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1. INTRODUCTION 

 

 

1.1.  Peer Relations during Adolescence and Educational Outcomes 

From early adolescence, young people tend to be more self-focused compared to younger children. 

During this stage of defining themselves, adolescents are highly social and are often more 

concerned about what others think of them or what they believe others think of them compared to 

adults  (Lieberman, 2015). Around this time, the influence of peers becomes more significant 

compared to earlier stages of life (Berndt 1992; Berndt and Savin-Williams, 1993; Brown, 2004; 

Brown and Larson, 2009). Consequently, relationships between equals gain importance compared 

to hierarchical relationships. Therefore, ‘peers are necessities, not luxuries’ (Hartup, 2009, 3.) 

regarding adolescents’ development. This dissertation examines the role of peers, particularly 

friends, in shaping the educational aspirations of Hungarian adolescents. 

Peer relations play a crucial role in the development of cognitive skills and the improvement 

of social interactions for adolescents (Erwin, 1998). Peer relationships offer opportunities to 

experience intimacy, social support, and emotional buffering. Ties with equals also provide 

individuals with valuable insights into relationships and society. For example, peers establish 

standards that individuals can use as a reference point to evaluate themselves, aiding them in 

understanding their place in the world. The significance of peers as reference points for norms and 

behaviours becomes more pronounced during adolescence when compared to adults (Brooks, 

2005). This phenomenon can be attributed to several reasons. 

Firstly, adolescents are more likely to conform to the standards of their peers than other age 

groups. Secondly, the development of adolescents’ brains is particularly influenced by their peers. 

During this life stage, the brain becomes more sensitive to the opinions and influence of others, 

especially their peers’. Third, adolescents seek to develop an identity, and peer relationships provide 

opportunities to experiment with this process, thus, increasing adolescents’ susceptibilities to peer 

influences. In addition, the structural change in their education and schedule leaves adolescents 

more free time without adult supervision and greater autonomy, giving them opportunities to 

influence their peers (Laursen and Veenstra, 2021). 

Empirical evidence has shown support for behaviour contagion among adolescent peers. 

This effect has been observed for a variety of behaviours, including antisocial, deviant, and health-

risk behaviours. Additionally, there is substantial evidence supporting the influence of peers on 

adolescents’ prosocial behaviours, such as academic motivation and adjustment (Brechwald and 

Prinstein, 2011, for a review). Friendships formed in educational institutions have a significant 

impact on how adolescents view themselves and their capabilities in relation to others (Brooks, 
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2005). As a result, these friendships can influence adolescents’ educational goals, preferences, and 

decisions.  Chapter 2.1 explores how a person’s aspirations are always linked to their social 

environment, while Chapter 2.4 goes into detail about how peers can influence the educational 

ambitions, decisions, and outcomes of adolescents. 

Brown (2004) emphasises the difference between peer pressure and normative regulation. 

Peers can influence each other by prescribing specific behaviours or norms, which is commonly 

known as peer pressure. Even so, peer influence often tends to be more subtle or unintentional. 

Reinforcement of norms can be achieved through informal discussions or gossip (normative 

regulation). Furthermore, peers can serve as role models for one another or create situations where 

opportunities are presented in ways that influence the behaviour and attitude of young people.  

Social relationships and social networks can also provide individuals with access to 

resources that they wouldn’t have access to otherwise (Coleman, 1988; Granovetter, 1973, 1983; 

Lin, 2001). This way, students can benefit from social connections created for other (e.g., 

emotional) reasons, such as friendships or a more comprehensive peer network.  

Nevertheless, it should be noted that peers are not homogeneous entities with uniform 

importance or influence, but that they can be interpreted and assessed at different levels of society 

(Lerner and Steinberg, 2004). Firstly, interpersonal connections can be interpreted at the dyadic 

level, including friendships, romantic relationships, adversaries, desk mates, or roommates. 

Secondly, adolescents may also be members of small groups of peers who regularly interact, such 

as a clique, a study group, or a school class. Thirdly, there are some larger groups or aggregates in 

which young individuals are not personally acquainted.  

Several peer associations overlap whereas others are distinct but adolescents’ multiple social 

circles ‘are interconnected and interdependent’  (Erwin, 1998, p. 22.). For example, while 

friendship and help-seeking networks often go hand in hand, students may seek help in academic 

matters from individuals who are not necessarily their friends. In fact, high achievers tend to get 

approached for assistance more frequently (Wang et al., 2021; Zander, Chen and Hannover, 2019). 

Among other relationships, friendships have a prominent place in the life of adolescents 

(Berndt 1992; Berndt and Savin-Williams 1993; Brown and Larson, 2009). Naturally, friendship 

ties are not universal in terms of the foundations they are based on, the characteristics of the 

exchange, or the strength of the bond between the participating actors. Notwithstanding their 

distinctive qualities, friendships during adolescence are of great consequence of the development of 

an adolescents’ identity compared to friendships in earlier life stages (Hartup, 1996). 

Transitioning from childhood to adolescence, the bond of friendship strengthens and 

becomes increasingly significant.  This is primarily because the amount of time spent with friends is 

greatest during adolescence. In addition, the nature of friendship also changes during adolescence. 
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Intimacy, personal sharing, and emotional support become more important aspects of friendships 

for adolescents compared to younger children (Brooks, 2005; Hartup and Stevens, 1997). 

It is widely acknowledged that there are similarities between individuals in dyadic 

relationships, especially friendships. This is in part because people often adjust their attitudes or 

behaviour to align with the attitudes and behaviour of those they consider important (Brown and 

Larson, 2009; Hartup and Stevens, 1997; Kelley, 1952; Merton, 1968a). Adolescents place 

importance on being similar to their peers because it indicates compatibility and strengthens the 

bond between them. This in turn provides stability to their friendships (Laursen and Veenstra, 

2021). 

Furthermore, people tend to choose friends who have similar characteristics to themselves. 

This phenomenon, known as social selection, is also supported by empirical evidence (Brown and 

Larson, 2009; Hartup and Stevens, 1997; McPherson, Smith-Lovin and Cook, 2001) and is 

particularly evident when it comes to traits that are important for social reputation (Hartup, 1996). 

Social selection and influence can both result in the similarity of peers, and it is essential to 

consider those different mechanisms (Brown and Larson, 2009; Steglich, Snijders and Pearson, 

2010; Ryan, 2001; Veenstra and Dijkstra, 2012). The dissertation explores the theoretical and 

methodological implications of analysing social selection and influence. These concepts are 

discussed in the methodological section (Chapter 4.2), as well as in the empirical analyses presented 

in Chapters 5 and 6.  

Friendships between peers are usually seen as the most influential of adolescent peer 

relationships, however, this is not necessarily the case. Dyadic interactions usually occur within a 

larger group or a broader social context, such as a school or a specific classroom (Brown, 2004; 

Kwon and Lease, 2014). Children’s socialization is arranged within organisational structures that 

allow them to form relationships with other children of their age. Those peer groups are more than 

just the aggregation of dyadic relationships and can affect the formation of ties on the dyadic level 

(Hartup, 2009).  

Educational institutions are critical for peer relationships since children spend considerable 

time in these institutions, and teachers often make comparisons between them and their classmates.  

Some peers are determined by the educational context, like school classmates, while others, such as 

friendship ties, can be selected from within a social context (Hartup, 2009). Individuals who have 

similar demographic characteristics are often found in the same social contexts, which increases the 

likelihood of forming friendship ties (Hartup and Stevens, 1997; Manski, 1993).  As a result, the 

initial homogeneity of the larger peer group affects the extent of homophily in friendship ties (Feld, 

1982; Juvonen, 2018; Manski, 1993; McPherson and Smith-Lovin, 1987). For instance, ability 
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tracking can affect students’ academic development and social relationships (Hallinan and 

Williams, 1990).   

In addition, educational institutions offer a platform for individuals from diverse social 

backgrounds to connect with each other and learn from one another (Granovetter, 1973, 1983). 

Students’ backgrounds play a significant role in shaping academic standards and values within a 

classroom. This, in turn, can impact the motivation, attitudes, and behaviour of their classmates. 

Being in the company of students from more privileged family backgrounds can provide valuable 

support in nurturing higher aspirations (Kertesi and Kézdi, 2009; Lannert, 2005).  

Additionally, when students are exposed to the same teaching environment, those in the 

same educational context may have similar educational outcomes (Dollmann and Rudolphi, 2020; 

Kertesi and Kézdi, 2009; Manski, 1993). This means that school choice alone can have an impact 

on students’ abilities and achievements (Hastings, Neilson, and Zimmerman, 2012; Hermann, 

2013).  

The expectations of teachers may differ depending on the composition of the student body, 

and these expectations can shape the educational opportunities available to students. If teachers are 

not compensated for working in a disadvantaged environment, it is possible that the underprivileged 

students may have teachers who are less qualified and less motivated (Kertesi and Kézdi, 2009). 

This could also impact their academic motivation and aspirations.  

Peers are often easily accessible to researchers within a wider social environment, especially 

those who are affiliated with an administrative unit such as classmates, cohorts, or schoolmates. 

Research in the field of education economics often focuses on studying the impact of peer 

relationships on students’ academic achievement. These studies typically explore how fellow 

classmates, students within a school, or peers in the same neighbourhood can influence a student’s 

academic performance (e.g., Hanushek et al., 2003). Despite the growing attention to dyadic 

relationships, specifically friendships, in the field of social network analysis, studies still highlight 

the unique developmental importance of various relationships in an academic setting. This includes 

reciprocated friendships, interaction dyads, and peer groups (Cairns, Xie, and Leung, 1998; Molloy, 

Gest, and Rulison, 2011). 

The current dissertation utilises a longitudinal dataset gathered from upper-primary school 

students in Hungary. The main aim of the data collection was to examine the social connections 

among classmates, such as liking, friendship, and bullying. By providing students with a roster of 

their classmates for each social network dimension, the dynamics of their self-reported social 

networks can be examined.  

The research questions of the dissertation are based on the idea that peers become more 

significant during adolescence. They can have a crucial impact on students’ educational 
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development and the formation of their academic goals. The scope of this dissertation is not the 

broader peer context, but rather dyadic peer relationships, particularly friendships. Nevertheless, 

Chapter 7 of the dissertation pays heed to the role of the larger peer setting by controlling for school 

class attributes when studying the association between students’ and their friends’ educational 

preferences.  

Naturally, the impact of parents on an adolescent’s development is still vital, despite the 

effects of peer relationships in a child’s life. The connections between peers are affected by familial 

relationships and influences (Collins and Laursen, 2004). How parents bring up their children 

affects how they act amongst their peers, and which peers they form closer bonds with. 

Subsequently, the norms passed down by parents are frequently reinforced by their child’s chosen 

social circle (Brown et al., 1993).  

Influences from various relevant socialisers can add up and can intertwine with each other or 

with external factors (Vollet, 2017). Different types of peer effects can interact with each other, 

either supporting or amplifying each other’s effects. There can also be an interplay between peer 

effects and students’ parental background. Thus, the role of parents in the development of 

educational outcomes should not be neglected besides peer relationships. The influence of family 

background on the development of educational ambitions, choices, and outcomes is primarily 

discussed in Chapter 2.2, and briefly in Chapters 2.1 and  2.5. 

 

1.2.  Research Goals 

On the basis of the presented argument for the growing importance of peer relationships, and in 

particular, friendships during adolescence (e.g., Berndt and Savin-Williams, 1993; Brown, 2004; 

Brown and Larson, 2009), the main aim of the dissertation is to investigate friends’ role in the 

development of students’ academic and educational aspirations. 

Social network analysis has been employed to examine the simultaneous evolution of many 

different relations (e.g., Boda, Néray and Snijders, 2020; Kisfalusi, Pál and Boda, 2020; Vörös, 

Block and Boda, 2019) and the co-evolution of network ties and individual attributes or behaviours 

(e.g., Boda, 2018; Grow, Takács and Pál, 2016; Kisfalusi, Janky and Takács, 2019) among 

Hungarian adolescents during the last decade. Yet, studies paid less attention to peers’ influence on 

students’ educational outcomes in Hungary (a few exceptions exist: Keller and Takács, 2019; 

Keller, Takács and Elwert, 2021), especially while accounting for the possible confounding role of 

initial similarity in friends’ aspirations or peer selection on the basis on homogeneous aspirations.  

The studies in the dissertation differentiate between the influence of friends and the selection 

of friendships, with one study also examining the broader peer context. Furthermore, the 

dissertation explored different ways in which peers influence aspirations. This includes aligning 
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attitudes and behaviour with those of relevant others (e.g., Brown and Larson, 2009), accessing 

resources through one's social network that wouldn't be available otherwise (Coleman, 1988; 

Granovetter, 1973, 1983; Lin, 2001), and comparing one's abilities and prospects with others 

(Brooks, 2005; Erwin, 1998). 

The current dissertation examines the impact of friends on the academic and educational 

aspirations of Hungarian primary school students. This may be important in the Hungarian 

educational context where secondary school tracks are highly stratified by adolescents’ academic 

achievement and family background (Shavit and Blossfeld, 1993), and thus, may limit the 

opportunities for peer effects. The dissertation examines various aspects of aspirations through the 

empirical studies, considering academic ambitions for school subjects and secondary school track 

preferences. 

The research questions are introduced in Chapter 3, and the hypotheses are presented in the 

respective empirical chapters. 

 

1.3.  Prior Research Concerning Hungarian Adolescents and their Peer Relations 

Most of the previous research aimed at the social networks of adolescents in Hungary have used 

two longitudinal datasets collected by the ‘Lendület’ RECENS Research Group at the Hungarian 

Academy of Sciences (now Computational Social Science - Research Center for Educational and 

Network Studies, Centre for Social Sciences at the Eötvös Loránd Research Network).  

Nonetheless, a few other studies applied different samples and investigated friendship and 

hostility between Roma and non-Roma students in Hungary concerning academic achievement 

(Hajdu, Kertesi and Kézdi, 2019; Hajdu, Kertesi, and Kézdi, 2021), or the role of network diversity 

in the formation of prejudices against the Roma (Váradi, Barna and Németh, 2021). 

The RECENS data was first collected from secondary school students from 2010 to 2013, 

and the second sample was gathered from primary school students between 2013 and 2017. Both 

are panel datasets consisting of a non-random sample of schools and all school classes within those 

schools from the school grades of interest. These were the cohort of grade 9 students in 2010 in the 

secondary school sample and the cohort of grade 5 students in 2013 in the primary school sample. 

All students in the classes who gave their consent participated in the data collection. The use of 

panel data and the fixed assignment of primary and secondary schools in Hungary enabled a study 

of the parallel development in the social networks of students and their attributes. 

The two samples had a higher proportion of Roma students than the percentage of Roma 

students in secondary and primary schools across Hungary. Therefore, the datasets supply a unique 

opportunity for investigating intra- and interethnic peer relations. Consequently, many studies based 

on the stated datasets concentrated their inquiry on ethnic perceptions and interethnic bonds. 
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Several studies contributed to the findings that ethnicity is a multifaceted social construct (e.g., 

Ladányi and Szelényi, 2001), applying a novel social network approach.  

For instance, studies examined how ethnic self-identification and other’s perceptions 

overlapped with social networks and social status perceptions (Boda, 2018; Grow, Takács and Pál, 

2016; Kisfalusi, 2018a; Kisfalusi, Janky and Takács, 2019). Furthermore, studies provided insights 

into interethnic positive and negative relationships (Boda, 2019; Boda and Néray, 2015; Boda, 

Néray and Snijders, 2020; Kisfalusi, 2016) and dating choices (Lőrincz, 2016).  

The RECENS datasets were extensively used for examining bullying, victimization, and 

gossiping behaviour in connection with ethnicity and extending beyond that (Kisfalusi, 2018b; 

Kisfalusi, Pál and Boda, 2020; Kisfalusi, Takács and Pál, 2019). Moreover, some studies focused 

on status characteristics and the interplay between status measures and positive and negative ties 

among adolescents (Bocskor and Havelda, 2020; Bocskor, 2021; Vörös, Block and Boda, 2019; 

Vörös and Snijders, 2017), or negative ties (Stadtfeld, Takács and Vörös, 2020). 

Fewer studies focused on how peers can play a relevant role in adolescents’ educational 

outcomes. An exception is Keller and Takács (2019), who showed that desk mates could positively 

influence students’ reading test scores. Even less attention has been paid to peer effects on 

educational aspirations and choices. Based on a field experiment, peers did not impact secondary 

school track applications (Keller, Takács and Elwert, 2021). Nevertheless, the study concentrated 

only on the impact of peers with the most central position within a classroom, not on whom 

students nominated as relevant others for themselves. Therefore, the present dissertation 

investigates a less widely studied aspect of friends’ effect in the abovementioned datasets: how 

friends could affect adolescents’ academic motivation, plans, and choices while also considering the 

broader peer context. 

 

1.4.  Overview of the Dissertation 

The dissertation includes the restructured and revised versions of three empirical manuscripts that 

were submitted to peer-reviewed journals (Chapter 5 and Chapter 6 with co-authors). The author of 

the dissertation was the first author of those manuscripts. These manuscripts can be found in 

Chapters 5, 6, and 7. The dissertation reorganises the content of the manuscripts by consolidating 

the main theoretical and methodological aspects into a single chapter.  

Chapter 2 provides an overview of the theoretical context of the dissertation. This chapter is 

arranged in the following way. Chapter 2.1 explores the development of educational aspirations and 

how aspirations are embedded in the social context. Chapter 2.2 and 2.3 provide theoretical 

discussions and empirical evidence regarding the influence of family background and achievement-

related beliefs on students’ aspirations. 
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Chapter 2.4  focuses on the association between adolescents’ and their peers’ aspirations. In 

connection with the theoretical background, Chapter 4.2.1 deliberates on methodological 

considerations and challenges associated with measuring peer effects. Peers may be similar due to 

various causes, not always as the product of influence. Homogeneity might result from selecting 

friends based on shared traits and initial similarities in the social environment.  

Chapters 2.4.1 to 2.4.4 provide an overview of how various mechanisms can contribute to 

the similarity of peers’ aspirations, particularly those of friends. These mechanisms include 

adopting the attitudes of relevant peers, accessing the parental resources of relevant peers, 

considering peers’ academic achievements, and selecting friends based on similarity in academic 

achievement and aspirations. At last, Chapter 2.4.5 reviews previous empirical studies on peer 

effects on educational aspirations, choices, and expectations, and defines the present dissertation’s 

main contributions in relation to those studies. 

The institutional and structural context students experience influences their educational 

decisions and choices. Thus, Chapter 2.5 presents an overview of the Hungarian educational 

context, the secondary school application process, and educational inequalities. The main research 

aims and questions of the dissertation are introduced in Chapter 3. The specific hypotheses are 

included in the empirical chapters. Chapter 4 presents the data and the analytical approaches applied 

in the dissertation. The data comes from the second, fourth, fifth, and sixth waves of the RECENS 

primary school database. These waves were collected between 2013 and 2017, when students were 

enrolled in the fifth, sixth, seventh, and eighth grades.  

Chapter 5 through Chapter 7 present the hypotheses, data analysis, and main results of the 

three empirical manuscripts. Chapter 5 explores how friends’ influence and the process of selecting 

friends contribute to the similarity in academic ambitions among friends. This is measured by their 

academic ambitions in two school subjects. Chapter 6 examines how friends influence the 

secondary school track preferences of adolescents. It investigates how factors such as friends’ 

preferences, parental background, and academic achievement can shape these preferences. 

Additionally, the chapter addresses the potential impact of friendship selection based on these 

attributes. Last, Chapter 7 explores the relationship between students’ preferences and their peers’ 

preferences for secondary school tracks in their applications. This analysis takes into account both 

friends and classmates.  

In Chapter 8, the empirical findings from the previous chapters are summarized. 

Additionally, the research objectives and queries are revisited. Chapter 8 also discusses the potential 

theoretical and policy implications of the dissertation as well as possible future research directions. 
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2. BACKGROUND 

 

 

2.1. The Development of Educational Aspirations  

This section of the dissertation outlines the theoretical and empirical aspects of defining and 

measuring educational aspirations. Aspirations encompass a variety of concepts including desires, 

preferences, choices, and calculations (Appadurai, 2004). Educational aspirations can either be 

thought of as objectives for the future (Quaglia and Cobb, 1996) or, more specifically, as the lowest 

outcome an individual considers acceptable (Castellani, Di Giovinazzo and Novarese, 2010).  

Empirical studies in the present dissertation consider both ends of this range. Chapter 5 

examines academic ambitions measured by aspired grades as the desired outcome for students in 

two academic disciplines. Chapter 6 focuses on the development of the preferences for secondary 

school tracks. It explores how these preferences are formed before the secondary school 

applications. Chapter 7 investigates peers’ role  considering the most preferred option in secondary 

school selection. 

Possible selves allow individuals to utilise strategies that help them achieve their envisioned 

future selves (Oyserman and James, 2009). Aspirations are likely to play a significant role in 

facilitating this process.  Educational aspirations play a mediating role in the relationship between 

school-related attitudes and behaviours (Abu-Hilal, 2000). They can encourage students to dedicate 

effort to academic tasks that are important for achieving their desired future selves or goals 

(Trebbels, 2015). Nonetheless, aspirations and attainment can be mutually reinforcing. People’s 

current selves influence how they envision their future selves through their identities and 

expectations. At the same time, their visions of their future selves can influence their attitudes and 

behaviours in the present (Gutman and Akerman, 2008; Suckert, 2022; Zhang et al., 2011).  

People make decisions about their educational path based on what they consider to be both 

desirable and attainable (Gottfredson, 1981, 2005). One’s social background can impact their access 

to educational opportunities. Individuals from disadvantaged backgrounds have limited cultural and 

economic resources, lack information about education, and have limited exposure to different 

educational options. As a result, their ambitions are often limited to what they perceive as realistic 

possibilities based on these narrow perspectives (Appadurai, 2004; Gale and Parker, 2015). 

Idealistic and realistic aspirations are often viewed as separate entities. The former refers to 

hopes and desires regarding educational achievement or outcomes, while the latter, often called 

expectations, refers to the anticipated educational outcomes that students believe they will achieve 

based on their assessed abilities (DeMoss, 2013; Haller, 1968). Both expectations of success and the 

value assigned to success can influence decisions, outcomes, and motivations related to 
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achievement (Eccles, 2009; Wigfield, 1994; Wigfield and Eccles, 2002). Moreover, these two 

factors are often intertwined since individuals tend to prioritize success in tasks or academic fields 

where they expect to succeed (Lauermann, Tsai, and Eccles, 2017). People’s desires are often 

limited by societal constraints, which define the boundaries of what they can envision or hope for 

themselves (Tarabini and Curran, 2018). As a result, their aspirations and expectations are 

influenced by similar factors and tend to align (Bohon, Johnson and Gorman, 2006; Haller, 1968; 

Portes et al., 2010), even though the two concepts can be distinguished empirically (Khattab, 2014).  

This dissertation investigates the impact of peers on academic ambitions and educational 

preferences. Nevertheless, since aspirations and expectations are often used interchangeably in 

research studies (e.g., Marjoribanks, 1998), previous studies examining the influence of peers on 

educational aspirations and expectations are included in the literature review. For the purpose of 

this dissertation, aspirations are seen as academic goals that require effort to be accomplished.  

Students understand that achieving these goals takes effort. In this context aspirations are different 

from mere wishes (Flechtner, 2017). 

The microcontexts of family, friends, and other social relationships ingrained in a person’s 

life are essential for development. These microcontexts also interact with one another 

(Bronfenbrenner and Morris, 2006). The way people assess their capabilities and opportunities is 

contingent upon a comparison of their past achievements within and across fields and is also 

affected by social comparison with relevant socialisers (Wan et al., 2021). Thus, educational 

aspirations cannot be solely attributed to personal factors but are also influenced by the individual’s 

social context (Appadurai, 2004; Gale and Parker, 2015; Gutman and Akerman, 2008; Tarabini and 

Curran, 2018). How individuals perceive their position in society and their standing relative to 

others is influenced by comparison with others (Taylor, 2004) and also which educational choices 

they deem desirable, attainable, or appropriate for themselves (Archer, Hollingworth and Mendick, 

2010; Bourdieu, 1990; Gale and Parker, 2015).  

Throughout life, people form aspirations, which are then adjusted and modified based on 

feedback and the social context. This process is influenced not only by individual-level factors but 

also by the beliefs and behaviours of significant others (Archer, Hollingworth and Mendick, 2010; 

Elster, 1983; Haller, 1968; Gutman and Akerman, 2008; Karlson, 2015), because achievement-

related beliefs, aims, and memories are also affected by the beliefs and behaviours of significant 

others (Eccles, 2009; Wigfield, Tonks and Klauda, 2009). Since aspirations can impact educational 

outcomes (e.g., Chowdry, Crawford and Goodman, 2011; Homel and Ryan, 2014; Gutman and 

Akerman, 2008), social influences can play a vital role in students’ educational careers.  

All in all, aspirations are relevant in educational research as they can have an impact on 

future academic achievement and educational attainment (Chowdry, Crawford and Goodman, 2011; 
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Haller, 1968; Homel and Ryan, 2014; Gutman and Akerman, 2008; Marjoribanks, 2003); fostering 

aspirations can lead to increased effort and motivation that supports higher achievement and 

attainment (Archer, Hollingworth and Mendick, 2010). Academic and educational aspirations are 

crucial as their inadequate level might trap talented students in low aspirations and performance 

(Keller, Takács and Elwert, 2021). This could accumulate disadvantages, particularly in highly 

stratified educational systems, where students must make essential track choices that largely 

determine their later labour market outcomes.  

It has been argued that having low ambitions can be a barrier for students from 

disadvantaged backgrounds, preventing them from reaching their full potential. Therefore, there has 

been a strong focus on increasing students’ aspirations (St. Clair, Kintrea and Houston, 2013) based 

on the assumption that interventions aimed at influencing attitudes and beliefs could help reduce 

educational inequalities (Chowdry, Crawford and Goodman, 2011). For example, a study conducted 

by Salikutluk (2016) found that the aspirations of young people of Turkish descent were more 

influenced by their desire for higher mobility compared to German students.  

Nonetheless, it is important to note that having higher ambitions does not necessarily lead to 

higher attainment, as highlighted by Gutman and Akerman (2008). Aspirations can either perpetuate 

educational inequalities (Archer, Hollingworth and Mendick, 2010; Suckert, 2022) or alleviate 

disadvantaged socioeconomic circumstances (Suckert, 2022). High aspirations can only benefit 

disadvantaged students if they are given the necessary information and resources to achieve their 

goals (St. Clair, Kintrea and Houston, 2013). Flechtner (2017) stated that raising aspirations can be 

an effective policy tool for addressing educational inequality, but only in cases where low 

aspirations stem from a subjective adaptation. In other words, when individuals have opportunities 

available to them but are unaware of their potential to achieve them.   

Solely having high aspirations is not enough to guarantee educational mobility. Students 

from immigrant backgrounds who do not have the parental resources to succeed tend to have high 

aspirations that are not backed up by adequate achievements (Engzell, 2019). Fishman (2019) 

shows that expectations have only a slight effect on educational attainment with unobserved family 

background characteristics accounted for.  

Furthermore, having higher aspirations does not mean that those aspirations are always 

favourable. In some instances, opting for lesser aspirations can be a more reasonable alternative for 

an individual (St. Clair, Kintrea and Houston, 2013). Accordingly, policy interventions focusing on 

students’ aspirations may be more effective in expanding their opportunities by diversifying the 

options they consider, rather than pushing them towards a single universal goal. 
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As mentioned before, aspirations are shaped by the social and relational environments of 

individuals (e.g., Tarabini and Curran, 2018). The following subchapters discuss how relevant 

socialisers – focusing on family background and peer relations– can shape educational aspirations. 

Family background plays an important role in educational inequalities (e.g., Boudon, 

1974; Breen and Goldthorpe, 1997). Furthermore, peers can offer students information, prospects, 

and norms that they may not have access to otherwise. For example, understanding the 

opportunities available or developing belief in social mobility could motivate students from less 

advantaged backgrounds to pursue higher goals (Browman, Svoboda and Destin, 2022; Destin and 

Oyserman 2009; Keller, Takács and Elwert, 2021). 

The next section provides an overview of how a student’s parental background can influence 

the development of one’s aspirations. This is followed by a section that explores the ways in which 

peer relationships can also impact aspirations. 

 

2.2. Family Background and Aspirations 

Family background is among the most important factors in determining educational goals, 

expectations, and choices. This section reviews previous research on how parental background 

influences the aspirations of adolescents. Social inequalities in educational aspirations and 

attainment, which have persisted despite the growth in educational opportunities over the last few 

decades, can be partially attributed to family background. 

Parental background can influence aspirations both directly and indirectly. Academic 

performance is often influenced by family background, which can, in turn, impact educational 

decisions. This is referred to as the primary effect of parental background.  Nonetheless, parental 

background may also have an influence on educational outcomes beyond its effect on achievement 

(secondary effects) (Boudon, 1974).  

The influence of family background on students’ educational aspirations or choices can be 

attributed to the varying perceived advantages and disadvantages that students and their parents 

associate with different educational options (Boudon, 1974; Breen and Goldthorpe, 1997).  Families 

make different assessments of the costs associated with education, including both direct costs like 

tuition fees and indirect costs such as missed earnings. Additionally, families have varying 

expectations regarding the benefits they will receive from investing in education (Boudon, 1974). 

Children from more privileged backgrounds often see higher education as a valuable investment, 

viewing its costs as relatively small in comparison to the potential benefits. Consequently, they are 

inclined to strive for higher educational attainment than children from families with lower social 

standing.  



25 
 

Students from disadvantaged backgrounds often face barriers that prevent them from having 

ambitious goals.  More information about the opportunities available to them, or a stronger belief in 

upward mobility could encourage children from less privileged backgrounds to strive for higher 

goals (Browman, Svoboda, and Destin, 2022; Destin and Oyserman, 2009). Nonetheless, the strong 

belief in meritocracy and social advancement may serve to maintain structural inequalities (Destin, 

2020).  

In consideration of the secondary effects of parental background as suggested by Boudon 

(1974), Breen and Goldthorpe (1997) coined the term relative risk aversion. They posited that the 

primary motivation behind educational decisions was to avoid downward social mobility. Relative 

risk aversion suggests that parents desire for their children to attain a status equal to or higher than 

their own. Therefore, children from families with higher social status tend to pursue a higher level 

of education than children from a family with lower social status. 

The higher aspirations of those with higher social status and the lower aspirations of those 

with lower social status get strengthened due to the class differences in resources that are needed to 

cover the costs of staying in education and the class differences in average ability levels that affect 

the expectation of future success (Breen and Goldthorpe, 1997). The avoidance of downward 

mobility in educational decisions is supported by empirical evidence (e.g., Becker, 2003; Holm and 

Jæger, 2008; Stocke, 2007). Students from a privileged background are more likely to maintain 

their higher aspirations over time, thus high and low aspirations tend to get locked-in (Valls et al., 

2022).  

Nevertheless, several studies suggest that the Breen-Goldthorpe model of educational 

attainment does not fully explain the influence of family background on educational choices 

(Becker, 2003; Holm and Jæger, 2008; Stocke, 2007).  Regarding transitions from primary to 

secondary school in Germany, research suggests that family background has a significant impact on 

the inequality in teacher recommendations (Becker, 2003). On the other hand, the estimated costs 

associated with educational investments appear to have less influence on these transitions (Stocke, 

2007).  

Applying Breen and Goldthorpe’s (1997) framework in a broader sense, considering the 

class-specific cultural preferences for educational options might provide a more comprehensive 

explanation compared to discrete choice models (Holm and Jæger, 2008). Additionally, students’ 

educational aspirations are influenced not only by economic benefits but also by their desire to 

maintain social connections and relationships with peers (Jæger, 2007). 

Boudon (1974) attributes the primary effects of parental background to the effect of the 

genetic traits of the family, the quality of the home environment, or the interaction style within the 

family on educational choices and attainment. Children with more privileged family backgrounds 
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have an advantage in school since they have access to resources that can improve academic 

performance. Therefore, they often have higher educational goals and achieve higher levels of 

education.  

Cultural explanations suggest that the main influences of family background are not directly 

linked to inherent ability, but rather to the cultural codes or cultural capital that parents with greater 

resources can pass on to their children, and this cultural capital is recognized by the education 

system. The cultural capital of a family is linked to their participation in highbrow culture and all 

the cultural resources that provide educational advantages such as encouragement from teachers 

(Bourdieu, 2002; Lareau and Weininger, 2003; Sullivan, 2001). The school’s positive feedback 

contributes to improved academic performance. Students who receive more encouragement from 

teachers and parents are more likely to set ambitious goals (Bourdieu and Passeron, 1977).  Family 

background can also impact students’ aspirations by influencing the educational options they view 

as accessible or suitable for them (Bourdieu, 1990).  

Nonetheless, the cultural mobility explanation posits that cultural capital can also play a role 

in social mobility (DiMaggio, 1982).  Children from lower and middle socioeconomic backgrounds 

may benefit more from their parents’ cultural capital (measured by parents’ reading behaviour) than 

children from more advantaged socioeconomic backgrounds (De Graaf, De Graaf and Kraaykamp, 

2000).  

The results show a mix of contributions from primary and secondary effects in relation to 

social inequalities in educational aspirations, choices, and attainment. All in all, it seems that both 

the primary and secondary effects of parental background are linked to educational inequalities. 

Some studies have emphasised how the primary effects of family background impact educational 

differences in PISA results in the United Kingdom and Sweden (Nash, 2003) and the transition to 

higher secondary education in the Netherlands between 1965 and 1999 (Kloosterman et al., 2009). 

Among the primary effects of parental background, parental education, cultural capital, economic 

resources, parental status, social class, and occupational aspirations seem to be relevant to 

educational inequalities (Barone, 2006; Bukodi, Goldthorpe, and Zhao, 2021). 

There is also evidence of the increasing significance of secondary effects in the transition to 

tertiary education in Germany (Schindler and Lörz, 2012). Additionally, Jackson et al. (2007) 

concluded that secondary effects reinforced the primary effects in the English and Welsh education 

system when students were around 16 years old and had to make decisions regarding the 

qualifications required for university admission. Evidence recently obtained from England indicates 

that the secondary effects of parental background on educational transitions can be primarily 

attributed to parental education (Bukodi, Goldthorpe, and Zhao, 2021).  



27 
 

Nevertheless, parents can offer indispensable support for their children’s education in 

addition to their financial, human, or cultural capital. Coleman (1988) emphasised the role of the 

family’s social capital in the formation of human capital, granting the children access to their 

parents’ human capital through the time spent together, independent of their monetary and human 

capital. 

Other studies have also shown that creating a supportive environment for schooling at home, 

along with parental encouragement, recognition of the value of education, and high aspirations from 

parents, can contribute to educational aspirations and achievements. For example, previous research 

has indicated that how much parents encourage their children can impact their aspirations for 

tertiary education (Sewell and Hauser, 1972, 1993). Additionally, parents’ own aspirations can 

influence their children’s career aspirations by affecting their self-confidence (Bandura et al., 2001). 

Zhang et al. (2011) found a reciprocal relationship between students' educational expectations and 

their parents' expectations for their children.  Moreover, the value that parents place on education 

can also play a role in a student’s decision to drop out, even when their academic ability is taken 

into account (Foley, Gallipoli and Green, 2014).    

Parents frequently depend on informal sources of information and social comparisons when 

it comes to their children’s school choices. They also take into account relevant reference groups 

when making decisions for their children (Ball and Vincent, 1998).  The way parents assess the 

information available to them, their parenting styles, and the investments they make in their 

children’s development are influenced by subjective and rational considerations. These 

considerations can vary depending on their socioeconomic background (Cunha, 2015). 

Lareau (2011) introduced the term concerted cultivation to describe the parenting style of 

middle-class parents. This refers to their active involvement in their children’s schoolwork, 

participation in extracurricular activities that support their educational development, and the 

provision of educational resources at home. According to Lareau (2011), children from the middle 

class typically participate in organised activities. These activities help them develop skills that 

contribute to their success in school and other institutions, allowing them to maintain their 

privileged social status as adults.  Several quantitative studies (e.g., Bodovski and Farkas, 2008; 

Cheadle and Amato, 2011) showed empirical support for concerted cultivation that was initially 

investigated on qualitative data. 

In conclusion, children’s family background can contribute to the educational decision-

making process and the persistence of educational inequalities. Previous research investigating 

social disparities in educational aspirations and attainment has considered various aspects of family 

background. These studies have found that these explanations do not contradict each other, but 
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rather complement each other (Barone, 2006; Hermann, 2004; Van de Werfhorst and Hofstede, 

2007).  

 

2.3. The Role of Students’ Assessment and Achievement-related Beliefs in the Development of 

their Aspirations 

As students become older, their academic motivation shifts to more particular subjects, and they 

start to acknowledge their strengths and weaknesses in different academic domains (Wan et al., 

2021). From ages 10 to 12, children become more aware of their capabilities, and their goals begin 

to align with what they believe they can achieve. Following this stage of development, their goals 

are likely to have a greater impact on their motivation and achievement (Dweck 2002; Helwig 

2001).  

Students’ perceptions of the difficulty of a task and their confidence in their ability to handle 

that task can impact their motivation to engage and strive for success in that task (Eccles, 2009; 

Wigfield, 1994; Wigfield and Eccles, 2002). Individuals’ beliefs about the ability or skills they 

possess in a particular domain or situation may directly affect students’ aspirations and academic 

achievement; and their academic achievement can in turn influence their aspirations (Bandura et al., 

2001; Wigfield and Eccles, 2000). The relationship between aspirations, expected success in a 

domain, and values attached to a domain may also develop reciprocally (Lauermann, Tsai and 

Eccles, 2017). 

Students’ subjective beliefs in relation to their abilities and prospects are prone to permanent 

changes (Barron and Hulleman, 2015; Wigfield, 1994). As a result of experiences of success or 

failure, people may alter their conceptions of themselves and their goals in an academic context 

(Preckel and Brunner, 2015). Students can develop positive beliefs about their academic abilities 

based on their previous academic achievements (skill development model), and positive beliefs may 

contribute to academic achievements (self-enhancement model) (Green et al., 2006).  

Not only individual-level factors, but also the beliefs and behaviour of significant others 

influence the beliefs, goals, and memories related to achievement (Eccles, 2009; Wigfield, Tonks 

and Klauda, 2009). Adults in educational institutions may be one of those significant actors. 

Individuals tend to fulfil the expectations that others have of them - this phenomenon is referred to 

as the Pygmalion effect. Teachers’ expectations of student success can be a self-fulfilling prophecy; 

these expectations can bring about a successful outcome (DeMoss, 2013; Rosenthal and Jacobson, 

1968). Becker (2013) found that the Pygmalion effect was more powerful among those with lower 

achievement.  

Furthermore, other students serve as benchmarks for social comparison (Erwin, 1998), and 

peers also become increasingly influential in shaping norms and behaviours during adolescence 
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(Brooks, 2005). Therefore, peers can also have an important impact on how students evaluate 

themselves and assess educational opportunities or paths. In the next sections, I will explore the 

different ways in which peers can influence adolescents’ educational ambitions, expectations, 

preferences, and choices. 

 

2.4. Peers and Adolescents’ Educational Aspirations  

Following, I will outline the main processes and mechanisms of peer effects on students’ 

educational outcomes, with a specific focus on educational aspirations.  Apart from the involvement 

of adults, peer relations can also play an essential role in the development of students’ educational 

outcomes. As discussed in Chapter 1.1, peer relations, especially friendships, become more 

important during early adolescence compared to earlier developmental stages. These relationships 

can have an impact on various behaviours and attitudes (e.g., Berndt, 1992; Berndt and Savin-

Williams, 1993; Brown, 2004; Brown and Larson, 2009).  

The following sections introduce possible mechanisms of peer effects, and more precisely, 

within-classroom friends’ effect on educational outcomes, focusing on motivation, preferences, and 

choices. Peers within a school class frequently collaborate on educational tasks and can take notice 

of each other’s behaviour (Ladd et al., 2012). In Hungary, primary schools follow a fixed class 

assignment system for most classes. This means that students spend the majority of their time with 

their classmates, fostering the development of enduring and close relationships among them.  

There are numerous reasons why similarity often manifests amongst students in social 

networks like school classes, study groups, or friendship networks. First, individuals in the same 

social setting can change their behaviour or attitudes in response to interactions. Adjustment to 

peers is not necessarily linked directly to their behaviour or attitudes (Sacerdote, 2011). Chapters 

2.4.1 to 2.4.3 discuss various channels of such adjustments.  

Adolescents often adopt the behaviour and attitudes of their peers (Brown and Larson, 2009; 

Kelley, 1952; Merton, 1968a) (Chapter 2.4.1.) and can access the resources of their peers’ parents 

(Carolan and Lardier, 2018; Cherng, Calarco and Kao, 2013; Coleman, 1988; Crosnoe, 2004; 

Crosnoe, Cavanagh and Elder, 2003) (Chapter 2.4.2.). Furthermore, comparing their achievements 

with others’ achievements can influence adolescents’ attitudes and behaviour towards educational 

outcomes  (Barron and Hulleman, 2015; Festinger, 1954; Mussweiler, 2009; Zell and Strickhouser, 

2020) (Chapter 2.4.3.). 

Friends’ similar aspirations may not solely be attributed to social influence but can also be 

determined by friendship selection. People often prefer to socialize with others who have similar 

characteristics (Brown and Larson, 2009; McPherson, Smith-Lovin and Cook, 2001), especially 

when it comes to salient or visible characteristics (de Klepper et al., 2010; van Duijn et al., 2003). 
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Chapter 2.4.4 explores how individual attributes contribute to the formation of friendships in a 

school setting, with a particular emphasis on aspirations and academic achievement. The 

methodological aspects of this issue are discussed in more detail in the methodological section. 

Generally, the social environments that people are a part of initially have similar 

compositions, which may lead to an overrepresentation of social connections based on similarity 

(Feld, 1982; Manski, 1993; McPherson and Smith-Lovin, 1987). For example, the formal and 

informal selection processes in the education system can lead to students within the same school or 

class being similar in terms of their parental backgrounds, academic performance, and the teaching 

environment they experience (Manski, 1993). These factors can also influence their future 

educational outcomes, including their aspirations. The empirical analysis in Chapter 7 accounts for 

those possible mechanisms. 

Chapter 2.4.5 discusses how the present dissertation relates to other studies regarding peer 

effects on educational aspirations from a methodological and theoretical point of view. Throughout 

the following sections, I will restrict the usage of the term ‘influence’ to those cases in which social 

influence is directly distinguished from social selection effects. Nevertheless, I will also present 

empirical findings regarding peer effects on students’ aspirations by applying different approaches. 

 

2.4.1. Assimilation to Relevant Peers’ Academic Motivation and Educational Aspirations 

Social interactions can motivate individuals to adopt the attitudes or behaviours of relevant people 

in their lives (Brown and Larson, 2009; Kelley, 1952; Merton, 1968a; Molloy, Gest and Rulison, 

2011). During adolescence, children become more vulnerable to the opinions and judgments of their 

peers compared to earlier stages of life (Laursen and Veenstra, 2021; Lieberman, 2015). Friendships 

can be incredibly influential in this regard (Berndt, 1992; Berndt and Savin-Williams, 1993; Brown 

and Larson, 2009), and therefore, the dissertation focuses mainly on friendship ties.  

Different types of social influence processes can be identified, and it is possible for several 

of these to coexist simultaneously (Edwards, 1990). In certain situations, the influence is 

intentional. Adolescents can exert pressure on their peers to adopt a particular behaviour, reinforce 

this alignment of behaviour, use social sanctions to discourage undesirable behaviours, and serve as 

role models (Abrams and Hogg, 1990; Brown et al., 2008; Brown and Larson, 2009; Ryan, 2001). 

Peers can also create situations in which certain behaviours are encouraged even without making 

explicit attempts to influence others (Brown et al., 2008). 

Edwards (1990) applies a more nuanced categorisation and distinguishes the following nine 

main influence processes: ‘education, persuasion, imitation, induced counter-attitudinal action, 

conformity, compliance, conditioning, leadership, and obedience’ (p. 3.). In the following, I will 
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briefly introduce these categories. However, not all of them are relevant in a school context among 

peers, and thus, in the context of the present dissertation.  

Some of the abovementioned influence processes involve an intrinsic alteration in the person 

being influenced as a result of explicit or implicit reasoning. Education is the process of conveying 

information, knowledge, or skills to a recipient. Edwards (1990) defines persuasion as a similar 

process where a change in behaviour and attitude occurs as a result of accepting the reasoning 

presented by the influencer. This reasoning may be based on simple rules, heuristics, or the 

perceived expertise of the influencer. Furthermore, social influence can also occur when people are 

placed in situations where they have to face beliefs and actions that contradict their own.  

In certain cases, the underlying justification holds little or no significance in social 

influence. Edwards (1990) defined imitation as copying the behaviour of others without any basis 

for reasoning, and conformity as the process by which the majority of the group’s norms are 

accepted by the minority, either for the purpose of avoiding social punishment or because of a 

conviction. Instead of the majority, leadership positions can also cause a change in others. Further, 

compliance is accomplished by a direct request for individuals to alter their behaviour, whereas 

obedience is established through coercion from an authoritative figure. Not all of the processes 

mentioned above are relevant or applicable when interacting with peers in an academic setting. 

Despite any status divide that may exist among friends, this does not provide a basis for social 

influence in terms of leadership or obedience.   

Some approaches to social influence emphasise that the primary distinction between 

processes of social influence is whether a person obeys an authority or finds reasons for agreeing 

with others and accepts a behaviour or attitude; these two processes can be labelled as normative 

and informational influence (Abrams and Hogg 1990; Smith, 2010a). Nevertheless, Turner (1991) 

challenges the distinction between informational and normative processes of influence as dual 

processes. He argues that informational influence includes norms, as the information that guides 

people’s decisions conveys elements that indicate what is deemed acceptable or approved.  

Consequently, the theory of referent informational influence states that rather than 

considering normative and informational influence as distinct processes, influence can be 

understood as a unified process that includes both normative and informational elements. According 

to this approach, people are more likely to trust information when it comes from someone they can 

relate to (Smith, 2010b).  

The present dissertation introduces informational and normative elements of influence, but it 

does not aim to identify them as distinct categories of social influence processes. The dissertation 

recognises that information is a valuable resource that can be obtained through social relationships. 
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However, it does not suggest that accessing and accepting information is exempt from conforming 

to the norms that are shared by relevant others.  

Educational aspirations, preferences, and the drive to succeed academically are often 

internal and not easily observed attributes. These qualities make it challenging to hold others 

accountable for them in a public manner. Therefore, it is likely that social influence on these 

phenomena arises from the acceptance of the behaviour and attitudes, rather than from pressure to 

conform (Abrams and Hogg, 1990). Consequently, social influence on aspirations can be related to 

adopting shared norms and values. 

Relevant socializers can transmit academic values to students, which, in turn, can influence 

their academic motivation (e.g., Wigfield and Eccles, 2020).  At the same time, people often take 

into account the social costs of their educational decisions (Jæger, 2007). They also tend to avoid 

the emotional burden of deviating from their friends’ aspirations (Manzo, 2013).  

Academic motivation and educational aspirations motivate action to help achieve desired 

goals (Trebbels, 2015). Thus, students can display behaviour in school that aligns with their 

ambitions and supports them in achieving their goals. Friends can influence each other’s behaviour 

regarding school-related matters, such as studying, delinquency, or conformity. Adolescents often 

conform to the academic norms of their peers, which can either support or hinder their academic 

goals and adherence to school rules (Coleman, 1988; Crosnoe, Cavanagh and Elder, 2003; Kruse 

and Kroneberg, 2020; Ryan, 2001). This can result in the formation of norms for future educational 

plans, even without explicit discussion or enforcement (Berndt, 1992; Berndt and Savin-Williams, 

1993; Brown and Larson, 2009).  

A previous study conducted among middle school students found that when their friends 

engage in prosocial behaviour, it can have a positive effect on their own adjustment to prosocial 

behaviour (Wentzel, Barry, and Caldwell, 2004). Peer groups have been found to play a significant 

role in affecting the behaviour and emotional engagement of sixth grade students in school 

(Kindermann, 2007). Additionally, peer groups have been shown to impact students’ beliefs about 

their competence and the importance they attach to meeting academic standards, as observed in a 

study conducted on fourth to sixth-grade students (Altermatt and Pomerantz, 2003). Moreover, 

Geven, Weesie, and van Tubergen (2013) found that Dutch secondary school students’ problematic 

school behaviour, such as incomplete homework and lack of attention during classes, can be 

influenced by their friends.  

Some academic values and school-related norms seem to be more prone to social influence 

than others. Shin and Ryan (2014) used social network analysis to investigate longitudinal data and 

showed that friends had an effect on sixth-grade students’ enjoyment of an academic task, effortful 

and disruptive behaviour in school, and academic achievement. Reindl (2020), found that best 
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friends’ values affected the perception of the importance of completing a task (attainment value) or 

the negative emotions associated with a subject (emotional cost). In contrast, the influence of best 

friends was found to be insignificant when it came to factors such as enjoyment of the task 

(intrinsic value) and the perceived importance of the task for future goals.  

Ryan (2001) presented evidence of adolescent peer groups’ impact on middle school 

students’ intrinsic motivation (whether they liked or enjoyed school). An investigation conducted 

by Reindl, Gniewosz, and Dresel (2020) found that among German early adolescents, friends 

typically strengthened each other’s internal academic beliefs. Moreover, they were also capable of 

instigating shifts in emotional and academic values.  Concerning emotional academic values, 

Reindl, Tulis, and Dresel (2018) demonstrated a positive correlation between the domain-specific 

academic emotions of best friends in a group of German secondary school students.  Regarding the 

differences between school subjects, Chow et al. (2018) argued that the transmission of values was 

particularly significant in academic subjects, such as language or mathematics, as these values were 

initially less salient than those in non-academic subjects, such as arts or exercise. 

When discussing available career options and preferences, parents, peers, and friends can 

play a crucial role as influential sources of information (Ikonen et al., 2018; MKIK Gazdaság- és 

Vállalkozáskutató Intézet (GVI), 2020a; Vernon and Drane, 2020).  These processes can be related 

to social influence processes identified as education and persuasion by Edwards (1990). Students 

may often turn to advice from individuals who appear to be successful within the educational 

system, such as high-achieving students or those with educated parents. Further, the salience of 

friends’ dominant educational plans might drive adolescents toward the same option (Manzo, 2013). 

Hungarian adolescents reported that, at the age of 14, their friends and peers were the third 

most important source of information when it came to choosing and applying to secondary school.  

More than 55 per cent of the respondents stated that friends and acquaintances were important 

sources in their decision-making process (GVI, 2020a, p. 31). Through such discussions, students 

may influence how their peers perceive and evaluate educational options. Informational elements of 

social influence on academic outcomes may be closely connected to the parental backgrounds of 

students. Therefore, the next subsection will discuss the role of parental resources of relevant peers.  

 

2.4.2. Access to Relevant Peers’ Parental Resources  

As discussed in Chapter 2.2, parental material and immaterial means play an essential role in 

developing adolescents’ aspirations (e.g., Bourdieu and Passeron, 1977; Breen and Goldthorpe, 

1997). Schools serve as more than just educational institutions where learning materials are 

transmitted. They also provide social contexts, where social interactions take place and grant access 

to social capital that goes beyond what can be provided by families alone. Resourceful parents can 
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provide their children with educational advantages, which can also benefit others through peer 

relationships, especially friendships (Crosnoe, 2004).  

Information, for instance, is a crucial resource accessible through social connections 

(Coleman, 1988; Lin, 2001). Adolescents can acquire knowledge from their peers about academic 

matters that they may not have access to within their families.  In the context of the secondary 

school application process, friends with well-educated parents can provide valuable information and 

guidance. They can help explain the different types of secondary education tracks and their 

respective advantages, as well as provide insights into the admissions process and requirements. 

Adolescents can also influence their peers by sharing the expectations and norms about what 

constitutes a ‘good school’ or a ‘good education’ that they learned through their socialization 

(Bourdieu, 1990).  

Previous studies have demonstrated that the social connections between parents could have a 

positive impact on students’ academic performance (Carolan and Lardier, 2018; Coleman, 1988).  

Best friends who have highly educated parents have also been shown to positively affect students in 

completing college (Cherng, Calarco and Kao, 2013), and the educational level of friends’ parents 

was found to be positively linked to the educational aspirations, expectations, and academic 

achievement of US high school students (McDermott et al., 2020). Nonetheless, the relationship 

between the resources available in families and schools can lead to social reproduction, rather than 

reducing educational inequalities. Students from advantaged backgrounds often benefit from 

additional resources provided by schools (Crosnoe, 2004).  

 

2.4.3. How Friends’ Academic Achievement Can Confound the Influence of Friends’ Academic 

Aspirations on Adolescents’ Aspirations 

Individuals’ abilities and success beliefs are constantly formed by self-evaluation based on both 

within-individual comparisons and comparisons with relevant others (Barron and Hulleman, 2015; 

Festinger, 1954; Mussweiler, 2009; Zell and Strickhouser, 2020). Social comparison mechanisms 

have an impact on how individuals assess their own performance and their expectations for future 

success in a task. This, in turn, can influence how they modify their aspirations. (Eccles and 

Wigfield, 2020). Therefore, comparison with their peers’ academic achievement may affect 

adolescents’ aspirations.  

Students can directly observe the academic achievement of their classmates and compare 

their own performance to theirs. Being surrounded by high achievers can negatively affect self-

evaluation, leading to a downward adjustment of aspirations (Alwin and Otto, 1977; Marsh, 

1991; Rosenqvist, 2018). Social comparison can also offer an interpretative frame resulting in the 



35 
 

assimilation of adolescents’ academic achievement to their relevant peers’ achievement (Huguet et 

al., 2009).  

Several studies have shown that the academic achievement of adolescents and young adults 

e can be positively influenced by the academic achievement of their friends (e.g., Altermatt and 

Pomerantz, 2005; Cook, Deng and Morgano, 2007; Fujiyama, Kamo and Schafer, 2021; Gutiérrez, 

2023; Kretschmer, Leszczensky and Pink, 2018; Lomi et al., 2011; Ryan, 2001; Shin and Ryan, 

2014). Consecutively, adolescents’ academic achievement could affect how adolescents adjust their 

academic choices and, as a result, their educational aspirations (e.g., Breen and Goldthorpe, 1997; 

Sewell, Haller and Portes, 1969; Sewell, Haller and Ohlendorf, 1970; Wigfield, Tonks and Klauda, 

2009).  

The negative contrast and the positive assimilation effect of peers’ academic achievement 

on aspirations can co-exist (Seaton et al., 2008); therefore, through negative social contrast effects, 

their peers’ academic achievement can negatively influence adolescents’ educational aspirations 

beyond its positive impact of affecting adolescents’ academic achievement.  

In the scope of the present study, those two mechanisms are not explicitly differentiated. 

Yet, by considering the impact of both peers’ academic achievement and peers’ aspirations on 

adolescents’ aspirations, it is possible to account for the potential effect of peers’ academic 

achievement on peers’ aspirations. 

Several previous studies have primarily looked at social comparison within the context of 

schools, grades, or classes (e.g., Alwin and Otto, 1977; Boyle, 1966; Jonsson and Mood, 2008; 

Rosenqvist, 2018). Meanwhile, the local dominance effect suggests that people tend to choose the 

most local comparison standards instead of more general ones when both types of comparisons are 

available (Zell and Alicke, 2010). Following, friends could be relevant comparison standards for 

self-evaluation in an academic context (Dijkstra et al., 2008; Lubbers, Kuyper and van der Werf, 

2009).  

Nevertheless, based on a longitudinal study of social networks, it was found that, once the 

school class’s academic achievement was controlled for, friends’ academic achievement did not 

affect whether adolescents adjusted how they evaluate their abilities and prospects in response to 

their friends’ achievement (Jansen, Boda and Lorenz 2022). Therefore, the academic achievement 

of friends is not expected to directly have a negative effect on adolescents’ aspirations. However, it 

is important to control for the potential impact of friends’ academic achievement on their own 

aspirations.  

With regard to educational aspirations, some previous studies have shown that the academic 

achievement of peers within a school cohort may negatively impact students’ educational 

preferences (Jonsson and Mood, 2008; Rosenqvist, 2018). Nonetheless, there is also empirical 
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evidence supporting a positive effect of school classmates on students’ educational aspirations 

(Smith, 2023). This suggests that the influence of peers’ academic achievement on adolescents’ 

educational aspirations may be specific to certain contexts or may vary depending on the level at 

which peers are measured. 

 

2.4.4. How Educational Aspirations and Academic Achievement can Contribute to the Friendship 

Selection Process 

Friendship ties are often chosen based on similarities between individuals along relevant 

dimensions (Brown and Larson, 2009; McPherson, Smith-Lovin and Cook, 2001). Therefore, to 

accurately measure the influence on the similarity between friends, it is essential to differentiate 

between the effect of choosing friends based on shared educational aspirations and academic 

achievement, and the impact of social influence (Brown and Larson, 2009; Steglich, Snijders and 

Pearson, 2010; Ryan, 2001; Veenstra and Dijkstra, 2012).  

The extent to which individual characteristics are observable for others can determine their 

impact on social influence and selection processes (de Klepper et al., 2010; van Duijn et al., 2003). 

Attributes that are not easily noticeable by others can still be influenced, but they may not impact 

the selection of social relationships because they are not salient.  Contrary to non-observable 

characteristics, observable attributes can be relevant for friendship selection.  

Conclusions regarding the role of different norms and values in social influence and 

selection in a school setting are mixed. Wang et al. (2018) showed that when it comes to choosing 

friends, students primarily consider the indicators of the easily observable behaviour engagement 

rather than the emotional and cognitive aspects of school engagement.  Nevertheless, a study on a 

sample of students in a girls’ school in the United Kingdom found that both a growth mindset and 

perseverance were influenced by friends and also played a role in selecting friendships. In contrast, 

the overall value of learning was only a significant factor in friendship selection (Burgess et al., 

2020).  

On one hand, aspirations may directly contribute to friendship selection. Adolescents can 

discuss their future educational plans and aspirations (GVI 2020a; Ikonen et al., 2018). Those 

discussions can affect not only their aspirations but also their friendship dynamics. For example, 

individuals who aim to get into schools with strict admission requirements may spend time studying 

or discussing information related to admissions. This can help them form or strengthen a bond with 

each other. Students from affluent backgrounds may possess a form of ‘collective intelligence’, 

which refers to their shared knowledge of the education system and how to effectively navigate it 

(Nash, 2005). 
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On the other hand, aspirations may play a role in friendship selection indirectly. Aspirations 

require work and focus to achieve the objectives individuals set for themselves  (Trebbels, 2015). 

Students may display observable behaviours in relation to schoolwork, such as good behaviour, 

active participation in classes, and completing homework, which can be an indication of shared 

aspirations. Since salient behaviours can play a role in the selection of friendships (de Klepper et 

al., 2010; van Duijn et al., 2003; Wang et al., 2018), aspirations may indirectly affect friendship ties 

through noticeable behaviours in school that serve as indicators of students’ aspirations.  

Moreover, academic achievement can be considered as an observable attribute for 

classmates through several mechanisms. In Hungarian primary schools, students spend the majority 

of their school classes with the same group of peers because of the fixed class assignments. 

Students are often required to give oral reports in front of their classmates, who can hear the 

feedback on their performance. Similarly, students can easily view their peers’ test scores.  When 

midterm and end-term reports are distributed, high-achievers are publicly recognized for their 

exceptional performance.   

Furthermore, like ambitions, academic achievement is often accompanied by observable 

behaviours related to schoolwork, such as class participation or completing homework (or the lack 

thereof) (Green et al., 2012).  Academic achievement, being a noticeable attribute, can indicate 

traits that are not easily observable but may be significant for choosing friends (Lomi et al., 2011; 

Torlò and Lomi, 2017).  

Several previous studies have shown that academic achievement can play a role in the 

process of selecting friends (Crosnoe, Cavanagh and Elder, 2003; Flashman, 2012; Gremmen et al., 

2017; Lomi et al., 2011; Rambaran et al., 2017; Torlò and Lomi, 2017; Smirnov and Thurner, 

2017).  Nevertheless,  popularity norms and the performance of both popular and non-popular 

students may contribute to determining the extent to which friendship selection is influenced by 

academic achievement in the class (Laninga-Wijnen et al., 2019). 

Some studies have shown that students often dissolve friendships with friends whose 

achievements become different from their own, rather than adjusting their own achievements to 

match their friends’ (Flashman, 2012; Smirnov and Thurner, 2017). More specifically, Gremmen et 

al. (2017) highlighted how academic achievement plays a significant role in the selection of friends 

when new groups are formed. Regarding Hungarian adolescents, a study conducted by Hajdu, 

Kertesi, and Kézdi (2019) found that the academic achievement of other students in the same school 

class influenced the formation of interethnic friendship connections, while the less observable test 

scores did not have the same effect.  
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2.4.5. Previous Studies Concerning Peer Effects on Educational Aspirations 

This section examines empirical studies concerning the impact of peers on academic or educational 

aspirations. Identifying the main limitations of previous research, this section explains how this 

dissertation contributes to the existing body of research. Peer effects on educational aspirations 

gained attention among sociologists in the United States when Coleman (1961) published ‘The 

Adolescent Society’, emphasising the role of peers, teachers, and the school environment in an 

educational context. The accompanying data underwent extensive analysis in the 1960s and 1970s. 

The Wisconsin model of status attainment was introduced during the same period. It was 

based on a longitudinal study that began in 1957 and included high school students in Wisconsin 

(e.g., Sewell and Hauser, 1993).  In 1964, a follow-up study was conducted on one-third of the 

initial sample. The model was innovative because it took into account the impact of interpersonal 

factors like parents, peers, and teachers, as well as the use of socioeconomic and ability measures to 

model social status. The results demonstrated a strong correlation between the educational plans of 

friends and college plans, which subsequently influenced the level of educational attainment. 

Additionally, the educational plans of friends also directly affected educational attainment.  

Following the Wisconsin study, most subsequent studies focused on US secondary school 

students. These studies examined the impact of having a best friend on one’s aspirations (e.g., 

Alexander and Campbell, 1964; Cohen, 1983; Davies and Kandel, 1981; Duncan, Haller and Portes, 

1968; Hallinan and Williams, 1990; Kandel, 1978; Kandel and Lesser, 1969). Some studies have 

found that the effect of best friends on aspirations was not very strong (Cohen, 1983), particularly 

when compared to the influence of mothers’ aspirations for students (Kandel and Lesser, 1969). 

Other studies have highlighted that the association was more noticeable in case of reciprocated 

friendship ties (Alexander and Campbell, 1964; Hallinan and Williams, 1990). 

Subsequent research expanded the scope of peer effects on aspirations beyond best friends. 

Those measures include the effect of friends in general (e.g., Burgess and Umaña-Aponte, 2011; 

Mora and Oreopoulos (2011), friendship groups (e.g., Kiuru et al., 2007) or the combined influence 

of friends, friendship groups, and the broader peer context (Raabe and Wölfer, 2019). Some studies 

did not have information about the interactions between individuals, so they determined the 

influence of peers on students’ educational aspirations based on students’ own perceptions of their 

friends’ aspirations (e.g., Carolan, 2018; David-Kacso, Haragus and Roth, 2014; Picou and Carter, 

1976; Roth, 2017; Sewell and Hauser, 1972; Zimmermann, 2018) or their perceptions of their 

friends’ aspirations for them (Buchmann and Dalton, 2002). 

One of the main problems with many previous studies in this field is that they didn’t 

properly distinguish between two important processes that could result in friends having similar 

educational aspirations: social influence and the selection of friends based on shared aspirations 
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(Brown and Larson, 2009; McPherson, Smith-Lovin, and Cook, 2001; Mouw, 2006).To accurately 

understand the impact of social influence on educational aspirations, it is important to separate this 

mechanism from social selection (Brown and Larson 2009; Steglich, Snijders and Pearson 2010; 

Ryan 2001; Veenstra and Dijkstra 2012). Although several studies have found a significant positive 

association between students and their peers’ aspirations (Carolan, 2018; Raabe and Wölfer, 2019; 

Roth, 2017; Zimmermann, 2018), they have not focused on the role of friendship selection in 

determining the similarity of educational aspirations among friends.  

The latter strain of research has gained more attention recently applying longitudinal social 

network analysis models (Kretschmer and Roth, 2021; Lorenz et al., 2020; Mundt and Mundt, 

2020). There is some empirical evidence for social influence on attributes that are closely  related to 

educational aspirations such as enjoyment of an academic task or effortful and disruptive behaviour 

in school (Shin and Ryan, 2014). Furthermore, some studies have shown that educational 

expectations can be influenced by peers, even after taking into account the potential confounding 

effect of friendship selection (Kretschmer and Roth, 2021; Lorenz et al., 2020). Nevertheless, those 

studies solely examined post-secondary educational expectations, which may differ from the 

coevolution of friendship dynamics and aspirations prior to entering secondary education. 

Several studies focused on the role of the broader peer group students were exposed to 

regarding the development of adolescents’ school engagement, academic achievement, or 

aspirations (Alwin and Otto, 1977; Boyle, 1966; Choi et al., 2008; Nelson, 1972; Nieuwenhuis and 

Chiang, 2021; Rosenqvist, 2018; van Ewijk and Sleegers, 2010). These effects may be particularly 

substantial regarding those peers with whom students regularly interact in school classes rather than 

the peers of the same class or cohort (van Ewijk and Sleegers, 2010). 

Nonetheless, there is vast empirical evidence concerning the importance of the broader peer 

context as well. The socioeconomic composition of individuals’ neighbourhoods can affect the 

opportunities they considered feasible for themselves (Furlong, Biggart and Cartmel, 1996). Some 

studies have suggested that the composition of the school (Boyle, 1966) or the overall aspirations of 

the school cohort (Rosenqvist, 2018), the educational preferences and academic achievement of 

classmates (Smith, 2023), or various aspects of peer composition (such as high achievement, 

advantaged family background, and high educational aspirations) (Dickerson, Maragkou and 

McIntosh, 2018) were positively related to the aspirations of adolescents. The school cohort can 

also have negative effects on students’ aspirations by comparing one’s abilities to others in the same 

environment (Alwin and Otto, 1977; Marsh, 1991; Nelson, 1972; Rosenqvist, 2018). These positive 

and negative effects of the school environment can also offset each other (Alwin and Otto, 1977).  

Little is known about the disentangled effect of friendship ties and the broader peer context 

on educational aspirations (exception is Raabe and Wölfer, 2019, to my knowledge). Previous 



40 
 

studies have mostly focused on either one of these factors. Nevertheless, friendship relations are 

always embedded in the broader social context, thus the school class composition affects the 

opportunities for friendship formation within the class (Brown, 2004; Kwon and Lease, 2014; 

Manski, 1993; McPherson and Smith-Lovin, 1987). Therefore, the present dissertation addresses 

this issue by accounting for the broader peer context besides friends’ effect on students’ aspirations 

in Chapter 7. 

The extent to which students’ aspirations are affected by their peers may vary (e.g., Smith, 

2023; Steinberg and Morris, 2001). Therefore, the present dissertation examines peer effects on 

students from varied backgrounds. Students from a less privileged family background can 

particularly benefit from the educational resources of their peers (Burgess and Umaña-Aponte 2011; 

Lessard and Juvonen 2019; Smith, 2023; Sokatch 2006; Wohn et al., 2013).  

Preceding research concerning peer effects on educational aspirations focused on several 

measures of educational goals, preferences, and academic motivation. Most previous studies have 

considered the highest desired or anticipated level of education (e.g., Kretschmer and Roth, 2021; 

Lorenz et al., 2020). Among those studies that examined peer effects regarding the next decision 

point in the educational system (e.g., Burgess and Umaña-Aponte, 2011; Mora and Oreopoulos, 

2011; Kiuru et al., 2007; Rosenqvist, 2018; Roth, 2017; Sewell and Hauser, 1972; Smith, 2023; 

Zimmermann, 2018), studies that focused on aspirations before students entered secondary 

education  were mainly concerned with peers in the same school cohort or class (e.g., Jonsson and 

Mood, 2008; Rosenqvist, 2018; Smith, 2023; Zwier et al., 2023).  For Hungary, Keller (2023) did 

not find evidence for friends’ and desk mates’ effect on adolescents’ effect on secondary school 

track choice. 

Although several studies have examined the influence of peers on educational outcomes in 

an educational setting, such as measuring motivation (for example, Reindl, Gniewosz, and Dresel, 

2020; Reindl, Tulis, and Dresel, 2018; Ryan, 2001), less emphasis has been placed on academic 

aspirations and motivation with a focus on immediate academic results.  It can be argued that 

students are more likely to understand and relate to aspirations regarding their next assessment or 

the level of educational attainment they are aiming for, rather than focusing on the highest level of 

education. Therefore, besides educational aspirations with regard to school types, the dissertation is 

also concerned with such outcomes in the empirical analysis in Chapter 5. 

Comparative studies using international data have shown that the level of stratification in the 

secondary school system can affect how peer influences shape aspirations. In educational systems 

where early ability tracking is implemented, the connection between students and their friends’ 

aspirations after tracking can weaken or even disappear (Buchmann and Dalton, 2002; Raabe 

and Wölfer, 2019). With regard to the German educational system characterized by early ability 
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tracking, Lorenz et al. (2020) suggested that friends could only influence educational expectations 

in schools with diverse educational tracks.  

Secondary education in Hungary involves tracking, which has a significant impact on future 

aspirations due to the selection mechanisms for secondary education (GVI, 2020a; Lannert, 2009; 

Nagy, 2004; Sáska, 2014; Schumann, 2009). Therefore, this dissertation focuses on primary school 

students and examines the influence of peers on various types and measures of educational 

aspirations. These aspirations are studied within a time frame of a few years. Further, the present 

thesis also addresses various mechanisms through which peers can influence each other: adjustment 

to friends’ aspirations, access to friends’ parental resources, and social comparison mechanisms.  

 

2.5.  The Hungarian Educational Context 

Peer effects on educational outcomes may not be independent of the characteristics of the 

educational system such as the age at which ability tracking occurs (Buchmann and Dalton, 2002; 

Raabe and Wölfer, 2019). In this chapter, I summarise the characteristics of the Hungarian 

educational system and of the secondary school application process. In the present dissertation, peer 

effects are investigated in the upper-primary school context, before students transition to secondary 

school.  

The compulsory school-leaving age in Hungary is 16. Nonetheless, in order to obtain the 

secondary school-leaving qualification necessary for access to postsecondary education, students 

need to continue their education for a longer period of time. Primary education typically lasts for 

eight years, followed by three to five years of secondary education in various educational paths or 

tracks. Educational reforms after the regime change also re-introduced early tracking options for 

students. This means that it is possible to transition to six-year and eight-year grammar school 

tracks after completing the fourth and sixth grades of primary education, respectively. This marked 

a shift towards early tracking in the educational system (Fehérvári and Híves, 2017; Fehérvári, 

Híves and Szemerszki, 2021; Sáska, 2014). An overview of the Hungarian educational system is 

depicted in Figure 1. 

The secondary school tracks are the following: vocational track, vocational secondary 

school track, and grammar school track. Schools can offer education in multiple tracks at the same 

time (Andor and Liskó, 2000). The homogeneity within school classes and schools is increased 

when students are sorted into different secondary school tracks (e.g., Lannert, 2009; Schumann, 

2009). Placement in secondary school tracks is strongly associated with postsecondary aspirations. 

Students in the most academic-oriented secondary school track (grammar school track) students are 

usually more likely to pursue higher education after graduation than students in secondary school 

tracks with vocational elements. (GVI, 2020b; Lannert, 2009; Schumann, 2009). 
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Vocational secondary schools provide a combination of both academic and vocational 

instruction. They prepare students for the secondary school leaving examination. Additionally, they 

incorporate pre-vocational components, allowing students to qualify for tertiary education or to 

further pursue vocational education at an advanced level. Vocational secondary schools lost their 

position as the top choice for eighth-grade students in secondary education, being surpassed by 

grammar schools from the academic year 2015/2016 to 2020/2021. Nevertheless, when it came to 

admissions, vocational secondary schools remained more popular than grammar schools (Oktatási 

Hivatal, 2021).  

The vocational track lasts for three years and does not provide the opportunity to take the 

secondary school final examination.  There were some changes in vocational education in 2013. 

These changes included a reduction in the duration of instruction to 3 years and a decrease in the 

number of general contact hours in the curriculum.  This made it more difficult to transition from 

vocational schools to any kind of post-secondary education than it was previously.  An empirical 

investigation revealed that the reforms had a detrimental effect on the mathematics and reading 

abilities of vocational school students (Hermann, Horn and Tordai, 2020).  

Over the past decade, there has been a decrease in the number of eighth-grade students who 

have applied for and been accepted into vocational school programs (Oktatási Hivatal, 2021).  The 

students who enrol in vocational school track programs often come from more disadvantaged 

family backgrounds when compared to the other two secondary school tracks (Fehérvári and Híves, 

2017).  

Grammar school curricula prioritize academic subjects in comparison with the other two 

tracks.  The organisation of instruction in grammar school tracks is well-suited to preparing students 

for admission to tertiary education. In the last few decades, there has been an increasing interest in 

grammar school tracks (Fehérvári, Híves and Szemerszki, 2021; Sáska, 2014) and grammar school 

track programs have the highest rate of filling up spots for the ninth grade, while the six-year and 

eight-year grammar school tracks have the highest application rates among educational programs in 

general (Oktatási Hivatal, 2021). 

The secondary school application process is centrally managed, allowing students to apply 

to multiple educational programs. The ranking of the applications on students’ forms indicates their 

preferences.  Schools are not aware of the preferred order of students, and this order can be changed 

for a certain period of time.  Students apply to educational programs, not to schools (specialisations 

and tracks within schools) (Oktatási Hivatal, 2021).  

Applying to a school does not guarantee entry, but the application is a necessity for 

admission. Admission to a secondary school program can be based on three factors: the results of 

the central application test, the grades in main subjects, and an oral exam at the school. Schools 
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inform students in advance about the specific combination of these elements they will use. The 

placement of students is centrally controlled, with an algorithm assigning students to their most 

preferred educational program out of those they have been admitted to (Kóczy, 2010).  

Generally, 60 per cent of all eighth-grade students who apply for secondary education 

participate in the central examination.  The most competitive schools require the results of the 

central test, the primary school grades, and an oral exam. None of the vocational schools require 

participation in the central application test or oral exams. However, it is worth noting that while 

many vocational secondary schools focus solely on academic achievement, about a third of them do 

require the results of the central application test or oral examination.  The highest percentage of 

schools that consider all three methods of assessing applicants (central test results, grades, and oral 

exam) is found among grammar schools (Oktatási Hivatal, 2021).  

Following the regime change, the schools in Hungary had to face the challenge of a 

declining birth rate while adhering to a normative school support system. In such conditions, 

schools that offer educational programs with the expectation of students being accepted into tertiary 

education could increase their student population.  The eight-year-long and six-year-long grammar 

school programs, as well as the four-year programs with a specialization in a specific area of study 

such as humanities or mathematics, served that purpose (Andor, 2003).  

Andor (2003) noted that during the socialist era, there were already subtle forms of 

stratification through informal information sources about schools. Nevertheless, with the 

segmentation of secondary school education, the gap between tracks based on academic 

achievement and socioeconomic background became even wider.  Grammar school students, in 

particular, come from more privileged family backgrounds (e.g., Lannert, 2009; Schumann, 2009).  

Students in six-year-long and eight-year-long grammar schools have an even higher socioeconomic 

status than students in regular grammar school classes (Andor, 2003). 

Nevertheless, Hungarian primary schools already show a substantial variation in the family 

backgrounds of students. (Kertesi and Kézdi, 2005; Kertesi and Kézdi, 2009).  The Hungarian 

educational system has several mechanisms that contribute to and exacerbate social inequalities in 

educational outcomes, even prior to the selection process for secondary schools. According to 

Berényi, Berkovits and Erőss (2008), segregation at the primary level of education is maintained 

because of parents’ free school choice within certain limits, and schools have the right to choose 

among the children in certain situations. Classes with a specific focus, such as music or sports, as 

well as schools run by foundations or religious organisations, may admit students based on their 

talent, ability, or religious behaviour.  

Classes with a specific focus, such as music or sports, as well as schools run by foundations 

or religious organisations, may admit students based on their talent, ability, or religious behaviour. 
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These schools have better access to financial resources compared to public schools. Additionally, 

their ability to select students based on certain criteria, often lead to a hidden selection process that 

favours students from more advantageous backgrounds (Bazsalya and Hörich, 2021; Velkey, 2019).  

The parents of students from lower socioeconomic backgrounds are often less inclined to 

select ‘prestigious’ courses or schools for their children.  They often have limited information and 

are not familiar with school environments, or they may not consider ‘prestigious’ options as a viable 

choice for their children (Berényi, Berkovits and Erőss, 2008; Velkey, 2019). Meanwhile, middle-

class families often choose to send their children to schools with a more privileged student body, 

even if it means longer travel times (Kertesi and Kézdi, 2014; Zolnay, 2018). Sometimes less 

advantaged students are the ones who commute to be segregated (Zolnay, 2018). Residential 

segregation usually affects school choice to a lesser extent in cities than in smaller towns or villages 

because of the lower commuting costs (Kertesi and Kézdi, 2014). 

Because parents have the freedom to choose schools and schools have the ability to select 

students under some circumstances, inequalities in the educational system can already be observed 

at the primary level (Kertesi and Kézdi, 2005; Kertesi and Kézdi, 2009; Tóth, Csapó and Székely, 

2010).  Disadvantaged students are often concentrated in certain schools or classes, resulting in 

them receiving a lower quality of education compared to students from more privileged 

backgrounds (Kertesi and Kézdi, 2005; Kertesi and Kézdi, 2009). The homogeneous composition of 

schools regarding family background is partly responsible for the profound effect of cultural capital 

on test scores in Hungary (Radó, 2007). High aspirations are also commonly found in schools or 

classes that have students from privileged backgrounds (Lannert, 2005). As students progress to 

higher grades, especially in secondary education, these tendencies become even more noticeable 

(Andor and Liskó, 2000; Tóth, Csapó and Székely, 2010).  

The impact of family background on academic achievement leads students to be directed 

towards schools that are academically more homogeneous as they progress through the education 

system (Fehérvári and Híves, 2017). Family background has a significant impact on students’ 

aspirations and admissions to secondary schools. It also has an indirect influence through its effect 

on students’ academic achievement (Hermann, 2004; Lannert, 2009; Schumann, 2009). As a result, 

secondary school tracks are highly differentiated based not only on students’ abilities and 

achievements but also on their family backgrounds, which influence both their track preferences 

and admissions (Andor, 2003, 2005; Hermann, 2004; Lannert, 2005; GVI, 2020a).  

As mentioned before, students who choose and attend grammar schools generally perform 

better academically and come from more privileged family backgrounds compared to students who 

choose other types of secondary schools (GVI, 2020a). Additionally, students in the grammar 
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school track are more likely to claim that they had planned their secondary education well in 

advance of the application deadline (GVI, 2020b).   

Students with more educated parents are more likely to have access to important information 

about secondary schools and different types of schools (Hermann, 2004). They also tend to depend 

more on informal sources and information from social connections rather than traditional sources 

when making educational decisions (Andor, 2005; GVI 2020a). Besides the effect of parental 

background on the individual level, having peers with advantaged parental backgrounds may 

provide additional benefits in Hungarian schools. 

Classes with many students whose parents are educated tend to achieve higher academically. 

This is partly due to the higher expectations set by their parents.  In addition, students from school 

classes with more supportive parents may inspire one another or establish norms to strive for high 

goals (Lannert, 2005). Additionally, schools that have a more advantaged student body tend to 

attract more motivated or more qualified teachers (Kertesi and Kézdi, 2005; Kertesi and Kézdi, 

2009; Lannert, 2005). Schools with a more advantaged student body rarely face a problem with 

finding teachers who meet the necessary educational standard (Varga, 2009). 

Segregation based on socioeconomic background often coincides with ethnic segregation in 

the Hungarian educational system (Kertesi and Kézdi, 2009).  There is often a connection between 

ethnic background, socioeconomic background, and students’ ability. Roma students are more 

likely to come from disadvantaged backgrounds. As a result, there is a significant disparity in the 

test scores of Roma and non-Roma students (Kertesi and Kézdi, 2012). These differences in test 

scores also have an impact on the future educational aspirations of Roma students (Szalai, 2008).  

Szalai (2008) explains that Roma students, upon leaving primary school, have lower 

expectations of themselves compared to their non-Roma peers. The differences in future aspirations 

between Roma and non-Roma students are not only influenced by their academic achievement but 

also by internalized labels.  While non-Roma students tend to prefer secondary schools that offer 

graduation, Roma students are more likely to opt for vocational schools.  

Some structural changes occurred regarding secondary education since the data collection 

(2013-2017), but those did not affect the overall organisation of the system. For instance, the 

compulsory school-leaving age was lowered from 18 to 16 years for students starting grade 9 in 

September 2012 or later (2011. évi CXC. tv.). The measure raised concerns that students from 

disadvantaged families were more likely to drop out of school early (Fehérvári and Híves, 2017).  

First short-term results show that reducing the minimum age for leaving school did lead to an 

increase in the number of young people aged 16-18 who left school early. This was observed among 

eighth-grade students in the 2011 and 2012 cohorts. However, it did not result in a decrease in the 
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completion of secondary school. Thus, the reform mainly affected students who might have 

dropped out of school later but still without a completed secondary education (Hermann, 2020).  

To conclude, secondary schools have a high dispersion in students’ ability (test scores), 

academic achievement, and family backgrounds (Hörich, 2019; GVI, 2020b; Lannert, 

2005). Secondary school tracks can exacerbate these differences, as more demanding secondary 

education programs also have a beneficial effect on students’ academic performance (Hermann, 

2013).  

The secondary school track has a substantial effect on post-secondary school opportunities 

and aspirations (GVI, 2020a; Lannert, 2009; Schumann, 2009). Students from more privileged 

family backgrounds tend to plan on attending grammar schools, while students from grammar 

schools are more likely to pursue higher education compared to those from other secondary schools 

(Lannert, 2009). This indicates that the unequal participation in tertiary education starts with the 

process of selecting and self-selecting into various secondary school tracks (Nagy, 2004; Sáska, 

2014).
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Figure 1: Overview of the Hungarian educational system on the primary and secondary level 

 

Notes. Own edition 
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3. RESEARCH QUESTIONS 

 

 

This dissertation examines how peers in Hungarian primary schools can influence each other’s 

academic and educational aspirations. The empirical studies in this thesis aim to build upon existing 

knowledge about the relevance of peers to students’ aspirations. The studies provide a thorough 

examination of this topic from multiple perspectives. First, the thesis aims to demonstrate whether 

different types of aspirations are influenced differently by peers and if they contribute differently to 

the selection of friendships.  Second, the social context in which students are immersed, and where 

they can form friendships within their school class, may also be important (Feld, 1982; Manski, 

1993; McPherson and Smith-Lovin, 1987).  Nevertheless, friendship ties are the primary focus of 

the dissertation. 

Third, it is important to distinguish mechanisms of how friends can influence students’ 

aspirations. This includes factors such as adjusting to the norms, values, and attitudes shared by 

friends, access to their parental resources, and considering friends’ academic achievements. Fourth, 

secondary schools are largely stratified based on socioeconomic background and academic 

achievement.  Subsequent educational aspirations, choices, and opportunities are drastically 

impacted by the transition to secondary school. Consequently, peers’ influence on aspirations prior 

to tracking can be meaningful and have profound implications for students’ academic trajectories. 

 The primary goal of the first empirical investigation in Chapter 5 is to examine if students’ 

peers can have an impact on their academic ambitions, expressed as grades in mathematics and 

Hungarian literature. The analysis disentangles social influence on academic ambitions from 

friendship selection based on similar academic ambitions and achievement. 

 Chapter 6 explores how the preferences of friends, along with their parental backgrounds 

and academic achievements, can influence adolescents’ secondary school track preferences before 

they apply to secondary schools. The study also takes into consideration the potential influence of 

friendship selection on the similar educational preferences of friends.  The empirical analysis also 

investigates whether the impact of friends’ parental backgrounds differs depending on the students’ 

own parental backgrounds.  

Chapter 7 explores the connection between students’ preferences for the grammar school 

track in their secondary school applications and the preferences of their friends and classmates.  The 

study examines the impact of friends and school classmates, considering the potential effect of 

friendship selection. It distinguishes between the influence of stable friends’ educational 

preferences and the preferences of all friends.  In addition, the study investigates the direct and 
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indirect effects of different characteristics of peers. The empirical study also examines if the 

connection with friends’ preferences differs depending on the student’s parental background.   

The hypotheses for the empirical studies can be found in the chapters that cover each study.  

Table 1 contains a summary of the research questions addressed in the empirical chapters.  
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Table 1: Research questions for the empirical chapters 

Main research questions Chapter 5 Chapter 6 Chapter 7 

Do peers affect 

adolescents’ educational 

aspirations? 

x x  x 

Does social selection, 

social influence, or both 

contribute to friends’ 

similar educational 

aspirations? 

x x - 

Do academic achievement, 

educational aspirations, or 

both contribute to 

friendship selection?  

x - - 

Do peer effects on 

educational aspirations vary 

by students’ parental 

backgrounds? 

- x x 
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4. DATA AND METHODS 

 

 

4.1.  Data 

The dissertation utilises data from the second, fourth, fifth, and sixth waves of the MTA ‘Lendület’ 

RECENS research project ‘Competition and Negative Ties’ (e.g., Kisfalusi, Janky, and Takács, 

2019).  Not every chapter utilises all the mentioned waves.  Chapter 5 uses the fourth, fifth, and 

sixth waves; Chapter 6 applies the second, fourth, and fifth waves, while Chapter 7 uses the fifth 

and sixth waves. The explanation of the inclusion of specific waves is provided in each empirical 

chapter. 

The data collection included all students who gave their consent from the school classes 

included in the sample.  The study began in autumn 2013 when students from the sample started 

fifth grade in primary school. It concluded in spring 2017, which was their last semester in eighth 

grade. The data collection was primarily aimed at analysing the network and behavioural dynamics 

within the selected school classes. Students who left school classes involved in the study were 

excluded from the sample, while those who joined the classes later were included if the student and 

their parents provided consent.  

The project’s initial stage included four data waves that were collected once each semester 

when the students were in fifth and sixth grades.  The four initial data collection waves were 

extended to two more waves, which included a smaller sub-sample of schools during the spring 

semesters when students were in seventh and eighth grade.  The author of this dissertation was 

involved in either the data collection process or provided support from the background in all waves.  

The datasets are not representative of Hungarian primary school students. The sample 

included students from primary schools in Northern and Central Hungary. Some of the main 

interests of the study were interethnic relationships between Roma and non-Roma students, the 

development of relational integration or segregation based on ethnicity, and the emergence of status 

dynamics related to ethnicity. Therefore, schools that had a larger number of Roma students were 

overrepresented in the sample. As a result, students from disadvantaged backgrounds and those who 

scored lower on the National Assessment of Basic Competencies were also overrepresented.  

The collected data contains information about various aspects of the student’s network, such 

as friendships, preferences, ethnicity, and incidents of bullying.  Moreover, there is data available 

on students’ school-related attitudes, educational aspirations, and school performance. Homeroom 

teachers’ assessments of the individual students and the school classes can also be matched to the 

student datasets. 
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 Parents and children were provided with written information about the research prior to the 

study. The participation of the students required the consent of both the students themselves and 

their parents. Most of the students in the sample agreed (ranging from 87 to 97 per cent over the 

years) and completed the questionnaire (between 81 and 91 per cent in different waves), as shown 

in Table 2. Nevertheless, not all participating students answered all questions. Research assistants 

supervised the completion of questionnaires on tablets during students’ regular school classes. 

Students were assured that their answers would be kept confidential, and their identities would 

remain anonymous in the data analysis. 
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Table 2: Participation in the study by waves 

Wave Level 
Number of 

classes 

Number of 

schools 

Number of 

students  
Consent (%) 

Filling out the 

questionnaire (%) 

1st 

5th grade, 

autumn 

semester 

61 35 1183 87% 81% 

2nd 
5th grade, 

spring semester 
58 35 1131 92% 88% 

3rd 

6th grade, 

autumn 

semester 

53 34 1073 96% 90% 

4th 
6th grade, 

spring semester 
53 34 1054 97% 90% 

5th 
7th grade, 

spring semester 
39 26 743 95% 89% 

6th 
8th grade, 

spring semester 
37 25 663 96% 91% 

Notes. Own calculations. 
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The average class sizes, gender composition of the sample, and students’ average age in the 

different waves are shown in Table 3. 

Table 3: Students within the sample 

Wave Level 

The average 

number of students 

within a class (SD) 

Gender composition 
Students’ average 

age in years (SD) 

1st 
5th grade, autumn 

semester 
20.56 (4.85) 

Male: 54.0% 

Female: 46.0% 
11.02 (.73) 

2nd 
5th grade, spring 

semester 
20.73 (5.06) 

Male: 53.7% 

Female: 46.3% 
11.69 (.78) 

3rd 
6th grade, autumn 

semester 
21.37 (4.93) 

Male: 51.6% 

Female: 48.4% 
12.07 (.75) 

4th 
6th grade, spring 

semester 
21.02 (4.90) 

Male: 50.9% 

Female: 49.1% 
12.72 (.81) 

5th 
7th grade, spring 

semester 
20.09 (4.69) 

Male: 51.3% 

Female: 48.7% 
13.63 (.71) 

6th 
8th grade, spring 

semester 
19.17 (4.97) 

Male: 50.1% 

Female: 49.9% 
14.57 (.65) 

Notes. Own calculations. 
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Table 4 shows the descriptive data on students’ aspirations in the different data collection 

waves. Chapters 5 to 7 apply various measures to study peer effects on adolescents’ aspirations. 

These measures vary in terms of their proximity and whether they can be considered informal or 

formal aspirations. Chapter 5 uses the most immediate measures, focusing on students’ ambitions in 

two school subjects for the upcoming end-year report. Most students aimed for good or excellent 

grades in Hungarian literature and mathematics in each wave. Only a small minority of students 

expressed a desire to achieve the lowest two grades  (the exact wording of the questions was: 

‘Which grade would you be satisfied with for Hungarian literature/mathematics at the end of the 

semester/school year?’).  

Chapters 6 examines the development of track preferences for secondary school before the 

submission of applications, while Chapter 7 analyses students’ applications and whether they 

indicated a preference for grammar school track education as their first choice. Overall, 26.9 per 

cent of students in the sample in eighth grade (the spring semester of the 2016/2017 school year) 

preferred grammar school track in their secondary school applications, which was around 13 

percentage points lower compared to the applications of all eighth-grade students in Hungary at the 

same time (39.89 per cent) (Oktatási Hivatal, 2021).  

This could be due to the sampling procedure, which resulted in a student body that is more 

disadvantaged compared to primary school students in Hungary as a whole.  During the previous 

waves, preferences for the grammar school track ranged from 23.2 to 29.2 per cent. A significant 

number of students were unsure about their preferences for their secondary school track during the 

fifth and sixth grades. This proportion decreased in seventh grade as students neared the application 

process.  

The secondary school track preferences students expressed were relatively stable between 

the sixth and seventh grades, however, the preferences were also susceptible to adjustment (Table 

5). Sixth-grade students who were uncertain about their plans for secondary school were similarly 

likely to express preferences for the grammar school and vocational secondary school tracks a year 

later, although a significant portion of them (40 per cent) were still undecided. Further, many of 

those students who reported grammar school aspirations in the spring semester of seventh grade 

continued to prioritise a grammar school education when applying in eighth grade (Table 6). 
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Table 4: Aspirations in the entire sample over the years 

Wave 1st 2nd 3rd 4th 5th 6th 

Level 

5th grade. 

autumn 

semester 

5th grade, 

spring 

semester 

6th grade, 

autumn 

semester 

6th grade, 

spring 

semester 

7th grade, 

spring 

semester 

8th grade, 

spring 

semester 

Ambitions: grades in Hungarian literature  

%       

1 - Insufficient .1 .1 .3 .5 .2 .0 

2 - Sufficient 2.0 2.3 1.7 2.0 1.5 1.5 

3 - Satisfactory 7.7 10.3 9.4 13.4 12.9 13.7 

4 - Good 24.7 29.7 29.7 30.5 35.4 38 

5 - Excellent 65.4 57.6 58.9 53.5 50.1 46.8 

Average (SD) 4.53 (.73) 4.57 (.78) 4.35 (.76) 4.42 (.83) 4.37 (.77) 4.45 (.76) 

Median 5.0 5.0 5.0 5.0 5.0 5.0 

N 946 984 965 937 653 592 

Ambitions: grades in mathematics  

%       

1 - Insufficient .4 .5 .3 .4 .6 .2 

2 - Sufficient 1.8 3.3 1.6 2.8 2.1 2.7 

3 - Satisfactory 5.7 11.1 12 18.1 21.8 28 

4 - Good 24.2 30.6 33.5 37.2 35.0 34.3 

5 - Excellent 67.9 54.6 52.6 41.5 40.5 34.8 

Average (SD) 4.57 (.72) 4.35 (.84) 4.42 (.78) 4.37 (.85) 4.45 (.87) 4.17 (.87) 

Median 5.0 5.0 5.0 5.0 5.0 4.0 

N 946 984 965 938 657 592 

Preferences: secondary school track (%) 

Grammar school 23.8 25.4 23.2 24.6 29.2  
Secondary vocational school 30.4 30.3 36.6 33.5 40.4  
Vocational school 7.1 4.9 5.2 6.5 8.3  
Don’t want to attend secondary education 1.0 .9 .5 1.1 .5  
Don’t know yet 37.8 38.4 34.6 34.3 21.6  
N 934 979 963 934 648  

Applications: grammar school track at all (%) 41.7 

Applications: grammar school track in the first place (%) 26.9 

N 616 

Notes. Own calculations.
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Table 5: Changes in the preferred secondary school track between the spring semester of sixth and seventh grade by the preferences in sixth grade 

Sixth grade 

Seventh grade Grammar school Secondary vocational school Vocational school 

Don’t want 

to attend 

secondary 

education 

 

Don’t know yet 

Grammar school  59.0% 27.0% 4.1% .8%  9.8% 

Secondary vocational school  19.9% 62.2% 6.6%   11.2% 

Vocational school  5.9% 44.1% 32.4%   17.6% 

Don’t want to attend secondary education      100.0% 

Don’t know yet  25.1% 25.1% 8.5%   41.2% 

Notes. N=554. Own calculations. 
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Table 6: Preferred secondary school track in the spring semester of seventh grade and whether 

grammar school track was the most preferred in the applications in eighth grade  

 Applied to grammar school track in the first place 

Preferred secondary school track No Yes 

Grammar school 37.2% 62.8% 

Secondary vocational school 86.7% 13.3% 

Vocational school 100.0%  

Don’t know yet 81.6% 18.4% 

Notes. N=566. Own calculations. 

Table 7: Sample drop-out because of early tracking in school classes included in the sample in both 

wave four and wave five (of total %) 

 

Attending any school within the sample in wave 5 

No Yes 

Applied to 6-year grammar school track (wave 4) 

Yes 4.80  9.80  

No 8.50  76.90  

Notes. N=705. Own calculations.  
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The data shows that there was no substantial sample drop-out between waves 4 and 5 (the spring 

semester of sixth grade and the spring semester of seventh grade) due to students being admitted to 

six-year grammar school track education. Considering the school classes included in the smaller 

subset after wave 4, only 4.8 per cent of students reported applying to a six-year grammar school 

and subsequently leaving the school between waves 4 and 5 (Table 7).  

4.2. Methods 

The next sections are arranged in the following manner. Chapter 4.2.1 connects theoretical and 

methodological aspects and explores the challenges faced when measuring peer effects. It also 

reviews the solutions proposed in past empirical studies to address these issues. Chapter 4.2.2 

introduces Stochastic Actor-Oriented Models while Chapter 4.2.2.1 focuses on their multilevel 

application in sienaBayes() in R (Ripley et al., 2021). The effects of the models employed in the 

empirical analysis of the present dissertation are detailed in Chapter 4.2.2.3 subsections. Chapter 

4.2.3 introduces Generalized Structural Equation Models which is the analytical approach used in 

Chapter 7. 

 

4.2.1. Methodological Considerations and Challenges in the Measurement of Peer Effects 

Various studies showed interest in modelling and estimating the effect of the interaction among 

peers on students’ educational outcomes. Nevertheless, the correlation between individual and 

group behaviour cannot be considered causal (Angrist, 2014; Mouw, 2006).  

The present section discusses the methodological challenges that arise regarding the 

measurement of peer effects focusing on the academic context. The word ‘group’ in this context 

refers to ‘a number of individuals assembled or having some unifying relationship’ (‘Group’, n.d.) 

ranging from small units like dyads or cliques to larger entities like school classes. In sociological 

and economic research, a variety of analytical approaches have been used to analyse peer effects, 

and their results are often divergent. The current chapter heavily relies on the findings of studies 

concerning students’ ability or performance, as these findings have broader implications for 

understanding peer effects.  

One of the most common and straightforward approaches to measuring peer effects in 

econometrics is the linear-in-means model. This model assumes that all peer effects are universal 

and are transmitted through the average of peers’ characteristics (Sacerdote, 2011).  A modified 

version of this model is the leave-out mean, where the individual’s value is excluded from the group 

mean (Angrist, 2014).  

In addition to linear-in-means models, there are other models that consider homogeneous 

peer effects. These models assume that a disruptive or excellent student can have negative or 
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positive consequences for all students in a group. These models also assume that group 

homogeneity or heterogeneity can be beneficial for everyone in the group.  Simultaneously, 

nonlinear models suggest that the intensity of peer influences varies according to individual 

characteristics. For example, peers who perform better academically can have a negative impact on 

certain outcomes. Furthermore, the positive impact of high-achieving peers may become stronger in 

response to an individual’s own achievements (Sacerdote, 2011). 

One of the main challenges in measuring peer effects is that the influence of peers on each 

other is an endogenous social effect that is influenced by the individuals themselves. This creates a 

situation where individuals are part of a group, and the impact of that group is measured on the 

individuals. Separating the ‘influencer’ from the ‘influenced’ presents a challenge because of the 

reflection problem it entails  (Manski, 1993; Mouw, 2006; Sacerdote, 2011). 

Furthermore, it is a well-known phenomenon that people who are connected to each other 

tend to be similar in various ways (e.g., Kandel, 1978; Manski, 1993; McPherson, Smith-Lovin and 

Cook, 2001). This phenomenon can be explained by various mechanisms, one of which is 

socialization theory. People can be impacted by those they are associated with because of 

assimilation, contagion, or influence. The present dissertation refers to this mechanism when using 

the term influence in the empirical chapters. 

Individuals with similar characteristics may be connected to each other for two other 

reasons: either they choose to associate with people who are like them (known as homophily or 

social selection), or they are more likely to meet and form connections due to structural constraints 

(also known as context).  Contextual homophily, also known as baseline homophily, suggests that 

the composition of a group can result in an overrepresentation of connections between individuals 

who are similar to each other (Feld, 1982; Manski, 1993; Steglich et al., 2010).  

Studies often control for self-selection into groups by applying fixed or random effects (e.g., 

schools, school classes, students), or structural equation models (Mouw, 2006; Sacerdote, 2011).  

Instrumental variables can provide similar advantages. These variables are associated with the 

independent variable that measures peer effects, but they are not related to the error term of the 

outcome variable. Yet, it is often difficult to prove the adequacy of an instrument (Mouw, 2006).  

Some studies eliminate some of the abovementioned statistical problems by including fixed 

effects and ‘lagged’ peer outcomes (time of observed focal student outcomes-1) in relation to 

students’ outcomes (e.g., Gutiérrez, 2023). Another approach involves the use of quasi-

experimental designs or peer contexts where individuals are randomly assigned. For example, if 

roommates or dorm mates are chosen centrally (Mouw, 2006; Sacerdote, 2011).  

Focusing on peer effects on aspirations, some previous studies controlled for students’ self-

selection into institutions or school classes. For example, to achieve this goal, researchers have used 
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techniques such as school and family fixed effects, as well as including time-varying peer and 

teacher characteristics (Rosenqvist, 2018). Another approach has been to use the previous school 

cohort peers of students’ peers as an instrument (Dickerson, Maragkou, and McIntosh, 2018).  

Multilevel models with school fixed effects have been applied to estimate  the effect of classmates 

on aspirations which account for the nested nature of the collected data and for heterogeneity 

between schools at the same time (Smith, 2023).  

Turning to dyadic relationships and the social selection problem, Burgess and Umaña-

Aponte (2011) attempted to keep selection mechanisms under control by concentrating on 

friendships that existed before aspiration measures using a sample of 15-17-year-old adolescents 

from the Avon area of England. Carolan (2018) applied an instrumental variable approach to 

analyse how friends’ college plans affected adolescents’ educational expectations. Raabe and 

Wölfer (2019) accounted for between-group variances and initial sorting in the data with peer-level 

controls and contextual-level predictors when investigating the effect of friends’ and friendship 

group members’ educational aspirations on adolescents from Germany, The Netherlands, and 

Sweden.  

Although traditional econometric approaches can account for self-selection into peer groups, 

they are unable to directly separate the adjustments individuals make to their peers from social 

selection based on individual attributes. A few previous studies used longitudinal data to distinguish 

between the impact of friendship selection and social influence (Cohen, 1977; Kandel, 1978). 

Nevertheless, these studies primarily focused on examining bivariate associations.  

The advancements in the analysis of longitudinal social networks provide a powerful tool for 

addressing the reflection problem and distinguishing between social influence and social selection 

processes. Meanwhile, longitudinal social network models can also account for individual 

covariates and endogenous network processes that can affect the emergence of ties within a network 

(e.g., Lomi et al., 2011; Steglich, Snijders and Pearson, 2010; Veenstra and Dijkstra, 2012). A few 

studies have recently investigated peer effects on aspirations applying this approach (Kretschmer 

and Roth, 2021; Lorenz et al., 2020; Mundt and Mundt, 2020). Chapter 4.2.2 introduces the 

longitudinal social network models utilised in the present dissertation. 

 

4.2.2. Stochastic Actor-Oriented Models 

For the empirical analyses presented in Chapter 5 and Chapter 6, Stochastic Actor-Oriented Models 

(SAOM) are applied to analyse the coevolution of network ties and attributes. SAOM estimate the 

interdependent effect of network processes and individual characteristics on the evolution of two 

dependent variables, namely network ties and individual behaviour. This approach helps distinguish 

the effects of social selection and influence. The models  disentangle the social selection and 
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influence effects concerning social selection mechanisms under the actors’ control (the 

maintenance, dissolution, or creation of ties) (Steglich et al., 2010; Veenstra and Dijkstra, 2012). 

The implemented Stochastic Actor-Oriented Models can be applied to four main types of 

analysis: the evolution of one- and two-mode networks, the evolution of individual behaviour, and 

the co-evolution of networks (one- or two-mode) and individual behaviours (Ripley et al., 2021, p. 

11.). SAOM for disentangling social selection from influence model two outcome variables; a 

network and a behaviour. Both variables are assumed to be susceptible to change. 

The outcome variables are modelled to evolve as a function of each other, meaning that they 

can mutually influence each other. The term behaviour is used broadly; it refers to an individual 

attribute that is expected to change over time. In the present dissertation, behaviour dependent 

variables are academic ambitions measured by ambitioned grades in mathematics and Hungarian 

literature (in Chapter 5) and the preferred secondary school track (in Chapter 6). 

The change of friendship ties and aspirations is illustrated for one school class in Figure 2. 
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Figure 2: Example for the development of friendship ties and aspirations over time 

 
Notes. Friendship networks and aspirations in one school class (N=31) over three data collection waves. Circles mark 

students within the school class and arrows mark the directed friendship nominations among students. The placement of 

students on the graphs is fixed over time.  The size of the circles is proportional to students’ incoming nominations 

within a certain data collection wave. 
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Network dependent variables in the present dissertation are friendship ties. Changes between 

measurements in a directed friendship network among students can include: the formation or 

termination of a tie, or no change at all  (Table 8). Actors may adjust their value on the behaviour 

dependent variable (in this case, various measures of aspirations) by either increasing or decreasing 

it by one unit or keeping it unchanged. 

 

Table 8: Possible changes concerning ties 

Time 1 Time 2 Type of change 

  

Creation of a tie 

  

Dissolution of a tie 

  

Maintenance of a tie 

(no change) 

Notes. Own edition based on Ripley et al. (2021) 

 

In the ministeps, actors’ decisions to change their network ties or their behaviour are always 

based on their current unobserved state assuming conditional sequential independence (Markov 

assumption). Consequently, the model does not have a ‘memory’ for past events or states (Steglich 

et al., 2010; Veenstra et al., 2013). 

The procedure models the transitions between observed measurements simulating ministeps 

for unobserved changes. Changes between ministeps alter the context for the actors, and thus, they 

can represent the feedback process between network ties and actors’ behaviour outcomes. Because 

the changes between ministeps that result in the observed measurements are unobserved, 

simulation-based inference is used to estimate the model parameters (Steglich et al., 2010; Veenstra 

et al., 2013).  

Network and behaviour changes have two subprocesses. The probabilities of change depend 

on the underlying objective functions, while the frequencies are governed by stochastic waiting 

times (Steglich et al., 2010; Veenstra et al., 2013). The expected values of these waiting times are 

determined by the rate functions (Steglich et al., 2010; Veenstra et al., 2013). 

The actors’ choices for network changes and behaviour changes are represented by the 

objective functions for network and behaviour, respectively.  Objective functions gather 

information that actors use to determine whether to modify their network connections or behaviour. 

These functions also represent the appeal of each possible outcome. The network and behaviour rate 

functions indicate the anticipated frequency at which actors can modify their network or behaviour, 

respectively (Steglich et al., 2010; Veenstra et al., 2013).  
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SAOM assume that actors make decisions with the goal of maximizing their objective 

functions. They base these decisions on complete information about the network structure (Veenstra 

et al., 2013). Regarding network evaluation, the maximisation of the objective functions may be 

influenced by some of the structural effects and covariates either on the actor or dyadic level, and 

dynamics of another network (only applicable in the case of multiple networks).  

Behaviour evolution can also be influenced by various factors. These factors include the 

behaviour itself, the value of the behaviour in the network, and the values of other actor covariates 

or covariates in the network (Ripley et al., 2021). Earlier, behaviour outcomes could only be 

measured as integers (Steglich et al., 2010), but recently an implementation for continuous 

behaviour outcomes had been developed (Niezink, Snijders and van Duijn, 2019). 

The dataset used in this dissertation includes multiple groups (school classes) that have their 

own distinct network structure. It is important to consider these differences when obtaining global 

estimates for the entire sample. Therefore, a random coefficient multilevel SAOM implemented in 

the sienaBayes() function in the RSienaTest package 1.2-30 in R is applied, which allows for 

modelling the coevolution of friendship ties and various measures of aspirations for the whole 

sample while also accounting for heterogeneity across classes (Ripley et al., 2021). Heterogeneity 

regarding network processes is considered by letting effects related to network processes vary 

randomly across groups. In contrast, other parameters are fixed, assuming they do not vary 

(meaningfully) between groups. 

The convergence of multilevel random coefficient Siena analysis can be assessed by running 

multiple chains in parallel with the Markov Chain Monte Carlo (MCMC) procedure (Koskinen and 

Snijders, 2022). In the present dissertation, this is achieved by running four independent sequences 

of the same model configuration, each consisting of 3,000 main iterations. These sequences are then 

compared using the rstan package (Stan Development Team, 2020). The comparison is based on 

monitoring the �̂�-values (the ratio of within and between chain variance) on the array of iterations 

by chains and by parameters on the four models. Models are considered converging if all �̂� values 

are ≤1.1  for each parameter of interest and the estimated equivalent sample size under independent 

sampling should be ≥ 5 times the number of chains (in this case, 20), as suggested by Gelman et al. 

(2014). Results presented in the present dissertation met this requirement. Results presented in the 

main text met the more rigorous criteria of �̂� values being ≤1.05. 

Several studies addressed whether adolescents could influence various aspects of each 

other’s behaviour and attitudes while accounting for social selection by applying Stochastic Actor-

Oriented Models for the coevolution of networks and individual behaviour. For example, 

researchers have examined how peers influence deviant behaviours like smoking, alcohol and 

substance use (de la Haye et al., 2013; Mundt, Mercken and Zakletskaia, 2012; Osgood et al., 
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2013), emotional state or psychological functioning (van Workum et al., 2013; Van Zalk et al., 

2011), as well as academic outcomes (Gremmen et al., 2018; Rambaran et al., 2017; Shin and Ryan, 

2014). Applying random coefficient multilevel Siena analysis has been less widespread (e.g., Boda, 

2018; Lorenz et al., 2020; Lorenz, Boda and Salikutluk, 2021). No previous study has applied 

random coefficient multilevel Siena analysis to study the coevolution of Hungarian primary school 

students’ various educational aspirations and friendship ties. 

The present dissertation argues that by applying SAOM in Chapters 5 and 6, it is possible to 

distinguish social influence from social selection. This does not mean that SAOM can provide a 

solution to every causal problem and can eliminate all other possible explanations, such as issues 

related to unobserved confounders (Lomi et al., 2011). Neither are traditional regression techniques 

immune to these issues, however, they can be tackled to some extent by research that is grounded in 

theory. The dissertation only argues that SAOM can examine how social influence and selection 

can contribute to the similarity between the actors in a social network, who share ties, and hence, 

can provide information about the mechanisms that contribute to the similarity of connected 

individuals.  

Goldthorpe (2001) offers three different understandings of causality: causation as robust 

dependence, causation as consequential manipulation, and causation as a generative process. 

Causality as a robust dependence implies that, although statistical associations are not sufficient to 

establish causal relations, they are still necessary. The second approach is based on the notion of 

experimental design, in which the causes must result from some treatment under controlled 

conditions. Lastly, the concept of causality as a generative process emphasises the importance of the 

subject matter input in establishing the process that leads to a causal relationship. Goldthorpe 

(2001) suggests that sociology should prioritize causation as a generative process.  

Considering Goldthorpe’s (2001) three different understandings of causality, this 

dissertation focuses primarily on the generative processes that can lead to social influence.  

Nonetheless, the statistical methods applied through the dissertation establish causation as robust 

dependence with some constraints. This means that by using SAOM, it is possible to determine if 

the similarity between friends’ educational outcomes is due to social selection or social influence 

while also controlling for potential confounding factors. 

The empirical analysis in Chapter 7 uses a different methodological approach. It considers 

the unobserved differences between school classes by including school class fixed effects. This 

means that any relationship between students’ aspirations and the characteristics of their classmates 

and friends can be attributed to factors beyond the initial sorting of students into school classes. 

Further, the study in Chapter 7 focuses on those friendship ties that exist at two adjacent 

measurements, and therefore, control for friendship selection in that observed period. The details of 
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the methods used for the empirical analysis in Chapter 7 are introduced in Chapter 4.2.3 and in the 

respective empirical chapter. 

 

4.2.2.1. Estimation in Random Coefficient Multilevel Siena Analysis 

As mentioned before, two of the empirical studies in the dissertation utilise random coefficient 

multilevel Siena analysis. The method offers a way to apply Stochastic Actor-Oriented Models to 

datasets that have multiple groups, considering both group-specific parameters and parameters 

assumed to be the same across all groups. Bayesian estimation is used for this analysis. This means 

that inferences are made based on an alternative assumption to the frequentist approach, where the 

parameters are considered random and follow a probability distribution. The joint probability of the 

parameters and data is modelled ‘as a function of the conditional density of the data given the 

parameters, and the prior distribution of the parameters’ (Kaplan and Depaoli, 2013, p. 410.). 

The estimation includes three phases: the initialization, the warming, and the main phase. 

The initial parameter values and the proposed covariance matrices are obtained in the first phase. 

The initialization phase begins with a Method of Moments estimation for multiple groups, if all 

parameter vectors do not vary across groups. The Method of Moments estimates are derived by 

groups as a second step of the initialization phase. The initialization phase is followed by the 

warming, and finally, the main phase in which the varying and non-varying parameters are sampled 

along with the global mean and covariance matrix of the varying parameters (Ripley et al., 2021).  

Some parameters are assumed to vary from network to network according to a multivariate 

normal distribution, while other parameters are kept constant for all groups, following the logic of 

hierarchical linear models. The decision to set certain parameters as varying and others as non-

varying depends on the research question.  Usually, structural effects for network dynamics are 

assumed to vary across networks.  Other parameters, especially those related to the research 

questions, are considered as non-varying through the estimation process (Koskinen and Snijders, 

2022). In this dissertation, the main approach is to set the structural effects for network dynamics as 

varying parameters complemented with some other effects for convergence reasons. 

Prior means and variances are necessary inputs for the varying parameters in the model. 

Weakly informative priors are used in the present dissertation that have as little influence on the 

inference as possible (Gelman et al., 2008). Following the suggestions of Koskinen and Snijders 

(2022), this involves using the default data-dependent priors for the network and behaviour rate 

parameters.  There is no need for any specification in case of the fixed (non-varying) effects to 

which improper constant prior distributions are applied. 

Regarding structural effects for the network dependent variables, priors utilise some 

information about friendship networks without too much influence on the results. As people tend to 
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be selective about who they connect with, it is recommended to set the prior mean of the outdegree 

effect at a negative value. Further, individuals reciprocate nominations, and therefore, it is advised 

to set the prior mean for the reciprocity at a positive value (Koskinen and Snijders, 2022). The main 

theoretical considerations behind those effects, among others, are discussed in Chapter 4.2.2.3 in 

detail. For this present dissertation, the prior mean for the outdegree parameter was set at -1, the 

prior mean for the reciprocity parameter was set at 1.5 and all other prior means were set at 0. The 

prior variances were defined in a matrix with diagonal values set to 0.01. 

The inference in random coefficient multilevel Siena analysis in sienaBayes() is based on 

summaries derived from the sampled posterior distributions. Sampling from the posterior 

probability distribution is based on the Markov Chain Monte Carlo (MCMC) procedure. If the 

model can be considered as converged, results can be interpreted based on posterior means, 

posterior standard deviations, 95% credibility intervals, and one-sided posterior p-values that 

correspond to estimates, standard errors, confidence intervals, and p-values in the frequentist 

approach (Kaplan and Depaoli, 2013; Ripley et al., 2021). One-sided posterior p-values test whether 

the parameter is positive or negative, giving the mass of the posterior distribution on the right side 

of zero. Values close to 1 indicate that the parameter is positive, while values close to 0 suggest that 

the parameter is negative. 

Random coefficient multilevel Siena analysis is not the only method for generalizing the 

coevolution of network and behaviour dynamics to a population of networks. The primary challenge 

of applying the random coefficient multilevel Siena analysis implemented in the function 

sienaBayes() in R is the very time-consuming computation process. The higher the number of 

iterations in the main phase, the longer the computation time. Meanwhile, increasing the number of 

iterations in the main phase may help with convergence.  

Multi-group Stochastic Actor-Oriented Models can be applied to multiple groups 

(networks), assuming that the same dynamics characterize all groups and that all estimated 

parameters are identical across groups (Ripley et al., 2021). This assumption is risky because 

network dynamics are often influenced by various mechanisms, which can result in models that do 

not converge or converge with a poor goodness of fit.  Multigroup models on data used in the 

present dissertation did not converge, accentuating the need for another approach. 

Further, meta-analysis can be applied to SAOM run on networks independently from each 

other (Ripley et al., 2021). The meta-analysis approach requires that the SAOM converges for all 

groups being analysed, and this can often not be fulfilled. In addition, when it comes to small 

groups, the models often do not have sufficient statistical power to produce significant results 

(Boda, 2018).  Regarding the data used in this dissertation, models for individual groups did not 

converge, highlighting the necessity of adopting a network combination approach.  
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4.2.2.2. Missing Data in Social Network Analysis and in SAOM 

Paying attention to missing information in social network analysis is crucial to distinguish between 

the absence of links between actors (usually represented as a zero in the adjacency matrix) and the 

lack of information about the network ties of the actors (missing information). There are two main 

sources of missing data in longitudinal network analysis on complete social networks. The first is 

the nonresponse of certain actors within a network, and the second is the change in network 

composition due to individuals joining or leaving the network (Huisman and Steglich, 2008; Ripley 

et al., 2021). 

In this dissertation, nonresponse missingness refers to students who did not participate in the 

data collection either because their parents or themselves did not agree, or because they were absent 

during the data collection and did not return the paper-based questionnaire afterwards. Network 

composition missingness refers to the absence of certain students who were part of a network 

(school class) in some data collection waves, but not in others. The two categories can also overlap, 

such as late joiners who did not agree to participate.   

Although missing data poses challenges in social sciences, it has even more severe 

implications for social network analysis. This is because information about an actor’s network 

connections relies on the network ties of other actors within the network.  For example, if person A 

nominates person B as a friend, but there is no information available about B’s nominations, it is 

unclear whether A’s nomination is one-sided or reciprocated (Huisman and Steglich, 2008). 

SAOM implemented in R allow for the inclusion of missing data in the analysis. 

Furthermore, SAOM can distinguish between structural zeros and unit non-response. Missing 

network data over 20 per cent is usually considered problematic for the estimation (Huisman and 

Steglich, 2008), although excluding networks with over 25 per cent missing cases in the social 

network data is also an applied threshold (Boda, 2018). The networks (school classes) for the 

empirical analysis in the present dissertation were selected considering these criteria (the sub-

samples are introduced in the respective empirical chapters). 

Missing values are treated within the framework of the SAOM in the following way. 

Simulations are performed by imputing missing values, but target statistics are calculated only for 

non-missing data minimizing the effect of imputed values on the estimation. For the simulations, if 

there is no tie observed, it is considered as a missing tie at the first observation. For subsequent 

observations, the previous value (whether a tie existed or not) is carried forward. Alternatively, if 

there is still no tie observed, it is assumed to be absent  (Huisman and Steglich, 2008; Ripley et al., 

2021). 

 Item nonresponse is also present in the sample because students who filled out the 

questionnaires did not always answer all questions. The same imputation method is used for the 
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simulations’ behaviour dependent variable as for the network dependent variable. If previous values 

are available, they are used for imputation. Otherwise, the mode is used for imputation.  For any 

other variables, missing values are filled in by using the global mean value (Huisman and Steglich, 

2008; Ripley et al., 2021).  

 

4.2.2.3. Main effects for the Coevolution of Friendship Networks and a Behaviour 

Outcome and the Theoretical Considerations behind these Effects 

The present section focuses on the main effects considered for the coevolution of networks and 

behaviour outcomes. Dynamics can vary in different dyadic relationships, so it is important to 

consider the specific structural effects of each network. Among network ties, this section 

concentrates on friendship networks.  

Although friendships are commonly seen as mutual, the psychological and sociological 

literature makes a distinction between reciprocated and unreciprocated friendship ties. Therefore, in 

the context of this dissertation and social network analysis, reciprocity is not assumed to be an 

inherent aspect of friendship relations (Hartup, 1996; Vaquera and Kao, 2008). In the context of 

SAOM with network and behavioural outcomes, the model specification may encompass structural 

effects for network dynamics, effects of network dynamics on covariates, and effects on 

behavioural dynamics (Ripley et al., 2021).  

 

4.2.2.3.1. Effects for Network Dynamics 

4.2.2.3.1.1.  Structural Effects for Network Dynamics 

The choice of structural effects relies on the theoretical assumptions about the network dependent 

variable(s) of the model. The outdegree effect can be interpreted as an intercept expressing the 

general tendency within a network to create, maintain, and terminate ties with other actors. The 

coefficient for the outdegree effect is usually negative because individuals often perceive the costs 

of sending nominations to others as greater than the benefits associated with it.  Besides the general 

tendency to create, maintain, or terminate ties, reciprocity and clustering are the most critical 

endogenous mechanisms that drive friendship formation and dissolution processes (Block, 2015; 

Snijders, van de Bunt and Steglich, 2010; Veenstra et al., 2013).  

Reciprocity is an ancient and widely acknowledged pattern in human social life (Laursen 

and Hartup, 2002). Individuals are more likely to form friendships with those who have selected 

them as friends. Thus, the coefficient for the reciprocity effect is usually positive (Block, 2015; 

Snijders, van de Bunt and Steglich, 2010). The reciprocity effect expresses actors’ general tendency 

of reciprocating ties, and various mechanisms can generate it. 
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First, social exchange theory suggests that individuals consider the material and immaterial 

costs and benefits of their relationships. They are more likely to engage in interactions that reward 

the investments they make in their friendships (Homans, 1958; Rusbult and Buunk, 1993). Second, 

the intrinsic symmetrical intensity of social contacts is also an essential part of social relationships 

and is ‘inherently’ reciprocal (Newcomb and Bagwell, 1995). 

Regarding friendship ties, clustering is the process by which indirect friendships become 

direct connections.  This implies that if two individuals have a mutual friend, they are likely to 

become friends themselves (Block, 2015; Snijders, van de Bunt and Steglich, 2010).  From a 

theoretical standpoint, clustering is connected to balance theory (Heider, 1946). To avoid tension, 

individuals prefer balanced relationships over imbalanced ones. This means that they either become 

friends with the friends of their friends or end one of the relationships. Thus, three signed edges in a 

non-directed triad are balanced if all three edges are positive or if only one edge is.  

Stochastic Actor-Oriented Models provide various options for capturing clustering in social 

networks.  It is recommended to include at least one network closure effect in the analysis. This can 

be achieved by examining transitive triplets, transitive ties, or GWESP (geometrically weighted 

edgewise shared partners). These effects are often paired with the transitive reciprocated triplets 

effect and/or the 3-cycles effect (Ripley et al., 2021). The selection of the effect that represents 

transitivity is typically based on the convergence and fit of the model.  

The most often applied structural effect for closure is the transitive triplet effect.  A 

transitive triplet exists between three actors (𝑖, 𝑗, and ℎ in the present example) in a directed 

network if the following ties exist:  𝑖 → 𝑗, 𝑗 → ℎ, and 𝑖 → ℎ (Figure 3) (Ripley et al., 2021; Snijders, 

van de Bunt and Steglich, 2010). Ripley et al. (2021) suggest including the use of the transitive 

triplet effect along with other network closure effects, such as the transitive ties effect or the 

transitive reciprocated triplets effect.  Transitive reciprocated triplets can be interpreted as the 

interaction effect between reciprocity and transitive triplets. Transitive ties help understand how the 

presence of indirect connections affects the formation of network closure. because this effect 

considers an individual i’s both direct and indirect connections to other actors (Ripley et al., 2021; 

Snijders, van de Bunt and Steglich, 2010).  

The gwespFF effect can be used as an alternative to transitivity effects.  Initially, the effect 

was developed for tie-oriented network models, but the application in RSiena is adapted to actor-

oriented models. GWESP effects have five variations implemented for directed networks in RSiena. 

For the gwespFF effect, ‘edgewise partners’ refer to the number of actors (𝑗) in the network to 

which the individual (𝑖) sends a tie, and there are precisely 𝑘 other actors ℎ for which the ties from 𝑖 

to ℎ and from ℎ to 𝑗 exist (Figure 4) (Ripley et al., 2021).  
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Figure 3: Transitive triplet 

 
Notes. Own edition, based on Ripley et al., 2021, p. 130. 

 

 

In the present dissertation, the empirical analyses presented in Chapter 5 and Chapter 6 

applied the gwespFF effect and interaction effect between the gwespFF effect and the reciprocity 

effect to measure transitive closure. These effects are often more prone to lead to converging results 

than the transitive triplets specification.  

 

Figure 4: gwespFF effect 

 
Notes. Own edition, based on Ripley et al., 2021, p. 130. 

 

Degree-related processes can also play an essential role in the formation of friendship ties. 

Indegrees represent the number of connections individuals receive, while outdegrees represent the 

number of connections they send. The ‘Matthew effect’ suggests that individuals tend to form 

relationships with people who are already popular (Merton, 1968b). Popularity effects model this 

process, while activity effects model the tendency of befriending individuals who are already eager 

to send friendship nominations (Veenstra et al., 2013). 

Indegree-related popularity models actors’ tendency to send ties to already popular 

individuals. The positive effect of indegree-related popularity expresses the reinforcing nature of 

popularity. Outdegree popularity models the effect of the activity in outgoing nominations on 

popularity regarding incoming nominations. Its positive effect demonstrates the alignment between 

incoming and outgoing nominations.  Degree-related activity effects mirror the degree-related 
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popularity effects modelling whether a higher number of incoming or outgoing nominations leads to 

increased outgoing activity (Snijders, van de Bunt and Steglich, 2010; Veenstra et al., 2013).  

Concerning degree-related effects, empirical analyses presented in Chapter 5 and Chapter 6 

include indegree popularity and outdegree activity effects. Outdegree -related popularity effects did 

not converge.  The present dissertation applies the squared root form of the indegree and outdegree 

effects. 

 

4.2.2.3.1.2.  Effects for Network Dynamics Associated with Covariates 

There are three main types of effects that model how covariates impact network dynamics. Some 

effects consider the covariate value of the sender of a tie (Ego), while others focus on the covariate 

value of the receiver of a tie (Alter). Those effects model whether actors with specific 

characteristics are more likely to send or receive nominations. In addition, certain studies examine 

how similar or dissimilar the sender and receiver of a tie are in relation to a covariate (Snijders, van 

de Bunt and Steglich, 2010; Veenstra et al., 2013).  

Individuals’ tendency to seek relations with similar others is one reason behind the 

homogeneity of those who share ties with each other (McPherson, Smith-Lovin and Cook, 2001). 

Including similarity effects in a network-behaviour coevolution model ensures that selection and 

influence effects are disentangled regarding a certain covariate (Steglich, Snijders and Pearson, 

2010; Veenstra and Dijkstra, 2012). 

The tendency to seek relationships with similar individuals can be expressed by actors 

preferring to form ties with others who share similar values on a covariate. In addition, these 

preferences can also be represented by individuals forming connections with others who share the 

same values on the covariate (for categorical covariates), or by individuals with high values on a 

covariate preferring to form connections with other individuals who also have high scores (Ripley et 

al., 2021; Veenstra et al., 2013). 

For the present dissertation, homophily-related effects were specified in relation to the social 

influence effects on behaviour dynamics. This means that when social influence effects were related 

to the tendency of becoming similar to one’s alters, social selection effects on network dynamics 

were specified by the similarity scores between them (simX). Meanwhile, when social influence 

effects on behaviour dynamics were related to the tendency to adjust one’s behaviour to the average 

behaviour of their Alters, social selection effects on network dynamics were specified by the 

interaction between Ego’s and Alter’s value. 

Ego effects for aspirations, academic achievement, or parental background did not converge 

in the models presented in Chapter 5 and Chapter 6. As a result, these effects were excluded from 

the models. This meant that not only did the parameters of the ego effects fail to meet the 
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convergence criteria, but also the inclusion of ego effects violated the convergence criteria for other 

parameters.  Excluding a few individuals who have nominated at least half of the class or more than 

two-thirds of the class from the analysis did not solve this issue.  The similarity effects for the same 

covariates are still accounted for, controlling for the impact of social selection on homogeneity 

among friends in terms of their aspirations and academic achievement. Nevertheless, it is important 

to interpret these similarity effects with caution due to the absence of ego effects.  

 

4.2.2.3.2. Effects for Behaviour Dynamics 

The linear shape effect functions as the intercept for the behaviour dependent variable and should 

always be included as it represents the general tendency of individuals to modify their behaviour. 

The quadratic shape effect represents the reinforcing effect of the behaviour on itself. The two 

shape effects are collinear for binary behaviour dependent variables. Therefore, the latter should not 

be included if the behaviour dependent variable is binary (Veenstra et al., 2013). 

 

4.2.2.3.2.1. Social Influence Effects on Behaviour Evolution 

Social influence on individuals’ tendency to adjust their behaviour can be modelled in various 

ways, and it is usually chosen based on theoretical or methodological (convergence and model fit) 

considerations. The tendency to become similar to one’s friends over time is associated with social 

norms. Changing one’s behaviour to a higher value when their friends have higher values is related 

to social contagion processes (Veenstra et al., 2013).  

The average similarity effect refers to how people tend to adjust their behaviour to become 

more similar to their friends. It is measured by calculating the average centered similarity scores 

between individuals and their alters (in the present context, friends). The concept of the total 

similarity effect operates on the same logic but weights the influence effect in relation to the 

number of individuals they are connected to (Ripley et al., 2021; Veenstra et al., 2013).  

The average alter effect shows how individuals are influenced by the average behaviour of 

their friends. It determines whether they are more likely to adjust their own behaviour upwards if 

their friends have higher values. The total alter effect represents this mechanism with a weight 

based on the number of individuals to whom alters are tied (Veenstra et al., 2013). There are several 

similar variations of these effects that are comparable to the ones introduced.  For example, the 

maximum and minimum alter effects model whether individuals adjust their behaviour based on the 

highest or lowest value of their alters’ behaviour (Ripley et al., 2021).  

In the empirical analysis in Chapter 5, the influence of friends on students’ aspirations was 

measured by examining whether students adjusted their academic ambitions in two school subjects 

to become more similar to the ambitions of their friends (average similarity).  This effect can be 
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connected to the adoption of social norms (Veenstra et al., 2013). The study in Chapter 6 aimed to 

assess the impact of friends on students’ preferences by examining how the preferences of students 

changed in relation to the average preferences of their friends (average alter effect). Average alter 

effects that may be connected to social contagion processes (Veenstra et al., 2013).  

Average similarity effects did not converge for the analysis in Chapter 6. For Chapter 5, 

average similarity effects were included because the analysis focused on the overall tendency of 

aligning academic ambitions with those of friends, rather than on the specific change to higher 

ambitions in response to friends' ambitions. It is important to note regarding all the abovementioned 

effects that behaviour dependent variables and covariates are centered in RSiena (for an example 

see, Appendix M).  

 

4.2.2.3.2.2. Effects for Behaviour Dynamics Associated with Covariates 

Individual-level covariates can affect changes in people’s behaviour. Those effects indicate whether 

a change in one’s covariate can be associated with behavioural changes. Further, the effect of 

actors’ position in the network (e.g., indegree, outdegree) on behaviour change can also be included 

(Ripley et al., 2021).  

It is also possible to model the effect of friends’ covariate value on behaviour change. The 

most widely applied configurations of those effects model whether alters’ covariate average, total, 

maximum, or minimum, contribute to changing individuals’ behaviour (Ripley et al., 2021). For 

instance, in the present dissertation alters’ average academic achievement (Chapters 5 and 6) and 

parental background (Chapters 6)  is included in the models.  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

4.2.3. Generalized Structural Equation Models 

As mentioned in the previous section, disentangling social selection and influence effects requires 

longitudinal social network data. Nonetheless, one aspiration measure of this dissertation is cross-

sectional: the most preferred secondary school track listed in students’ secondary school 

applications. Consequently, SAOM are not suitable for modelling the peer effects on those choices. 

There was an attempt to merge secondary school track preferences in eighth grade with previous 

preferences related to that choice into a behavioural outcome in SAOM, but those models did not 

converge.  

Therefore, the study analyses the development of secondary school track aspirations in 

previous years and the eighth-grade applications separately. The analysis of the former is done 

using SAOM in Chapter 6, while the analysis of the latter is done in Chapter 7 using Generalized 

Structural Equation Models (GSEMs). The analysis in Chapter 7 examines the relationship between 
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whether students’ prefer to attend a grammar school track, as indicated by their secondary school 

applications, and the preferences of their friends and classmates for the same track. 

SEMs are often presented using path diagrams. These diagrams illustrate the assumed 

relationships between variables, with paths representing these relationships. The path coefficients in 

the diagram can be interpreted as regression coefficients. Those paths can be either direct or 

indirect. Together, the models establish a system of regression equations.  The models can include 

both observed and latent variables. Observed variables are those that are measured and included in 

the dataset used for analysis, while latent variables are unobserved variables.  SEM models can 

include both endogenous and exogenous variables. Endogenous variables are the dependent 

variables in the model, meaning they have at least one path directed towards them from other 

variables in the model.  In contrast, exogenous variables are defined outside those equations 

(Gunzler et al., 2013). 

Unlike regular SEMs, Generalized Structural Equation Models (GSEMs) can deal with 

various types of outcomes, such as binary, ordered, or count responses. The outcome variable for 

the study in Chapter 7 is binary, therefore, GSEMs implemented in Stata are applied for the analysis 

(Huber, 2013). The main outcome variable measures the secondary school track choice listed as the 

first preference on students’ applications, more specifically, whether their first choice was education 

in grammar school track.  

SEM is commonly used in mediation analysis (Gunzler et al., 2013). Nonetheless, structural 

equation models may not be sufficient for accurately determining the unbiased effect of mediation. 

This is because there is often a covariance between the factors that influence the outcome and those 

that affect the mediator (Bullock and Ha, 2011).Therefore, the current analysis does not assert a 

mediation effect when the effect of a variable on an endogenous variable is measured by its effect 

on another endogenous variable.  Nevertheless, the models presented in this dissertation can 

demonstrate how a variable directly and indirectly influences an outcome.  

GSEMs have some shortcomings in estimating peer effects on students’ aspirations. GSEMs 

are unable to separate the effects of selection and influence.  Therefore, in this dissertation, the 

analysis in Chapter 7 controls for friendship selection based on students’ similar preferences in their 

top choice of applications. To do this, two types of friendship nominations are distinguished from 

each other. Stable friendships are friendships that existed during the semester of the applications 

and one year prior, and all friendships, which include all friendship ties at the time of the 

applications.  

Another problem with using GSEMs on social network data is that the observations are 

interdependent. This means that when one individual is the focal actor in one observation, they are 

also included as a peer in other individuals’ observations. Therefore, the standard errors are 
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clustered on the school class level considering the interdependence of observations within a 

network (school class).  

Nonetheless, analysing students’ secondary school track preferences using GSEMs can help 

gain insights into crucial aspects of peer relationships and educational outcomes.  Secondary school 

track preferences profoundly affect later educational attainment, and therefore, it is relevant to 

understand the extent to which they are associated with peers’ preferences. 

Moreover, the analysis in Chapter 7 provides a deeper understanding of how different types 

of peer relationships, such as friendship choice and the classroom context, are linked to students’ 

preferences when considered separately. The variables and model specifications of the empirical 

investigation are presented in Chapter 7.  
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5. Friends Can Help to Aim High: Peer Influence and Selection Effects on Academic 

Ambitions and Achievement  

 

 

5.1. Introduction 

Early adolescence is a crucial stage for the development of self-conceptions and academic 

motivations. Around the ages of 10 and 12, ability conceptions and future ambitions or goals 

become more coherent, and their impact on students’ motivation and academic achievement 

becomes more noticeable (Dweck 2002; Helwig 2001). Consequently, academic ambitions are 

highly significant during this stage of life, as they play a major role in determining effort, diligence, 

and academic performance. These factors are crucial in making early decisions about educational 

paths and have a lasting impact on career opportunities later in life (Chowdry, Crawford and 

Goodman 2011; Haller 1968; Gutman and Akerman 2008; Marjoribanks 2003).   

During early adolescence, friendships become more important than in earlier stages of life 

and friends can have an impact on a variety of behaviours and attitudes (Berndt 1992; Berndt and 

Savin-Williams 1993; Brechwald and Prinstein, 2011). Adolescents frequently modify their 

academic aspirations, motivation, and behaviour to align with the academic standards upheld by 

their peers (Coleman, 1988; Crosnoe, Cavanagh and Elder, 2003; Kruse and Kroneberg, 2020; 

Ryan, 2001; Wang et al., 2018; Wigfield and Eccles, 2020).   

Having ambitious friends can motivate adolescents to increase their own ambitions, while 

having friends with lower ambitions may pull back their aspirations and negatively impact their 

performance.  Nevertheless, comparing one’s academic achievements with those of friends can also 

influence the academic ambitions of adolescents by providing them with a standard for evaluation 

(Molloy, Gest and Rulison, 2011). 

Assessing the effect of social influence on academic ambitions is difficult because it might 

be concealed by concurrent social selection processes (Steglich, Snijders and Pearson 2010), as 

friendship ties might be selected along certain individual characteristics (Brown and Larson 2009; 

McPherson, Smith-Lovin and Cook 2001) that are closely related to academic ambitions. Hence, 

similar academic ambitions can be the cause as well as the outcome of friendship ties.  

Social selection processes typically occur based on noticeable and observable individual 

characteristics. Meanwhile, characteristics that cannot be directly observed are more likely to be 

influenced (de Klepper et al., 2010; van Duijn et al., 2003). Therefore, this study suggests that 

adolescents’ academic ambitions may be influenced by their friends within the classroom. 

Meanwhile, academic achievement which is a characteristic easily observable by classmates may 

contribute to the selection of friends. 
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The analysis aims to test whether friends can influence adolescents’ academic 

ambitions while also accounting for the effect of similar friendship selection based on similar 

academic ambitions and achievement. To achieve this, multilevel Stochastic Actor-Oriented Models 

are applied to model behaviour-network coevolution on longitudinal data. 

The present study aims to contribute to the existing research in the following way. Previous 

studies that applied SAOM for analysing friends’ influence on educational aspirations while taking 

the possible confounding effect of friendship selection into account (e.g., Kretschmer and Roth, 

2021; Lorenz et al., 2020; Mundt and Mundt, 2020) concentrated on secondary school students and 

their aspirations or expectations regarding the distant future (usually the targeted highest level of 

education).  

Academic achievement and ambitions in the last years of primary education are very 

important regarding the students’ secondary-level education and their future academic careers. Once 

students are assigned to stratified secondary school tracks, the track they are placed in has a strong 

association with their post-secondary school opportunities and ambitions (Schumann, 2009). 

Secondary school tracks vary based on students’ academic achievement and parental background 

(Shavit and Blossfeld, 1993). Consequently, the exposure to peers before tracking becomes 

especially important. 

Moreover, this study focuses on ambitions targeting a proximate outcome: academic 

achievement in two school subjects in the next semester. Ambitions regarding these outcomes may 

be easier for adolescents to understand and more within their control compared to long-term 

educational choices. Therefore, primary school students may be influenced by their peers when it 

comes to their academic ambitions, even though their parents typically have the final say in their 

formal educational decisions. 

 

5.2.  The present study 

The present study examines academic ambitions as desired outcomes, specifically the lowest 

outcome that an individual considers acceptable (Castellani, Di Giovinazzo, and Novarese, 2010). 

This concept incorporates various factors, including desires, preferences, choices, and calculations 

(Appadurai, 2004). Academic aspirations play a crucial role in students’ educational achievements 

by boosting their motivation (Abu-Hilal 2000; Trebbels, 2015).  

In addition, ambitions and achievements can mutually reinforce each other (Gutman and 

Akerman, 2008; Zhang et al., 2011). Low ambitions can create a negative cycle for talented 

students, leading to low achievement and even lower ambitions (Keller, Takács, and Elwert 2021). 

This can result in cumulative disadvantages, especially in educational systems where tracking 

heavily influences outcomes in later education levels and the labour market.  
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The beliefs and behaviours of significant others play a role in how individuals perceive 

academic challenges and their ability to handle them (Eccles, 2009; Taylor, 2004; Wigfield, Tonks 

and Klauda, 2009). They also influence how students value academic success and specific academic 

results (Archer, Hollingworth, and Mendick, 2010; Eccles, 2009; Gale and Parker, 2015; Wigfield, 

Tonks and Klauda, 2009).  

While parents play a role in shaping their children’s social identity and goals by providing 

them with resources to succeed academically (e.g., Bandura et al., 2001; Coleman, 1988; Sewell 

and Hauser, 1993), it can be argued that during early adolescence, peers, particularly friends, 

become influential socializing agents (Berndt and Savin-Williams 1993). These peers may impact 

the development of academic expectations, values, and ambitions.  

In the following, the study discusses how adolescents can adjust their own academic 

ambitions to their friends’ ambitions and achievements. The hypothesised model regarding the 

formation of adolescents’ academic ambitions is shown in Figure 5. 

Adolescents can directly convey academic expectations and values to one another (Wentzel 

et al., 2010). They can also reinforce or reject specific academic behaviours or attitudes (Brown and 

Larson, 2009; Wentzel and Muenks, 2016). Additionally, adolescents can serve as role models, 

providing behaviour that others can imitate, or they can help each other understand the patterns of 

behaviour and attitudes that are available (Brown and Larson, 2009).  

Students’ friends can influence their academic ambitions by impacting their attitudes and 

values towards education. For instance, classmates can share their perspectives on the significance 

of academic achievement in various subjects, or they can exhibit behaviours that either support or 

impede academic success, like studying for classes or actively participating in classes.  

There is extensive empirical evidence that friends can influence each other’s academic 

values, norms, or effort (Eccles 2009; Hamm et al., 2011;  Reindl, 2020; Reindl, Gniewosz and 

Dresel, 2020; Shin and Ryan, 2014; Wigfield and Eccles 2020), as well as adolescents’ overall 

attitude towards school, and the adoption of school-related norms, beliefs, and prosocial behaviour 

(Wentzel, Barry, and Caldwell, 2004). The transmission of such norms and values can particularly 

be observed in academic subjects like languages and mathematics, which may be intrinsic compared 

to the values of the more salient non-academic subjects like arts or physical education (Chow et al., 

2018).  

Because the values associated with academic tasks can affect individuals’ motivation to 

succeed, friends can influence the academic ambitions of adolescents by aligning with their friends’ 

academic values and norms (e.g., Wigfield and Eccles 2020). Friends can also play a crucial role in 

shaping adolescents’ academic motivation directly (Altermatt and Pomerantz, 2003; Molloy, Gest 

and Rulison, 2011; Nelson and DeBacker, 2008; Ryan, 2001).  
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Adjustment Hypothesis: Adolescents adjust their academic ambitions to their school 

friends’ academic ambitions. 

 

The adjustment of adolescents’ academic ambitions is influenced by how they perceive their 

abilities and their beliefs about success (Eccles and Wigfield, 2020). These perceptions are 

constantly shaped through comparisons made within themselves and with others who are relevant to 

them (Barron and Hulleman, 2015; Festinger, 1954; Mussweiler, 2009; Zell and Strickhouser, 

2020). Therefore, it is important to consider the academic achievement of friends when analysing 

the impact of their ambitions on students’ ambitions. 

Peers’ high academic achievement can influence the academic ambitions of adolescents in 

two ways. Firstly, it can have a negative contrast effect on their self-evaluation, causing them to 

lower their own ambitions. Alternatively, it can lead to positive assimilation, where adolescents 

align their academic achievement with those of their high-achieving peers, which can boost their 

ambitions. (Alwin and Otto, 1977; Huguet et al., 2009; Marsh, 1991; Rosenqvist, 2018).  

It is also possible for negative contrast and positive assimilation processes to coexist (Seaton 

et al., 2008) and the present study does not aim to directly disentangle these two processes. The 

achievement of friends may not have an impact on adolescents’ self-evaluations beyond the 

achievement of their classmates (Jansen, Boda, and Lorenz 2022). Friends’ ambitions may be 

affected by their academic achievement (Wan et al., 2021). Thus, the academic achievement of 

friends may indirectly affect adolescents’ academic ambitions by influencing the academic 

ambitions of those friends. 

Meanwhile, academic achievement, as an attribute that can be observed, may affect the 

selection of friends among classmates (de Klepper et al., 2010; van Duijn et al., 2003). Several 

previous studies have provided evidence that academic achievement influences the process of 

selecting friends (Flashman 2012; Gremmen et al., 2017; Lomi et al., 2011; Rambaran et al., 2017; 

Torlò and Lomi, 2017; Smirnov and Thurner, 2017).  

Some studies have shown that students are more likely to end friendships with friends whose 

academic performance differs from theirs, rather than trying to match their friends’ achievement 

(Flashman, 2012; Smirnov and Thurner, 2017). More specifically, Gremmen et al. (2017) 

emphasised the importance of academic achievement for choosing friends, particularly when 

forming friendships in new social circles. 

Selection Hypothesis: Academic achievement affects the creation and maintenance of friendship 

ties.  
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Figure 5: A hypothesized model predicting adolescents’ academic ambitions 

 

Notes. Own edition. 
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5.3. Data and Methods 

5.3.1. Data 

The analysis is based on data collected as part of the Competition and Negative Ties research 

project conducted by the ‘Lendület’ Research Center for Educational and Network Studies 

(RECENS) at the Hungarian Academy of Sciences (HAS) (e.g., Kisfalusi, Janky and Takács, 2019). 

The fourth, fifth, and sixth waves of the data were used for the present analysis collected during the 

spring semester of the 2014/2015 academic year (Nschools=34, Nclasses=53, Nstudents=1054), the 

2015/2016 academic year (Nschools=26, Nclasses=39, Nstudents=743), and the 2016/2017 academic year 

(Nschools=25, Nclasses=37, Nstudents=663), respectively. Students were enrolled in the sixth, seventh, 

and eighth grades of primary education in these waves. 

The reason for restricting the present analysis to the last three waves of data collection is 

related to the fact that these final years are critical in the development of academic aspirations and 

achievement; thus, they have a notable impact on school careers at the secondary level. Including 

earlier waves in the study would also lead to higher drop-out rates and a smaller number of 

networks available for longitudinal social network analysis.  

The study used a smaller subsample of the dataset. The steps involved in this process are 

described below. Between the fourth and fifth waves, the number of classes in the sample was 

intentionally reduced from 53 to 39. In addition, two more school classes dropped out of the study, 

bringing the final total to 37 classes in the sixth wave. Some minor changes also occurred due to a 

decrease in student turnout. The present investigation was restricted to the classes present in the 

study in all three waves (N = 37 classes).  

Furthermore, the investigation excluded classes with a participation rate of less than 75 per 

cent in any of the consecutive waves. Classes that had a composition change of more than 20 per 

cent between any of the measurement points were also excluded from the analysis. Two additional 

classes were excluded from the analysis because there were no changes in academic ambitions 

between any two waves. This decision was made because the applied models require that there be 

some change in academic ambitions for all groups and time periods. This latter criterion was 

applied differently for the two school subjects, resulting in 19 shared classes for both subjects 

(N=407 students).  

Participants included in the analysis do not differ significantly from participants in the 

excluded classes in terms of academic ambitions and academic achievement, except for 

achievement in Hungarian literature at the first measurement with a .2 difference in mean academic 

achievement between included and excluded participants (Appendix A). 

Additional tables and statistical models include data from 407 students in the 19 intersecting 

classes. However, not all students answered all questions during each measurement.  
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Table 9 displays the descriptive statistics of the friendship networks.  

 

Table 9: Friendship network descriptive statistics 

 
 

Density 
Average outdegrees (SD) Jaccard similarity 

index 

Network Size Time 1 Time 2 Time 3 Time 1 Time 2 Time 3 Time 1 to  

Time 2 

Time 2 to  

Time 3 

#1 31 .29 .34 .30 8.10 (6.79) 6.71 (6.19) 6.58 (6.79) .41 .50 

#2 31 .24 .31 .26 5.45 (4.03) 6.87 (4.67) 5.23 (4.17) .42 .40 

#3 19 .36 .44 .43 4.79 (4.12) 6.37 (4.67) 6.42 (5.25) .49 .56 

#4 17 .24 .3 .38 3.41 (2.69) 3.24 (3.25) 4.71 (3.85) .36 .44 

#5 19 .32 .36 .33 4.26 (3.87) 4.79 (3.79) 4.42 (2.81) .69 .61 

#6 26 .24 .33 .24 3.88 (3.14) 5.77 (4.19) 4.31 (3.31) .52 .48 

#7 18 .26 .28 .43 3.50 (3.05) 4.22 (3.23) 4.89 (4.21) .45 .37 

#8 17 .48 .46 .46 6.24 (4.34) 7.00 (5.07) 5.76 (5.15) .64 .62 

#9 21 .21 .14 .10 3.10 (5.22) 1.24 (1.51) 1.00 (1.14) .52 .53 

#10 27 .21 .24 .22 4.31 (4.60) 5.07 (4.93) 3.52 (3.43) .37 .31 

#11 18 .38 .42 .48 4.44 (4.40) 3.83 (3.78) 5.28 (5.32) .53 .56 

#12 18 .2 .22 .29 2.78 (2.71) 2.78 (2.84) 3.44 (3.45) .48 .34 

#13 18 .41 .41 .39 6.28 (5.32) 6.06 (5.21) 5.11 (3.43) .51 .41 

#14 22 .42 .41 .43 7.00 (4.72) 5.45 (5.03) 6.00 (6.63) .51 .39 

#15 23 .15 .19 .17 2.13 (2.28) 2.22 (2.30) 1.52 (1.86) .39 .52 

#16 24 .23 .22 .27 3.54 (4.46) 3.42 (2.65) 3.88 (4.25) .32 .56 

#17 17 .2 .18 .29 2.00 (2.09) 2.53 (1.81) 2.88 (3.12) .46 .35 

#18 22 .32 .25 .36 4.95 (3.82) 3.82 (4.01) 3.64 (3.46) .69 .53 

#19 19 .36 .38 .39 6.26 (4.17) 5.53 (2.91) 5.53 (3.63) .54 .53 

Notes. Total N = 407. Own calculations. 

 

5.3.2. Measures 

5.3.2.1.  Dependent Variables 

Academic ambitions. Assuming that academic motivation is related to specific subjects (Green, 

Martin, and Marsh, 2007), academic ambitions were measured separately for mathematics and 

Hungarian literature. Students were asked the following question to assess their satisfaction: ‘What 

grade would you be satisfied with in Hungarian literature/mathematics?’ The students could 

answer on a scale from 1 to 5, according to the Hungarian grading system, where 1 means 

‘Insufficient’ and 5 means ‘Excellent’. Because the percentage of the students who chose 1 or 2 was 

very low in both school subjects (ranging from 1.5 per cent to 3 per cent at each measurement), 

those answers were merged with 3, resulting in three ordered categories. 
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The distribution of academic ambitions on the original scale is shown in Table 10. 

Friendship. Friendship was represented using an adjacency matrix with binary values. The 

students could rate their classmates on a scale of 1 to 5. Those marked with the highest value (5, 

labelled as ‘a good friend of mine’) were coded as friends (1 = ‘friends’, 0 = ‘not friends’).  Ties 

might be either unilateral or reciprocated.  

While students may have friends and other peers outside of their school classes, early 

adolescents in Hungary primarily spend their days in school interacting with their classmates and 

being evaluated in comparison to them. Therefore, it can be argued that within-class friends 

comprise an important part of adolescent friendship relationships.  

 

Table 10: The distribution of academic ambitions  

 1 2 3 4 5 N 

 Academic ambitions (%)  

Hungarian 

literature 

      

T1 .52 1.56 13.25 32.99 51.69 353 

T2 - 1.91 12.81 37.06 48.23 340 

T3 - 1.67 16.39 37.50 44.44 332 

Mathematics       

T1 .52 2.08 18.18 36.10 43.12 353 

T2 .82 2.18 22.34 35.15 

 

39.51 340 

T3 - 3.33 28.33 33.06 35.28 331 

Notes. Own calculations. 

 

5.3.2.2.  Independent Variables 

Individuals make comparisons with their previous achievements within and across domains and 

those comparisons affect how they evaluate their future options (Wan et al., 2021). Therefore, the 

models take into account adolescents’ own academic achievement in Hungarian 

literature/mathematics, as well as their academic achievement in comparison to the other domain.  

Academic achievement. Academic achievement in mathematics and Hungarian literature 

was assessed based on self-reported grades using a 5-point scale from the previous mid-year review, 

which typically takes place at the end of January or early February. This assessment was conducted 

prior to measuring ambitions in the questionnaire (spring).  

Cross-domain comparison. Individuals often compare their achievements in different areas 

and tend to focus on and value domains in which they perform better (Möller et al., 2016).  

Therefore, a dichotomous variable was included to measure whether students’ achievement in one 

school subject was higher compared to the other (1 for ‘Yes’, 0 for ‘No’).  This means that for 

Hungarian literature ambitions, cross-domain comparison with mathematics achievement was 

included and vice versa. 
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Gender is an important attribute for the creation and maintenance of friendship ties and the 

development of academic ambitions. Adolescent friendships tend to be highly gender-segregated 

(e.g., Kretschmer et al. 2018). Additionally, there may be gender differences in ambitions related to 

various school subjects (Belinsky et al. 2020). Therefore, gender was included as a control variable 

for adjusting one’s ambitions and friendship selection. 

Since parents have a strong influence on students’ academic performance, their motivation, 

their beliefs about their abilities, and their aspirations (Bandura et al. 2001; Sewell and Hauser 

1993), students’ perceptions of their parents’ satisfaction with their overall academic achievement 

was included as a control variable in the models (Bandura et al. 2001; Sewell and Hauser 1993). 

Parental background can also have an impact on adolescents’ goals and ambitions (Boudon 1974; 

Breen and Goldthorpe 1997) as well as their academic achievement (e.g., Sirin 2005 for a review); 

therefore, a covariate for parents’ educational background is included. 

In Hungary, ethnicity, family socioeconomic status, and student ability are often 

interconnected due to the disadvantaged family background of Roma students, on average (Kertesi 

and Kézdi, 2012). Moreover, Roma students tend to have lower expectations for themselves in 

comparison to their non-Roma peers as a result of the internalization of labelling mechanisms 

(Szalai 2008). Therefore, self-reported ethnic identity was included as a control variable to account 

for its potential impact on adolescents’ academic ambitions. 

Descriptive statistics for both the dependent and independent variables can be found in 

Table 11. 
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Table 11: Descriptive statistics of the dependent and predictor variables 

Dependent 

variables 
     

Friendship Range  Time 1 Time 2 Time 3 

Average 

densities 

across 

networks 

(nnetwork s= 19) 

(SD) 

0 ‘None of the 

potential ties exist in 

the network’ 

 1’All of the potential 

ties exist in the 

network’ 

 .29 (.09) .31 (.10) .33 (.10) 

Mean of 

academic 

ambitions (SD) 

(missing cases) 

1 ‘Insufficient, 

sufficient, or 

satisfactory’ 

2 ‘Good’ 

3 ‘Excellent’ 

 

Mathematics 2.22 (.77) (54) 2.14 (.79) (67) 2.04 (.82) (76) 

Hungarian literature 2.36 (.73) (54) 2.34 (.72) (67) 2.26 (.75) (75) 

Predictor variables 

 

Range  

 Mean (SD) (missing cases) 

  Time 1 Time 2 Time 3 

Academic achievement in 

the previous mid-term 

review (changing 

covariate)  

1 ‘Insufficient’ 

5 ‘Excellent’ 

Mathematics 
3.32 (1.16) 

(57) 

3.19 (1.18) 

(71) 

3.21 (1.19) 

(79) 

Hungarian literature 
3.44 (1.12) 

(55) 

3.50 (1.08) 

(68) 

3.55 (1.03) 

(78) 

Cross-domain comparison 

(changing covariate)  

1 ‘Higher achievement in the school 

subject measured in the dependent 

variable’ 

0 ‘Higher achievement in the other 

school subject’ 

Mathematics 

dependent 

.23 (.42) 

(63) 

.14 (.35) 

(82) 
.11 (.32) (88) 

Hungarian literature 

dependent 
.29 (0.45) 

(63) 

.41 (0.49) 

(82) 

. 38 (0.49) 

(88) 

Parents’ perceived 

satisfaction with students’ 

academic achievement in 

general (changing 

covariate) 

1 ‘Not satisfied at all’ 

5 ‘Completely satisfied’ 

 

3.75 (.97) 

(60) 

3.66 (.95) 

(74) 

3.68 (1.0) 

(91) 

Parents’ highest level of 

education (constant 

covariate) 

0 ‘None of the parents completed 

tertiary education’ 

1 ‘At least one of the parents 

completed tertiary education’ 

 

.25 (.43) (0) 

Self-reported ethnic 

identity: being Roma 

(constant covariate) 

0 ‘Self-reported ethnic identity: 

Hungarian or other’ 

1 ‘Self-reported ethnic identity: 

Roma or Hungarian-Roma’ 

 

.38 (0.49) (17) 

 

Gender (constant 

covariate) 

1 ‘Female’, 0 ‘Male’  
.48 (.50) (0) 
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5.3.3. Analytical Strategy 

Stochastic Actor-Oriented Models (SAOM) were applied to analyse the coevolution of network ties 

and attributes in the longitudinal network data. SAOM estimate the interdependent effect of 

network processes and individual attributes on the evolution of two dependent variables, namely 

network ties and individual ‘behaviour’. This makes it possible to disentangle the effects of social 

selection and influence (Steglich et al. 2010). The term ‘behaviour’ is used in a broad sense here, 

referring to an individual attribute that is expected to change over time —in this case, the students’ 

academic ambitions.  

The study focuses on understanding the influence and selection effects on adolescents’ 

academic ambitions and their friendship networks. It does so by modelling the changes in these 

factors over time, taking into account the perspective of the students themselves who make 

decisions about their friendships and adjust their ambitions based on their network (school class) 

dynamics (Ripley et al., 2021).  

The data consists of multiple groups, each with its own network structure. To obtain global 

estimates for the combined sample, random coefficient multilevel Stochastic Actor-Oriented 

Models were applied. These models allow certain parameters to vary across groups, while assuming 

others to be consistent across all groups.  

The inferences were based on Bayesian estimation implemented in sienaBayes()  modelling 

the joint probability of the parameters and data ‘as a function of the conditional density of the data 

given the parameters, and the prior distribution of the parameters’ (Kaplan and Depaoli, 2013, p. 

410; Ripley et al. 2021). This way, the effects of the main variables of interest were modelled for 

the entire sample, taking into consideration the variations in network processes across different 

classes.  

The data and models meet the requirement of sienaBayes, which states that all groups must 

have the same number of time points and identical model specifications. Structural effects for 

network dynamics were let vary randomly across groups. Further, gender and ethnicity-related 

effects were assumed to be random for both parts of the model to cope with convergence issues, 

while all other parameters were set as fixed, assuming that they did not vary across groups (Ripley 

et al., 2021).  

Four independent sequences of the same model configuration were each run for 3,000 

iterations. Convergence was assessed using the rstan package (Stan Development Team, 2020). 

Convergence was determined by monitoring the 𝑅 ̂values across the iterations of chains for the 

parameters in the four models. The models converged when all the �̂� values were ≤1.05 for each 

parameter of interest and the estimated equivalent sample size under the independent sampling was 
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≥ 5-times the number of chains (in this case 20), as suggested by Gelman et al. (2014). All 

presented results met this requirement. 

 

5.3.4. Model Specification 

The model results represent the probabilities of changes in friendship ties and academic ambitions 

between two observations. These results should be interpreted as log odds ratios in logistic 

regression models. Regarding the dynamics of ambitions, the influence of friends on ambitions was 

modelled by the tendency of assimilating one’s academic ambitions towards friends’ average 

ambitions. Furthermore, the impact of friends’ average academic achievement on an individual’s 

propensity to increase, maintain, or decrease their academic ambitions was modelled alongside the 

effect of the individual’s previous academic achievement and the comparison of their achievements 

in mathematics and Hungarian literature. 

Regarding friendship dynamics, it is important to consider how similarities in academic 

ambitions and achievement impact the formation and maintenance of friendships among 

adolescents. Similarity in gender, ethnicity, and parents’ highest level of education were considered 

as potential confounding factors for the similarity of friends in academic ambitions or achievement.  

Alter effects, which examine whether individuals with higher ambitions or achievement are 

more likely to be nominated as friends, were included as control variables. Unfortunately, the 

models did not converge when including ego effects related to the same covariates. This issue could 

not be resolved by incorporating time variation, random variation of ego effects, or excluding nodes 

with high out-degree centrality compared to their network size (nominating more than half or two-

thirds of students in the class) from the data. Thus, while evaluating the selection hypothesis, it is 

important to note that ego effects were not controlled for.  

Structural effects were also included to model general tendencies for creating and 

maintaining friendship ties, regardless of individual characteristics such as reciprocity or popularity 

based on the number of incoming connections. All effects are listed in Table 12 and Table 13. 
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Table 12: Effects for friendship dynamics 

Effect name (RSiena effect name) Modelling the tendency of… 

Friendship dynamics  

Structural effects  

Outdegree (density) creating and maintaining friendship ties 

Reciprocity (recip) reciprocating friendship ties 

Transitive triplets (gwespFF) creating and maintaining friendship ties with friends of friends 

Indegree popularity – sqrt 

(inPopsqrt) 

creating and maintaining friendship ties with those actors who 

have more incoming ties 

Outdegree activity – sqrt 

(outPopsqrt) 

those actors with more outgoing ties creating and maintaining 

friendship ties 

Alters academic ambitions (altX) creating and maintaining friendship ties with those who have 

higher academic ambitions 

Similarity in academic ambitions (simX) creating and maintaining friendship ties with those with similar 

academic ambitions measured by the centered similarity scores 

between an actor and those whom that actor is tied to 

Alter’s academic achievement (altX) creating and maintaining friendship ties with those who have 

higher academic achievement 

Similarity in academic achievement (simX) creating and maintaining friendship ties with those with similar 

academic achievement measured by the centered similarity 

scores between an actor and those whom that actor is tied to  

Similarity in parental background (simX) creating and maintaining friendship ties with those with similar 

parental background measured by the centered similarity scores 

between an actor and the actors that actor is tied to 

Gender similarity (simX) creating and maintaining friendship ties based on gender 

similarity measured by the centered similarity scores between an 

actor and the actors that actor is tied to 

Ethnic similarity (simX) creating and maintaining friendship ties based on ethnic 

similarity measured by the centered similarity scores between an 

actor and the actors that actor is tied to 

Similarity in parental educational background (simX) creating and maintaining friendship ties based on similarity in 

parental educational background measured by the centered 

similarity scores between an actor and the actors that actor is tied 

to 

Notes. Own edition, based on Ripley et al. (2021) 
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Table 13: Effects for behaviour dynamics 

Effect name (RSiena effect name) Modelling the tendency of… 

Behaviour dynamics   

Linear (linear) educational ambitions changing (increasing or decreasing) over 

time 

Quadratic shape The effect of academic ambitions on itself 

Average similarity (avSim) students’ assimilating their academic ambitions to their friends’ 

average academic ambitions measured by the centered average 

similarity scores between an actor and the actors that actor is tied 

to 

Alters (friendship) average academic achievement (avXAlt)  Cross-behaviour influence: the tendency of adolescents to change 

their ambitions in response to friends’ academic achievement 

Ego’s academic achievement (effFrom) students’ academic achievement adapting (increasing or 

decreasing) their academic ambitions 

Cross-domain comparison (effFrom) students’ academic achievement compared to the other school 

subject adapting (increasing or decreasing) their academic 

ambitions 

Parents’ expectations (effFrom) parents’ expectations adapting (increasing or decreasing) their 

academic ambitions 

Having at least one parent with a tertiary educational level 

(effFrom) 

Students with at least one parent who has tertiary education level 

adapting (increasing or decreasing) their academic ambitions 

Being a girl (effFrom) girls adapting (increasing or decreasing) their academic 

ambitions 

Being Roma (effFrom) Roma students adapting (increasing or decreasing) their 

academic ambitions 

Notes. Own edition, based on Ripley et al. (2021) 
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5.4. Results 

5.4.1. Descriptive Results 

Table 14 demonstrates a strong correlation between current ambitions and previous ambitions, as 

most students did not alter their ambitions between two measurements. However, a considerable 

percentage of students (30 and 32 per cent in Hungarian literature, 28 and 29 per cent in 

mathematics during the first and second periods, respectively) changed their ambitions over time, 

typically shifting by one category. There was a clear association between academic achievement 

and academic ambitions at all measurements (Table 15). On average, students were found to have a 

stronger similarity with their friends in terms of their academic ambitions and academic 

achievements compared to their other classmates, as shown in Table 16. 

  



93 
 

Table 14: Academic ambitions by previous ambitions (proportions). 

 Hungarian literature Mathematics 

 Ambitions 

 
Decreased 

by 1/2  
Maintained  

Increased 

by 1/2  
N 

Decreased 

by 1/2  
Maintained  

Increased 

by 1/2  
N 

 From T1 to T2 by T1 ambitions 

3 or 

below 
- .66 .32 /.02 44 - .75 .20/.05 65 

4 .15 .61 .24 108 .22 .60 .18 111 

5 .22/.02 .76 - 155 .19/.05 .76 - 131 

 From T2 to T3 by T2 ambitions 

3 or 

below 
- .66 .32 /.02 41 - .83 .13/.04 71 

4 .21 .59 .20 116 .30 .59 .11 110 

5 .21/.03 .76 - 152 .20/.04 .76 - 127 

Notes. Own calculations. 

Table 15: Spearman Rank correlation between students’ academic achievement and ambitions 

  Mathematics N Hungarian literature N 

 Time 1 .71 350 .65 352 

 Time 2 .77 336 .70 339 

 Time 3 .76 327 .69 328 

Notes. Own calculations. 
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Table 16: Average dyadic similarities by academic ambitions and academic achievement among 

school class friends and non-friend school classmates 

  Academic ambitions Academic achievement 

  Mathematics Hungarian literature Mathematics Hungarian literature 

Time 1 

Friends  

(Ndyads=1903) 
.70 

.72 
.78 .78 

Non-friends  

(Ndyads=4811) 
.64 

.64 
.74 .74 

Time 2 

Friends  

(Ndyads=1919) 
.70 .72 .83 .83 

Non-friends 

(Ndyads=4315) 
.61 .64 .77 .78 

Time 3 

Friends  

(Ndyads=1816) 
.66 .70 .84 .86 

Non-friends  

(Ndyads=3927) 
.62 .64 .81 .83 

Notes. Own calculations. Average dyadic similarities range between 0 and 1 and are the mean of dyadic similarities 

computed for each dyad. Dyadic similarity measures the absolute difference between ego’s (sender of a tie) and alter’s 

(receiver of a tie) attributes, divided by the range of values and subtracted from 1 (Ripley et al., 2021). 

 

5.4.2. Random Coefficient Multilevel Siena model Results for Social Influence 

Table 18 and Table 19 report the posterior means, posterior standard deviations, and posterior p-

values of the final models. The tables are divided into two parts, but both the results of social 

selection and social influence belong to the same model for school subjects. Table 17 displays 

social influence effects by various levels of academic ambitions. The results are reported for the 19 

classes that were suitable for analysing both Hungarian literature and mathematics ambitions.   

P-values close to 1 indicate a high probability that the parameter is positive, based on the 

data, model specification, and priors. Conversely, p-values close to 0 suggest a high probability that 

the parameter can be interpreted as negative, based on the same factors.  Posterior parameters with 

p-values ranging between either .975 and 1.00 or .00 and .025 are marked in bold, indicating 

sufficient evidence to accept that the effects are positive or negative, respectively.  Nevertheless, 

incorporating these thresholds aligns with the frequentist approach, meaning that results that 

slightly deviate from these thresholds are still taken into consideration.  

The general tendency to adjust academic ambitions was somewhat different for the two 

school subjects. In general, students tended to lower their ambitions in mathematics, as indicated by 

the negative linear shape effect (θ =-.31, SD=.11, p =.00). Nevertheless, the adjustment of ambitions 

in Hungarian literature seemed to be self-correcting, as shown by the negative coefficient of the 

quadratic shape effect (θ =-.33, SD=.17, p =.03). This means that for decreasing ambitions in 

Hungarian literature, the push toward lower ambitions became smaller (Ripley et al., 2021).  
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With regards to academic ambitions, the overall results support the Adjustment Hypothesis 

for both school subjects (Table 18). However, the p-value for mathematics falls slightly outside the 

accepted threshold. The positive coefficient of the average similarity effects (θHungarian = 1.40, 

SDHungarian = -.71, pHungarian  = .98, θMathematics =1.26, SDMathematics =.70, pMathematics =.97) show that 

students aligned their academic ambitions with those of their friends. This suggests social influence 

on academic ambitions among friends, as the models separated the influence of friends from the 

tendency to form ties based on similar academic ambitions.  

Nevertheless, the influence tables reveal different tendencies for the two school subjects 

behind the observed average similarity effects (Table 17). The graphs generated from the influence 

tables display the relative desirability of adopting different levels of common academic ambitions 

among friends.  With a tendency towards similarity, it is assumed that the maximum value in each 

row is the diagonal (Ripley et al., 2021). Thus, influence tables and graphs can show whether the 

tendency of students to adopt their friends’ academic ambitions varies by their friends’ common 

ambitions.  

In this case, the graph based on the influence table for Hungarian literature shows that the 

inclination towards similarity was more associated with the appeal of friends who had moderately 

high (4) or high ambitions (5), rather that of friends with low ambitions (3 or below).  Thus, social 

influence on Hungarian literature ambitions was related to the shift towards more favourable 

academic values. Meanwhile, in the field of mathematics, a different trend became apparent. The 

inclination to become like one’s friends was more strongly associated with having friends who had 

either low ambitions (3 or below) or moderately high ambitions (4), rather than friends with high 

ambitions (5). Thus, if their friends have low ambitions in mathematics, it can negatively impact 

students’ ambitions too. 
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Table 17: Influence tables for the two school subjects 

School subject  

Hungarian 

literature 

 

Mathematics 

 

Notes. Own edition based on the influence tables.  



97 
 

Comparison with the academic performance of friends did not appear to have an impact on 

whether students adjusted their academic ambitions. This is indicated by the high uncertainty of the 

coefficients for friends’ average academic achievement in both Hungarian literature (θHungarian = -

.01, SDHungarian = .25, pHungarian = .50) and mathematics (θMathematics =.01, SDMathematics =.24, pMathematics 

= .50).  

Regarding the control effects for the adjustment of academic ambitions, the higher the 

grades the students received, the more likely they were to raise their ambitions upwards in both 

school subjects (θHungarian = .53, SDHungarian = .14, pHungarian > .99, θMathematics =.52, SDMathematics =.14, 

pMathematics > .99). Making comparisons across different domains did not appear to have an impact on 

students’ academic aspirations in mathematics (θMathematics =.10, SDMathematics =.23, pMathematics =.68). 

Nevertheless, there was some weak evidence suggesting an effect on their aspirations in Hungarian 

literature (θHungarian = .44, SDHungarian = .26, pHungarian =.96). Thus, achieving higher grades in 

Hungarian literature than in mathematics appeared to somewhat increase students’ ambitions in 

Hungarian literature.  

Girls seemed to aspire higher than boys, but only in Hungarian literature (θHungarian = .64, 

SDHungarian =.20, pHungarian > .99, θMathematics =.21, SDMathematics =.19, pMathematics  = .86). This 

phenomenon can be explained by the impact of gender socialization on achievement motivation 

(Meece and Agger, 2018). Additionally, research has shown that girls in Hungary typically 

demonstrate more advanced reading skills compared to boys (Belinsky et al., 2020).  

 

5.4.3. Random Coefficient Multilevel Siena Model Results for Social Selection 

Students with high ambitions were not more likely to receive friendship nominations than those 

with lower ambitions, in either of the subjects and ambitions did not affect friendship selection. The 

results showed a difference between the two school subjects when it came to the tendency to create 

and maintain friendships in relation to academic achievement (Table 19).  

The Selection Hypothesis is supported only for Hungarian literature, not for mathematics. In 

the case of Hungarian literature, similarity in academic achievement had a positive effect on 

creating or maintaining friendship ties (θHungarian = .19, SDHungarian =.09, pHungarian = .98), but not in 

mathematics (θMathematics =.10, SDMathematics =.10, pMathematics =.83). The students were more inclined to 

become and/or maintain friendships with other students who had similar academic achievement in 

Hungarian literature. This remained true even when taking into account similarities in ambitions, 

gender, parental educational background, or ethnic background. Results from the preliminary stage 

of the analysis suggest (Model 2 in Appendix B and Appendix C) that without the similarity effects 

for academic achievement, academic ambitions played a role in friendship selection. This implies 

that that friendship selection based on these two attributes may not be independent from each other. 
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The selection tables based on the final models indicate that  friendship selection based on 

similar achievement in Hungarian literature was related to the fact that those who had moderately 

high or high achievement preferred befriending students who also had similarly high achievement 

(Appendix E). Although the p-values for the similarity effects for academic achievement and 

ambitions in mathematics fall outside the accepted thresholds, the selection tables suggest similar 

processes (Appendix D and Appendix E). 

Regarding the structural and control effects on friendship dynamics, students showed a 

greater inclination to form and maintain friendships with peers of the same gender, rather than with 

those of the opposite gender. Additionally, they preferred friends who belonged to the same ethnic 

group when it came to the distinction between Roma and non-Roma ethnicity. Concerning the 

structural effects, the results were substantially the same regarding academic ambitions in both 

subjects. The negative coefficient of the outdegree effects show that the students were selective in 

their friendship choices. The positive reciprocity effects indicate that the students were inclined to 

reciprocate incoming friendship ties, while the positive transitivity effect suggested a tendency 

toward triadic closure.  
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Table 18: Random coefficient multilevel Siena model results part 1 (social influence) 

Behaviour (ambitions) 

dynamics 

 Hungarian literature Mathematics  

θ  SD 

Credible 

p-value θ  SD 

Credible 

p-value 
Varying across 

classes from to from to 

Linear shape -.03 .12 -.26 .20 .42 -.31 .11 -.52 -.11 .00 No 

Quadratic shape -.33 .17 -.68 .01 .03 -.16 .16 -.48 .14 .14 No 

Social influence            

Average similarity to friends’ 

ambitions 
1.40 .71 .01 2.85 .98 1.26 .70 -.07 2.68 .97 No 

Friends’ average academic 

achievement 
-.01 .25 -.52 .48 .50 .01 .24 -.47 .50 .50 No 

Individual-level covariates            

Academic achievement .53 .14 .27 .80 1.00 .52 .14 .24 .80 1.00 No 

Cross-domain comparison .44 .26 -.06 .94 .96 .10 .23 -.35 .54 .68 No 

Parents’ expectations .12 .12 -.11 .37 .83 .10 .13 -.15 .35 .79 No 

Being a girl .64 .20 .27 1.05 1.00 .21 .19 -.16 .59 .86 Yes 

At least one parent has a 

tertiary educational level 
.31 .27 -.21 .84 .88 .16 .24 -.31 .63 .75 No 

Being Roma -.12 .21 -.54 .29 .28 -.27 .20 -.67 .13 .10 Yes 

Notes. Results from sienaBayes. θ = posterior means, SD = posterior standard deviation, p-value =one-sided posterior p-

values testing whether the parameter is positive or negative. Values close to 1 indicate that the parameter is positive; 

values close 0 indicate that the parameter is negative. 
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Table 19: Random coefficient multilevel Siena model results part 2 (social selection) 

Network 

(friendship) 

dynamics 

Hungarian literature Mathematics  

θ SD 

Credible 

p-value θ  SD 

Credible 

p-value 

Varying 

across 

classes 
from to from to 

Structural effects            

Outdegree -2.55 -.20 -2.94 -2.15 .00 -2.49 .20 -2.89 -2.11 .00 Yes 

Reciprocity 2.24 -.17 1.90 2.59 1.00 2.20 .18 1.86 2.58 1.00 Yes 

Transitive 

triplets 
1.91 -.12 1.69 2.14 1.00 1.92 .13 1.66 2.18 1.00 Yes 

Transitive 

reciprocated 

triplets 

-1.09 -.13 -1.34 -.84 .00 -1.07 .14 -1.35 -.82 .00 Yes 

Indegree 

popularity – 

sqrt 

-.32 -.07 -.46 -.17 .00 -.32 .08 -.47 -.17 .00 Yes 

Outdegree 

activity – sqrt 
.05 -.04 -.04 .14 .88 .04 .05 -.05 .13 .81 Yes 

Alters academic 

ambitions 
.01 -.05 -.08 .10 .62 .02 .05 -.07 .11 .66 No 

Similarity in 

academic 

ambitions 

.00 -.09 -.18 .19 .51 .06 .09 -.12 .25 .74 No 

Alters academic 

achievement 
.05 -.03 .00 .10 .96 .03 .05 -.02 .09 .89 No 

Similarity in 

academic 

achievement 

.19 -.09 .01 .37 .98 .10 .10 -.10 .29 .83 No 

Gender 

similarity 
.45 -.06 .33 .56 1.00 .45 .06 .33 .57 1.00 Yes 

Similarity in 

parental 

background 

-.03 -.04 -.11 .05 .21 -.03 .04 -.11 .05 .25 No 

Similarity in 

ethnic 

background 

.18 -.09 .01 .35 .98 .19 .09 .01 .36 .98 Yes 

Notes. Results from sienaBayes. θ = posterior means, SD = posterior standard deviation, p-value =one-sided posterior p-

values testing whether the parameter is positive or negative. Values close to 1 indicate that the parameter is positive; 

values close 0 indicate that the parameter is negative. 
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5.5. Discussion  

This study explored the potential influence of friends on the academic ambitions of adolescents in 

two school subjects. Longitudinal multilevel social network analysis was applied to examine peer 

effects on the development of adolescents’ academic ambitions. Expanding on the discussion 

presented in previous studies, this study targeted the immediate ambitions that students have in 

primary education. Additionally, it separated social selection processes from social influence.  

The results were consistent with previous studies that showed how friends can influence 

students by transmitting academic norms, values, and motivation (e.g., Hamm et al., 2011; Reindl, 

2020; Shin and Ryan, 2014). The findings indicated that adolescents aligned their ambitions in 

Hungarian literature with those of their friends. For mathematics, the results pointed in the same 

direction, although the p-values were slightly outside the accepted threshold. These results also 

confirmed previous research indicating that less observable attributes or intrinsic values are likely to 

be influenced by others (Chow et al., 2018; de Klepper et al., 2010; van Duijn et al., 2003).  

The current study found that adolescents’ academic ambitions were impacted by the 

ambitions of their friends. This influence was observed even when taking into account individual 

characteristics, the academic achievement of their friends, and the initial selection of friends based 

on similar academic ambitions. It is important to note, however, that friends’ influence on students’ 

academic ambitions seemed to be domain-specific. In Hungarian literature, the high ambitions of 

friends appeared to be more appealing than their low ambitions.  Meanwhile, in mathematics, the 

low ambitions of friends seemed to contribute to trapping students in low ambitions.  

The diverging tendencies beyond social influence effects for the two school subjects may be 

related to the unique position of mathematics compared to other school subjects. Previous research 

has indicated that when it comes to academic achievement in mathematics, it is often perceived as 

being more reliant on innate ability rather than being something that can be improved through 

effort, as is the case with reading and writing (Gunderson et al., 2017). Additionally, mathematics 

achievement is found to be more closely associated with individual interest compared to other 

subjects (Jansen, Lüdtke and Schroeders 2016). Perceiving mathematics achievement as being 

determined by innate ability, friends who have low ambitions in mathematics may reinforce each 

other’s beliefs that mathematics is not something they can succeed in. As a result, they may 

discourage each other from striving for higher achievement in mathematics.  

Friends did not seem to exert additional influence on students’ academic ambitions via their 

academic achievement. This result is consistent with a previous longitudinal study which suggested 

that the academic achievement of friends may not have a negative impact on students’ self-

evaluations beyond the effect of the broader peer context (Jansen, Boda, and Lorenz 2022). 
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The investigation clearly revealed that different school subjects have varying effects on 

friendship selection. The similarity in academic achievement in Hungarian literature seemed to 

contribute to the selection of friends among Hungarian adolescents in the sample. This partly 

supports previous findings which suggest that academic achievement, as an important attribute, can 

signal other relevant characteristics to peers, forming the basis of friendship ties (Lomi et al., 2011; 

Torlò and Lomi, 2017).  The study found that, as hypothesised, academic achievement in Hungarian 

literature impacted the choice of friends.  Contrary to the hypothesis, when it comes to mathematics, 

the similarity in academic achievement did not contribute to the selection of friendships.  

Based on the results, academic success in Hungarian literature seemed to be an important 

characteristic that could establish friendships. This may be due to the connection between students’ 

attitudes towards reading and their reading abilities.  Engagement or motivation in reading can be 

social and, therefore, manifested through the sharing of book experiences with others (Wigfield, 

1997).  Students who enjoy reading tend to have better reading achievement and comprehension 

(Kush, Watkins and Brookhart, 2005; Cheema, 2018). Therefore, classmates may observe 

similarities in their academic achievement in Hungarian literature. These similarities may be 

attributed to behaviours related to leisure reading or positive attitudes toward reading. In turn, such 

similarities can contribute to the formation, maintenance, and dissolution of friendship ties.  

Furthermore, students’ attitudes towards reading and their reading achievement can be 

influenced by their family background (Rogiers, Van Keer and Mercie, 2020). This means that 

students similar language style or shared cultural references signal their similar socioeconomic 

backgrounds, which can serve as a basis for selecting friends. Nonetheless, social selection results 

should be treated with some caution because of the exclusion of ego effects. 

The generalizability of the results may be limited due to the initial sampling procedure, 

which resulted in an overrepresentation of less advantaged schools in the sample.  Nevertheless, 

presenting evidence for peer effects in such a context highlights the importance of social relations 

networks in reducing social inequalities. Future studies that replicate the investigation in different 

contexts and utilise alternative data sources could potentially address this limitation.  

Despite these limitations, the study has made several significant contributions to 

understanding the impact of social influence on educational outcomes.  To the best of my 

knowledge, this study was the first to offer a comprehensive analysis that disentangles the effect of 

social influence from selection on similarity in academic ambitions measured as aspired school 

grades accounting for the possible confounding effect of academic achievement. The analysis found 

evidence for social influence among primary school students before they are subject to ability 

tracking at the secondary level. Finally, the results emphasise that academic motivation is a domain-

specific construct (Green, Martin and Marsh, 2007; Jansen, Lüdtke and Schroeders, 2016), as well 
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as that both friendship selection and influence mechanisms related to academic values are domain-

specific (Chow et al., 2018), and therefore, should be studied accordingly. 
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6. PEER INFLUENCE AND EDUCATIONAL PREFERENCES: DIRECT 

INFLUENCE OR ACCESS TO FRIENDS’ EDUCATIONAL RESOURCES? 

 

 

6.1. Introduction 

Students’ educational preferences, aspirations, and expectations have consistently been linked to 

educational attainment (Chowdry, Crawford, and Goodman, 2011; Haller, 1968; Homel and Ryan, 

2014; Gutman and Akerman, 2008; Marjoribanks, 2003). While parents can influence the education 

their children prefer or set as a goal for themselves (e.g., Boudon, 1974; Breen and Goldthorpe, 

1997; Portes et al., 2010; Sewell and Hauser, 1993), a growing body of research, based on The 

Wisconsin Longitudinal Study (Sewell and Hauser, 1972, 1993), also acknowledges the significance 

of peers in shaping educational preferences, goals, or expectations (e.g., e.g., Kretschmer and Roth, 

2021; Raabe and Wölfer, 2019; Rosenqvist 2018).  

The impact of peers, particularly close friends, on educational outcomes may be stronger 

during adolescence compared to earlier life stages (Berndt 1992; Berndt and Savin-Williams, 1993; 

Brown and Larson, 2009; Giordano 2003).  Previous research has indicated a positive relationship 

between the educational aspirations, expectations, or preferences of friends or members of a 

friendship group among adolescents (Carolan, 2018; Hallinan and Williams, 1990; Kiuru et al., 

2007; Mora and Oreopoulos, 2011; Roth, 2017; Sewell and Hauser, 1972; Zimmermann, 2018).   

Importantly, however, the positive association between friends’ educational preferences, 

expectations, or aspirations can stem from two processes: friendship selection and influence (Brown 

and Larson, 2009; McPherson, Smith-Lovin, and Cook, 2001; Mouw, 2006). Research attempting 

to distinguish between these two processes related to similar educational aspirations, expectations, 

or preferences has only received attention in recent years (Kretschmer and Roth, 2021; Lorenz et 

al., 2020; Mundt and Mundt, 2020).  

Those investigations were conducted among secondary school students, after tracking into 

stratified trajectories, and focused on the highest educational level expected by students. Some of 

these studies pointed out that peer influence plays a role in shaping educational expectations in 

general (Kretschmer and Roth, 2021), while others only found evidence for social influence in 

schools with diverse educational tracks (Lorenz et al., 2020) or suggested that social selection may 

be more important than social influence with regard to friends’ similar expectations (Mundt and 

Mundt, 2020).  

The purpose of this study is to investigate direct and indirect peer influence mechanisms and 

their impact on the educational preferences of adolescents. Friends may have an indirect effect on 

adolescents’ educational preferences through their parental background or academic achievement. 
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The study examines how friends can influence students in Hungarian primary schools before they 

enter secondary school tracks. This is important because Hungarian secondary school tracks are 

highly stratified by adolescents’ academic achievement and family background (Shavit and 

Blossfeld, 1993). 

 Consequently, the type of educational track itself may reduce and limit the influence that 

friends have on adolescents’ future aspirations and expectations (Buchmann and Dalton, 2002; 

Lorenz et al., 2020; Raabe and Wölfer, 2019).  Therefore, unlike previous studies in this field, this 

study focuses on the secondary school track preferences of primary school students. Peer effects on 

the educational preferences of primary school students have mainly focused on the school cohort 

and not friends (e.g., Jonsson and Mood, 2008; Rosenqvist, 2018; Smith, 2023; Zwier et al., 2023). 

The analysis utilises multilevel social network models to accurately measure the impact of friends’ 

influence on educational preferences, taking into consideration the effect of friendship selection 

(Mouw, 2006).   

Hence, taken together, this article advances the field in multiple ways. First, the study 

examines multiple mechanisms of peer influence simultaneously while accounting for the selection 

of friendships based on similar attributes. The analysis examines how the preferences of friends’ 

impact students’ educational preferences while also taking into account the indirect effect of 

friends’ parental background and academic achievement. Second, the study investigates peer 

influence mechanisms in a primary school setting before students are distributed to socio-

economically and academically more homogeneous secondary school tracks. 

 

6.2. The Present Study 

Secondary school choice and the process of applying to secondary schools are important milestones 

in the educational journey of Hungarian adolescents.  The preferences for secondary school 

education often develop over a long period of time, and many secondary schools consider a 

student’s academic performance in upper primary grades when admitting students.  

 Prior to the secondary school application process in eighth grade, students have the 

opportunity to discuss and consider their options (GVI, 2020a; Ikonen et al., 2018) or demonstrate 

their preferences through observable behaviours driven by their preferences, such as studying 

diligently, actively participating in classes, or the opposite.  Students can also share relevant 

information with each other regarding the application process, the secondary school tracks, or 

specific schools. Subsequently, adolescent peers may influence each other’s secondary school track 

preferences preceding the application period through a number of mechanisms. 

First, it is common for adolescents to conform to the norms and values shared by their peers 

(Brown and Larson, 2009; Kelley, 1952; Merton, 1968a). This phenomenon is also observed in the 
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academic field (Coleman, 1988; Crosnoe, Cavanagh and Elder, 2003; Kruse and Kroneberg, 2020; 

Ryan, 2001).  For example, friends have the ability to establish or strengthen academic values, 

norms, or behaviours (Abrams and Hogg, 1990; Brown et al., 2008; Brown and Larson, 2009; 

Ryan, 2001) that either encourage or discourage specific academic paths.  It is also possible that 

friends create circumstances that facilitate certain behaviours (Brown et al., 2008), like inviting 

others to school open days before applications are made. Therefore, it can be anticipated that 

adolescents will adjust their secondary school track preferences in reaction to their friends’ 

preferences. 

H1 -  Adjustment hypothesis: Adolescents adjust their educational preferences to 

their school friends’ preferences.  

 

Second, parents’ resources can be advantageous both to their children and to their children’s 

peers (Carolan and Lardier, 2018; Cherng, Calarco and Kao, 2013; Coleman, 1988; Crosnoe, 2004; 

Crosnoe, Cavanagh and Elder, 2003). Students can be exposed to the information, academic norms, 

and values that are shared by their friends’ families. For example, some parents may be more 

knowledgeable about the admission requirements at various schools and may have a better 

comprehension of the education that different schools and programs provide. Parents with tertiary-

level education are usually more invested in their children’s educational issues and tend to prefer 

the most academic-oriented secondary school track (grammar school track) for their children (GVI, 

2020a). Having friends whose parents have higher education level can give students access to the 

educational resources of their friends’ parents.  Therefore, it can be expected that adolescents will 

adjust their secondary school track preferences in response to their friends’ parental backgrounds. 

H2a - Instrumental resource hypothesis: Adolescents adjust their educational 

preferences to the more academically-oriented option when their friends’ parents have 

tertiary-level education.  

 

Having friends whose parents are highly educated can be especially beneficial for students 

from less privileged families (Burgess and Umaña-Aponte, 2011; Smith, 2023; Sokatch, 2006; 

Wohn et al., 2013).  

H2b - Instrumental resource hypothesis: If adolescents do not have parents with a 

tertiary-level education, they are more likely to choose academically-focused educational 

paths when they have peers who have at least one parent with a tertiary-level qualification. 

 

Third, friends’ academic achievement can affect students’ self-evaluations, and thus, 

educational preferences through negative contrast or positive assimilation (e.g., Seaton et al., 2008). 
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Nevertheless, friends’ academic achievement may not affect how adolescents evaluate their abilities 

and prospects beyond the effect of the broader peer context (Jansen, Boda and Lorenz 2022). 

Students’ educational preferences may be indirectly affected by the academic achievement of their 

friends as academic achievement may shape the educational choices of their friends. Therefore, this 

study also controls for  the academic achievement of friends. 

Aside from the various ways peers can influence each other’s educational preferences, it is 

important to note, however, that friendship ties are endogenously selected based on similarity along 

relevant dimensions (Brown and Larson, 2009; McPherson, Smith-Lovin and Cook, 2001). 

Therefore, in order to accurately determine the impact of influence on the similarity of friends’ 

educational preferences, it is necessary to separate these mechanisms (Brown and Larson, 2009; 

Steglich, Snijders and Pearson, 2010; Ryan, 2001; Veenstra and Dijkstra, 2012).  

As indicated above, communication with peers about educational preferences and  salient 

indicators of academic norms can influence students’ educational preferences. Nevertheless, 

communication and salient indicators of school-related engagement can also contribute to the 

development of friendship relations (Wang et al., 2018). The grammar school track, which is the 

most academic-oriented among other tracks, stands out in this regard. It typically has the most 

demanding admission criteria (Oktatási Hivatal, 2021), which necessitates more thorough 

preparation and research. Consequently, friendship selection within a school class may be based on 

the secondary school track preferences of adolescents. 

H3 -  Selection Hypothesis: Educational preferences contribute to friendship 

selection.   

 

6.3.  Methods 

6.3.1. Data 

The present analysis is based on the second, fourth, and fifth waves of data gathered within the 

framework of the MTA ‘Lendület’ RECENS research project ‘Competition and Negative Ties’ 

(e.g., Kisfalusi, 2018a) during the spring semesters of the academic years 2013/2014 (Nschools=35, 

Nclasses=58, Nstudents=1131), 2014/2015 (Nschools=34, Nclasses=53, Nstudents=1054) and, 2015/2016 

(Nschools=26, Nclasses=39, Nstudents=743), when students were enrolled in the fifth, sixth and seventh 

grades of primary school. 

Questions about students’ secondary school track preferences were asked from the first 

wave to the fifth wave.  At the time of wave six (eighth grade), students were required to apply for 

secondary education. In the sixth wave, the question was replaced with information from 

administrative records regarding students’ applications to secondary schools.  Therefore, the formal 
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secondary school applications made by students in eighth grade were not included in the present 

analysis. Instead, they are discussed in a separate empirical chapter (Chapter 7).  

The midterm and final school grades are not independent of each other. Academic 

achievement in wave one directly affects academic achievement in wave two, and the same applies 

to wave three and wave four. This is because the midterm grade is included in the final grade.  Yet, 

there is no such direct relationship between academic achievement in wave two, wave four and 

wave five. Including only data from spring semesters allows for a consistent condition to model the 

impact of academic achievement on preferences throughout all periods.  

Before collecting data, the research group provided parents and students with written 

information about the research project. Obtaining consent from both students and parents was a 

necessary requirement for students to participate. Consent was obtained from the majority of 

students in the sample for all three waves (94 per cent, 95 per cent, and 97 per cent respectively), 

resulting in an overall participation rate of 92 per cent, 90 per cent, and 89 per cent respectively.  

Questionnaires were collected during regular school classes using tablets in the presence of trained 

research assistants. Students were assured that their responses would be kept confidential and would 

be anonymised after the data collection process.  

An excessive number of missing responses can lead to unstable and biased estimations in 

social network analysis (Huisman and Steglich, 2008). Therefore, school classes that had a 

participation rate lower than 75 per cent in any waves or a composition change larger than 20 per 

cent in any period were excluded from the analysis.  School classes that did not have any changes in 

educational preferences were also excluded from the study. This left a total of 21 groups (school 

classes) for the analysis  (Table 20).  

As the excluded classes were smaller on average, this meant that 65.4% of potential students 

(N=493) were included in the analysis. Further descriptive statistics are reported for them. The 

Jaccard indices indicate the percentage of stable connections over time, and they were at least .30 in 

all groups.  This suggests that while there weren’t many changes in the friendship nominations, the 

networks did undergo some modifications, making them suitable for longitudinal network analysis 

(Ripley et al., 2021).   
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Table 20: Friendship network descriptive statistics 

 

 

Density Jaccard similarity index Composition change (%) 

Network Size Time 1 Time 2 Time 3 From time 1 to 

time 2 

From time 2 to 

time 3 

From time 1 to 

time 2 

From time 2 to 

time 3 

#1 19 .36 .43 .33 .60 .39 3% 12% 

#2 31 .27 .29 .30 .41 .50 2% 3% 

#3 33 .19 .24 .26 .42 .40 7% 11% 

#4 32 .25 .29 .21 .54 .50 3% 7% 

#5 22 .34 .36 .43 .49 .56 14% 3% 

#6 17 .21 .24 .38 .36 .44 0% 3% 

#7 19 .29 .32 .33 .69 .61 0% 12% 

#8 27 .29 .24 .24 .52 .48 5% 14% 

#9 28 .31 .32 .42 .47 .60 8% 10% 

#10 19 .25 .33 .29 .34 .59 15% 10% 

#11 21 .22 .26 .43 .45 .37 11% 6% 

#12 31 .25 .30 .31 .51 .54 3% 7% 

#13 19 .53 .38 .48 .48 .34 6% 6% 

#14 19 .26 .20 .29 .51 .41 5% 0% 

#15 24 .25 .42 .43 .51 .39 9% 5% 

#16 19 .32 .49 .55 .67 .27 12% 12% 

#17 26 .20 .23 .27 .32 .56 9% 7% 

#18 18 .27 .20 .29 .46 .35 3% 10% 

#19 21 .33 .40 .44 .72 .64 9% 11% 

#20 27 .30 .25 .44 .59 0.49 8% 12% 

#21 21 .39 .36 .39 .54 0.53 11% 3% 

Notes. Own calculations. Network sizes equal the number of students enrolled in a specific school class at least at one 

of the measurements. Class compositions and sizes were still susceptible to change between waves. Total N=493 

 

6.3.2. Measures 

6.3.2.1.  Dependent Variables 

Educational preferences. Students were asked the following question: ‘In which kind of secondary 

school would you like to continue your studies after primary school?’ They could answer with the 

following categories: Grammar school (academic track)/Vocational secondary school (mixed 

track)/Vocational school (vocational track)/Not sure yet/I do not want to continue my studies. The 

grammar school track stands out from other tracks because it has a higher bar for admission 

(Oktatási Hivatal, 2021), higher aspirations for further education, and a student body that comes 

from more advantaged socio-economic backgrounds (Schumann 2009).  
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Because of the ‘Not sure yet’ category, the data cannot be treated as an ordinal outcome. 

The study primarily focused on examining whether students expressed a preference for the grammar 

school track. This preference was measured as a binary variable, where 1 indicated ‘grammar 

school track preferences’ and 0 indicated ‘not grammar school track preferences’.  As 

supplementary analysis, the vocational and vocational secondary category was also dichotomized 

and treated as a binary outcome in separate models. The models with the binary outcome for the 

vocational track did not converge, therefore the vocational secondary track preferences were 

considered in the supplementary analysis. Convergence criteria, model specification, and the 

interpretation of the results for multilevel random coefficient Siena analysis are introduced in detail 

in the following sections. 

Friendship. Students were given a list of their classmates’ names and asked to rate them on a 

scale of one to five. The highest value (5) was labelled as ‘a good friend of mine’ and these peers 

were considered friends in the present analysis. An adjacency matrix was created to represent the 

friendship nominations among students. The matrix contains binary values to indicate whether there 

is a friendship between two students.  Although students can have meaningful social connections 

with peers outside of their school classes, the friendships and interactions they have with their 

classmates during school hours are typically a crucial aspect of their peer relations. This is because 

early adolescents spend the majority of their days in school, where they interact with their 

classmates and are often evaluated in comparison to them. 

Descriptive statistics on the educational preferences, parental background, and academic 

achievement of participants included in the study and students in the sample from non-included 

school classes can be found in Appendix F. There was a significant difference between the 

preferences and parental background of students in the included and excluded classes at the last 

measurement. Nonetheless, the SAOM model the adjustment of the behaviour dependent variable 

(in this case, secondary school preferences with a focus on the grammar school track). There was no 

significant difference between the school classes that were included and those that were excluded in 

terms of students changing their preferences to or from the grammar school track between two data 

collection waves (Appendix G).  

Furthermore, the grammar school preferences of students in the included classes  in 2016 

were more similar to the share of Hungarian students who preferred grammar school track 

education in their applications in the following year (2017), than in the excluded classes 

(Applications in administrative data in 2017: 39.89 per cent, Preferences in included classes: 32.88 

per cent, Preferences in the excluded classes: 24.38 per cent) (Oktatási Hivatal, 2021). 
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6.3.2.2.  Independent Variables 

Academic achievement. Academic achievement is very influential on educational preferences and 

attainment (e.g., Breen and Goldthorpe, 1997; Sewell, Haller, and Portes, 1969; Sewell, Haller, and 

Ohlendorf, 1970). Academic achievement was measured by calculating the average of students’ 

self-reported grades in Hungarian literature and mathematics from the midterm report that came 

before each measurement of secondary school preferences.  This average can have values on a scale 

of 1 to 5, with 1 being ‘Insufficient’ and 5 being ‘Excellent’. 

Parental background. Students’ parental background can affect educational aspirations, 

preferences, or choices (e.g., Boudon 1974; Breen and Goldthorpe 1997). Parents who have a 

higher level of education can also positively impact the educational outcomes of their children’s 

peers (Carolan and Lardier, 2018; Cherng, Calarco and Kao, 2013; Coleman, 1988; Crosnoe, 2004; 

Crosnoe, Cavanagh and Elder, 2003).   

Their (foster) mother’s and (foster) father’s highest level of education was asked from 

students in waves four, five, and six. Based on Erikson’s (1984) dominance criterion, the higher 

educational level among the parents was used. Supposing that students become more aware of their 

parents’ educational background as they grow older and are more likely to provide an accurate 

answer to that question, the most recent data available was used as a constant covariate throughout 

the analysis.   

It can be argued that even if students’ parents completed some education between wave two 

and wave six, they could already benefit from the resources that a higher-educated parent could 

offer while their parents were in the process of obtaining that degree.  For a more comprehensive 

analysis, alternative models were considered in the preliminary stage. These models examined the 

educational level of the parent of the same gender, instead of using the dominance criterion  

(Appendix K and Appendix L). 

Parental background: tertiary. A dichotomized measure of parental background that 

indicates whether at least one of the parents had tertiary-level education (1=‘at least one of the 

parents completed college, university, or Ph.D. education’, 0=‘none of the parents completed 

college, university, or Ph.D. education’).  

Parental background: secondary. A dichotomized measure of parental background is used 

to determine whether at least one of the parents has completed secondary education with a 

secondary school leaving exam, but neither of them has obtained tertiary-level education (1=‘at 

least one of the parents completed secondary education, but none of them obtained tertiary-level 

education’, 0=‘none of the parents completed secondary. education’). 

Gender. Students’ gender can affect their educational preferences and ambitions; some 

studies indicated that adolescent girls tended to aspire higher than boys (e.g., Raabe and Wölfer, 
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2019), while other results pointed in the opposite direction (e.g., Roth, 2017). Gender similarity 

may also play a role in the selection of friendships (e.g., Mercken et al., 2009; Kretschmer et al., 

2018; Poulin and Pedersen, 2007). Therefore, the gender of the students was included in the models 

as a binary variable, comparing females to males.  

Being Roma. Students’ self-reported ethnic identity was considered in the analysis. This is 

important because Roma students may have lower expectations for themselves compared to their 

non-Roma peers, likely due to the internalization of institutional labelling mechanisms (Szalai, 

2008).  Those students whose self-reported identity was Roma or both Roma and Hungarian were 

considered Roma in the analysis. 

The descriptive statistics of the behaviour dependent and the predictor variables can be 

found in Table 21. 
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Table 21: Descriptive statistics of the behaviour dependent and predictor variables 

 
Range  

Mean (SD) (missing N) 

 Time 1 Time 2 Time 3 

Secondary school track preferences: 

grammar school 

0 ‘Not’, 

1 ‘Yes’ 

.27 (.44) 

(78) 

.25 (.44) 

(84) 

.33 (.47) 

(128) 

Secondary school track preferences: 

vocational secondary 

0 ‘Not’, 

1 ‘Yes’ 

.25 (.46) 

(78) 

.25 (.46) 

(84) 

.27 (.48) 

(128) 

Mean of academic achievement in 

Hungarian literature and 

Mathematics according to the last 

midterm review (changing covariate) 

1 ‘Insufficient’, 

5 ‘Excellent’ 

3.63 

(1.00) 
(77) 

3.58 

(0.96) 
(84) 

3.56 

(.90) 
(124) 

Parents’ highest level of education 

(constant covariate) 
    

Tertiary 

0 ‘None of the parents completed 

tertiary education’, 

1 ‘At least one of the parents completed 

tertiary education’ 

 .28 (.45) (0) 

Secondary 

0 ‘None of the parents completed 

secondary education’, 

1 ‘At least one of the parents completed 

secondary, but non on them completed 

tertiary education’ 

 
.22 

(0.41) 
(0) 

Same-gender parent’s highest 

level of education: tertiary 

(constant covariate) 

0 ‘Same-gender parent did not complete 

tertiary education’, 

1 ‘Same-gender parent completed 

tertiary education’ 

 .22 (.42) (0) 

Self-reported ethnic identity: being 

Roma (changing covariate) 

0 ‘Self-reported ethnic identity: 

Hungarian or other’, 

1 ‘Self-reported ethnic identity: Roma 

or Hungarian-Roma’ 

.33 (.47) 

(81) 

.34 (.48) 

(85) 

.35 (.48) 

(124) 

Gender (constant covariate) 
1 ‘Female’,  

0 ‘Male’ 
.48 (.50) (0) 

Notes. Own calculations. Total subsample of 21 school classes, N=493. 

 

6.3.3. Analytical Strategy and Model Specification 

The present analysis models the co-evolution of adolescents’ friendship ties and educational 

preferences on longitudinal social network data by applying the random coefficient multilevel 

implementation of Stochastic Actor-Oriented Models (SAOM) (Koskinen and Snijders, 2022) as 

introduced in Chapter 4.2.2. SAOM can disentangle the effect of social selection (individuals 

selecting friends based on similarity) and influence (people becoming similar to their friends). 

SAOM estimate the interdependent effects of network processes and individual attributes on the 
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evolution of a network (here, friendships) and individual behaviour (here, secondary school track 

preferences).  

SAOM results are derived for the probabilities of changes in friendship ties and educational 

preferences between two observations and should be interpreted as log odds ratios in logistic 

regression models. Regarding behaviour dynamics, it is tested whether adolescents tended to adjust 

their preferences toward their friends’ average preferences. Friends’ indirect, cross-behavioural 

influence on preferences was considered by modelling adolescents’ tendency to change their 

preferences in response to their friends’ parental background and academic achievement.  

The convergence of the models was evaluated by running four independent sequences of the 

same model configuration each consisting of 3,000 main iterations. The models were compared 

with the rstan package (Stan Development Team, 2020) based on monitoring the �̂�-values (the ratio 

of within and between chain variance) on the array of iterations by chains and by parameters of the 

four models. Models were considered to have converged if all �̂� values were ≤1.1 for each 

parameter of interest and the estimated equivalent sample size under independent sampling were ≥ 

5 times the number of chains (in this case 20), as suggested by Gelman et al. (2014). All results 

shown in the present paper met this requirement and even the more rigid criteria of �̂� values for 

parameters of interest being ≤1.05. 

SAOM offer multiple configurations for modelling the influence of one’s network on the 

adjustment of their behaviour. It can be assumed that the more common a behaviour is among 

adolescents’ friends, the more noticeable and therefore influential it is for them (Manzo, 2013). 

Therefore, friends’ influence was modelled by using the average alter effect. 

Yet, it is also possible that having a single friend with highly educated parents is enough to 

provide access to sufficient resources to change one’s preferences (Lin, 2001). Therefore, additional 

analysis was conducted in the preliminary stage to model an alternative specification with 

maximum alternative effects  (for details see Appendix M, -, Appendix O). 

In the behavioural part of the model, individual characteristics were controlled for that may 

affect the adjustment of adolescents’ educational preferences. These include academic achievement, 

parental educational background, gender, and self-reported ethnicity (being Roma or not). Models 1 

and 2 focus on the differences between having at least one tertiary-educated parent compared to 

students without any tertiary-educated parent. Models 3 and 4 differentiate between students whose 

parents have obtained tertiary education and those whose parents have secondary education, as 

compared to students whose parents have education levels below that.   

The models also took into account whether specific attributes of the students affected 

friendship selection.  The egoXaltX effect for educational preferences examined whether the 

similarity in grammar school preferences among adolescents affected the formation and 



115 
 

maintenance of their friendships. The possible confounding effect of similarity in academic 

achievement and parental background was also accounted for with egoXaltX effects. The egoXaltX 

effects match the avAlt and avXAlt specifications in the behaviour dynamics part of the model for 

the same attributes. 

Alter effects (whether those with certain preferences or higher achievement were more 

likely to be nominated as friends) were included as a control variable. Ego effects (modelling 

whether those with certain aspirations or higher achievement were more likely to nominate others as 

friends) were excluded as the models did not converge with their inclusion.  

The issue of convergence for egoX effects remained unresolved even when the maximum 

number of outgoing ties was limited. For example, by excluding outgoing ties from actors who 

nominated more than half or two-thirds of the class. Additionally, allowing for time-variation of ego 

effects in the models did not solve the convergence problem for the egoX effect either. Excluding 

ego effects from the models could bias similarity (egoXaltX) effects.  

In addition to the effects related to individual attributes, it was important to consider the 

endogenous structural effects on the formation of students’ friendship networks.  The complete 

model specification is presented in Table 22 and Table 23. Similarity effects based on self-reported 

ethnicity were not included in the final models because they violated convergence criteria. Self-

reported ethnicity was omitted from the behaviour part of the Models 3 and 4 models because the 

parameters for ethnicity did not converge. 
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Table 22: Effects for friendship dynamics 

Effect name (RSiena effect name) Modelling the tendency of… 

Friendship dynamics  

Structural effects  

Outdegree (density) creating and maintaining friendship ties 

Reciprocity (recip) creating and maintaining reciprocated friendship ties 

Transitive triplets (gwespFF) creating and maintaining friendship ties with friends of friends 

Interaction between 

reciprocity and transitive 

triplets 

creating and maintaining friendship ties with friends of 

reciprocated friends 

Indegree popularity – sqrt 

(inPopsqrt) 

creating and maintaining friendship ties with those actors who 

have more/fewer incoming ties 

Outdegree activity – sqrt 

(outActsqrt) 

creating and maintaining friendship ties with those actors who 

have more/fewer outgoing ties 

Alters’ preferences (altX) creating and maintaining friendship ties with those who prefer 

the grammar school track/vocational secondary school track 

Similarity in preferences (egoXaltX) creating and maintaining friendship ties with those with similar 

preferences measured by the product of an actor’s preferences 

(whether an actor prefers the grammar school track/vocational 

secondary school track) and the sum of the actors’ preferences 

(how many of them prefer the grammar school track/vocational 

secondary school track) whom that actor is tied to 

Alter’s academic achievement (altX) creating and maintaining friendship ties with those who have 

higher academic achievement 

Similarity in academic achievement (egoXaltX) creating and maintaining friendship ties with those with similar 

academic achievement measured by the product of an actor’s 

academic achievement and the sum of the actors’ academic 

achievement whom that actor is tied to 

Alters’ parental background (altX) creating and maintaining friendship ties with those who have at 

least one parent with tertiary education 

(To be continued on the next page) 
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(Continued from the previous page) 

Similarity in parental background (egoXaltX) creating and maintaining friendship ties with those with similar 

parental background measured by the product of an actor’s 

parental background (whether an actor has at least one parent 

with tertiary/secondary education) and the sum of the actors’ 

parental background (how many of them have at least one parent 

with tertiary/secondary education) whom that actor is tied to 

Cross-attribute similarity: interaction between ego’s grammar 

school preferences and alter’s academic achievement 

creating and maintaining friendship ties with those with high 

academic achievement if ego’s preference is the grammar school 

track measured by the product of an actor’s outdegree weighted 

by their grammar school preferences (whether their most 

preferred secondary school track is the grammar school) and the 

sum of the actors’ academic achievement whom that actor is tied 

to 

Cross-attribute similarity: interaction between ego’s grammar 

school preferences and alter’s parental background 

creating and maintaining friendship ties with those with 

advantaged parental background if ego’s preference is the 

grammar school track measured by the product of an actor’s 

outdegree weighted by their grammar school preferences 

(whether their most preferred secondary school track is the 

grammar school) and the sum of the actors’ tertiary parental 

education level whom that actor is tied to 

Gender similarity creating and maintaining friendship ties based on gender 

similarity measured by the centered similarity scores between an 

actor and those to whom that actor is tied to 

For binary variables equals sameX but is centered. 

Notes. Own edition, based on Ripley et al. (2021) 
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Table 23: Effects for behaviour dynamics 

Effect name (RSiena effect name) Modelling the tendency of…(example for grammar school track preferences) 

Behaviour dynamics   

Linear (linear) educational preferences changing (to or from grammar school track/vocational 

secondary school track) over time 

Average alter (friendship) (avAlt)  students assimilating their preferences to their friends’ average preferences  

Alters’ (friendship) average academic 

achievement (avXAlt)  

the tendency of adolescents to change their preferences in response to their 

friends’ average academic achievement (Cross-behaviour influence) 

Ego’s academic achievement (effFrom) students with higher academic achievement changing to or from grammar school 

track/vocational secondary school track preferences  

Parental background (effFrom)  

Tertiary students with at least one parent with tertiary-level education changing to or from 

grammar school track preferences compared to those without parents with 

tertiary-level education 

Secondary students with at least one parent with secondary- but not tertiary-level education 

changing to or from grammar school track preferences compared to those without 

parents with secondary-level education 

Alters’ (friendship) average parental 

background (avXAlt)  

the tendency of adolescents to change their preferences in response to friends’ 

average parental background (Cross-behaviour influence) 

Being a girl (effFrom) gender differences in changing to or from grammar school track preferences 

Being Roma (effFrom) ethnic differences in changing to or from grammar school track preferences  

Interaction between alters’ average parental 

background and Ego’s parental background 

students changing their preferences to or from grammar school track preferences 

in response to their friends’ parental background if they have at least one parent 

with tertiary -level education 

Notes. Own edition, based on Ripley et al. (2021) 
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6.4.  Results 

6.4.1. Descriptive Results 

Table 24 shows the change in the preferences of students’ for the two periods by the adjustment of 

students’ preferences. Most students did not change their preferences regarding the grammar school 

track between observations, yet a considerable proportion of the students changed their preferences 

over time. There was somewhat less change regarding preferences for the grammar school track in 

the second period compared to the first period. Nevertheless, there was a considerable shift from 

uncertain preferences to any other preferences in the second period. This indicates that students’ 

preferences solidified as the secondary school applications approached.  

As indicated by the average dyadic similarity scores between friends, which ranged from 0 

(lowest) to 1 (highest), it was evident that they shared similar educational preferences, academic 

achievement, and parental background (Table 25). Dyadic similarities were measured by calculating 

the absolute value of the differences between adolescents and their friends and this value was then 

divided by the difference between the highest and lowest values in the data. The result was 

subtracted from one (Ripley et al., 2021).  The procedure was repeated for all friendship pairs and 

the average of those similarity measures was computed. The similarity within friendship pairs in 

terms of educational preferences appeared to be unequal among different subgroups.  The clustering 

of students with grammar school track preferences in friendship networks was more pronounced 

than for students with other preferences (Appendix H). 
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Table 24: The adjustment of students’ educational preferences  

  From T1 to T2 From T2 to T3 

  
Classes included in 

SAOM 

Classes included in 

SAOM 
  N % N % 

Change of grammar 

school track 

preferences 

Change to another option 49 13.2 30 9.01 

Other preferences at both 225 60.8 192 57.66 

Keeping preferences 46 12.4 60 18.02 

Change to grammar school track 50 13.5 51 15.32 

Change of vocational 

secondary school track 

preferences 

Change to another option 59 15.95 42 12.61 

Other preferences at both 202 54.59 171 51.35 

Keeping preferences 55 14.86 55 16.52 

Change to vocational secondary 

school track 
54 14.59 65 19.52 

Change of vocational 

school track 

preferences 

Change to another option 11 3.40 11 3.68 

Other preferences at both 297 91.67 263 87.96 

Keeping preferences 3 0.93 8 2.68 

Change to vocational school track 11 4.01 17 5.69 

Change of uncertain 

track preferences 

Change to another option 58 15.68 75 22.52 

Other preferences at both 173 46.76 185 55.56 

Keeping preferences 56 15.14 25 7.51 

Change to uncertain preferences 83 22.43 48 14.41 

Notes. Own calculations. 
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Table 25: Average dyadic similarities by educational preferences, academic achievement, and 

parental background among school class friends 

 Preference 

for 

grammar 

school 

track  

Preference 

for 

vocational 

secondary 

school 

track 

Uncertain 

track 

preferences 

Average 

academic 

achievement  

Parental 

background 

(At least one 

parent with 

tertiary-level 

education) 

Parental 

background 

(At least one 

parent with 

secondary-

level, but not 

tertiary-level 

education) 

Friends (N dyads)       

T1 (N=2454) .58 .59 .51 .78 .66 .67 

T2 (N=2424) .64 .60 .54 .79 .67 .67 

T3 (N=2228) .64 .58 .68 .78 .66 .64 

Classmates (N 

dyads) 
      

T1 (N=6450) .62 .60 .53 .75 .64 .68 

T2 (N=5572) .63 .58 .54 .76 .63 .67 

T3 (N=4698) .62 .57 .69 .73 .64 .67 

Notes. Own calculations. Average dyadic similarities range between 0 and 1 and are the mean of dyadic similarities 

computed for each dyad. Dyadic similarity measures the absolute difference between ego’s (sender of a tie) and alter’s 

(receiver of a tie) attributes, divided by the range of values and subtracted from 1 (Ripley et al., 2021). 

 

6.4.2. Random Coefficient Multilevel Siena Model Results  

Table 27 to Table 30 report posterior means, posterior standard deviations, and posterior Bayesian 

p-values from the models. P-values close to 1 indicate a high probability of the parameter being 

positive given the data, model specification, and priors. In contrast, p-values that are close to 0 

indicate a high probability that the parameter is negative, considering the data, model specification, 

and priors. 

Table 27 and Table 28 contain results on social selection and social influence regarding 

preferences for grammar school track.  The first model only includes social selection and influence 

effects of grammar school track preferences while the second model considers friends’ parental 

background and academic achievement. The second model also includes cross-attribute similarity 

effects to account for whether the selection of friends based on similar preferences is driven by 

students with grammar school track preferences seeking out friendships with high achievers or 

individuals whose parents have a high education level. The second model also adds social selection 

and influence effects of academic achievement and parental background. Table 29 and Table 30 

examine the preferences for grammar and vocational secondary schools in separate models. These 

tables differentiate between parents with tertiary-level education and those with secondary-level 

education.  
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In this paper, p-values of p < .025 for coefficients with negative sign, and p-values of p > 

.975 for coefficients with positive sign were accepted. These values were considered as evidence 

that the parameters were negative or positive, respectively and are marked as bold in the table. 

Applying these thresholds aligns with the frequentist approach, so they should only serve as 

guidelines.  

The results showed varied support for the influence of friends on adolescents’ educational 

preferences. Students did not change their preferences to align with their friends’ grammar school 

track preferences (H1: Adjustment hypothesis, Table 28, θ = -1.65, 𝑆𝐷 = 1.07, p = .05). Although 

the p-values fall outside the range to find the results trustworthy, the negative sign of the 

coefficients indicates a tendency for dissimilarity. This is supported by the negative coefficient of 

the average alter effect in the model that examines vocational secondary school track preferences 

(Table 30, θ = -3.41, 𝑆𝐷 = 1.40, p < .001).  

Dissecting the influence effects by educational preferences (Table 26) showed that grammar 

school track preferences were less attractive for students in response to their friends’ preferences for 

the grammar school track. Meanwhile, students tended to adjust their preferences to the grammar 

school track in response to their friends having different preferences. Overall, the inclination to 

deviate from the grammar school track in response to friends’ preferences for the grammar school 

track was more noticeable. Similar associations could be observed with regard to preferences for the 

vocational secondary school track. 
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Table 26: Friends’ effect on educational preferences by the various preferences 

Model 2: grammar school track 

preferences 

 

Notes.  Own  edition based on the influence tables 
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Tanle 26 continued 

Model 3: grammar school track 

preferences 

 

Notes.  Own  edition based on the influence tables 
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Table 26 continued 

Model 4: vocational secondary 

school track preferences 

 

Notes.  Own  edition based on the influence tables 

  



126 
 

There was evidence supporting the idea that the educational background of friends’ parents 

had a positive impact on adolescents’ preferences for the grammar school track, in line with the 

Instrumental resource hypothesis (H2a).  This effect was observed specifically when comparing 

friends with parents who have a tertiary-level education to friends with parents from other 

educational backgrounds (Table 28, Model 2: θ = 1.40, 𝑆𝐷 = .71, p = .98). 

When friends’ parents with tertiary- and secondary-level education were distinguished from 

other categories, there was no convincing evidence for this effect (Table 30,  𝜃𝑡𝑒𝑟𝑡𝑖𝑎𝑟𝑦 =

1.20, 𝑆𝐷𝑡𝑒𝑟𝑡𝑖𝑎𝑟𝑦 = .82, 𝑝𝑡𝑒𝑟𝑡𝑖𝑎𝑟𝑦 = .93; 𝜃𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 = −.80, 𝑆𝐷𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 = 1.02, 𝑝𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 =

.21). Nevertheless, even when measuring friends’ parental background with multiple categories, the 

sign of the coefficients still showed the expected relationship. Specifically, students were more 

likely to prefer the grammar school track in response to their friends’ parents’ tertiary-level 

education. On the contrary, students were more likely to prefer the vocational secondary school 

track in response to their friends’ parents’ secondary-level education. 

Overall, the results indicated that when it comes to adjusting preferences to the grammar 

school track, the parental background of friends only had a convincing effect when comparing 

friends’ parents with tertiary education level to those with any other education level. The impact of 

friends’ parental background can be seen as influence, as the model controls for the tendency to 

form or maintain ties based on similarities in parental background.  

Students’ own parental background seemed to be meaningful regarding the adjustment of 

students’ grammar school preferences without friends’ parental background in the model (Table 28, 

𝜃𝑀𝑜𝑑𝑒𝑙1= .67, SD = .30, p = .99). Nonetheless, when friends’ parental background was included, 

there was no significant relationship between students’ own parental background and their 

preference for the grammar school track (𝜃𝑀𝑜𝑑𝑒𝑙2= .63, SD = .35, p = .96).  

Regarding the lack of impact of students’ own parental background and the positive impact 

of their friends’ parental background on adolescents’ adjustment to grammar school track 

preferences, it is important to emphasise that the SAOM focus on how educational preferences 

adjust over time, rather than just their current state. Therefore, it is possible that students’ parental 

background did not impact their decision to change their preference for the grammar school track 

between two data collection waves. However, this does not necessarily mean that parental 

background did not influence students’ initial preferences for the grammar school track.  

The study found that the influence of friends’ parental backgrounds on students’ grammar 

school track preferences did not vary by the students’ own parental backgrounds (Instrumental 

resource hypothesis H2b). This means that students, regardless of whether their parents have a 

tertiary-level education or not, were equally influenced by having friends whose parents have a 
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tertiary-level education (Table 28, Model 2). Friends’ average achievement did not have a direct 

effect on students’ educational preferences in any of the models. 
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Table 27: Random coefficient multilevel Siena model results part 1.1 (social selection) 

Network (friendship) dynamics 

Model 1 (Grammar school track) 
Model 2 (Grammar school 

track) 
Varying 

across 

classes 
𝜃 (SD) 

Credible 

p-value 
𝜃 

(SD) 

Credible 
p-

value 
from to from to 

Structural effects          

Outdegree 

-2.41 

(.19) -2.79 -2.03 <.01 
-2.39 

(.19) 
-2.76 -2.01 <.01 Yes 

Reciprocity 
1.91 

(.14) 
1.63 2.21 >.99 

1.96 

(.15) 
1.68 2.26 >.99 Yes 

Transitive triplets 
1.83 

(.10) 
1.63 2.04 >.99 

1.85 

(.11) 
1.64 2.08 >.99 Yes 

Transitive reciprocated triplets 
-.80 

(.11) 
-1.02 -.58 <.01 

-.83 

(.11) 
-1.05 -.62 <.01 Yes 

Indegree popularity – sqrt 
-.25 

(.07) 
-.39 -.12 <.01 

-.28 

(.07) 
-.42 -.15 <.01 Yes 

Outdegree activity – sqrt 
.01 

(.04) 
-.07 .09 .58 

.01 

(.04) 
-.07 .09 .59 Yes 

Alters’ grammar school preferences 
-.09 

(.06) 
-.21 .02 .06 

-.13 

(.06) 
-.25 -.01 .02 No 

Similarity in grammar school preferences 

(egoXaltX) (H3: Selection hypothesis) 

.49 

(.15) 
.20 .80 >.99 

.48 

(.16) 
.19 .80 >.99 No 

Alter’s academic achievement     
.04 

(.02) 
.002 .08 .98 No 

Similarity in academic achievement 

(egoXaltX) 
    

-.01 

(.02) 
-.04 .03 .29 No 

Alter`s parental background     
.05 

(.04) 
-.03 .12 .87 No 

Similarity in parental background 

(egoXaltX) 
    

-.11 

(.07) 
-.25 .03 .06 No 

Interaction between ego’s grammar school 

track preferences and alter’s academic 

achievement 

    
.03 

(.07) 
-0.11 .16 .67 No 

Interaction between ego’s grammar school 

track preferences and alter’s parental 

background 

    
.06 

(.11) 
-.16 .28 .70 No 

Gender similarity 
.39 

(.06) 
.28 .50 >.99 

.40 

(.06) 
.28 .52 >.99 Yes 

Notes. Results from sienaBayes. θ = posterior means, SD = posterior standard deviation, p-value =one-sided posterior p-

values testing whether the parameter is positive or negative. Values close to 1 indicate that the parameter is positive; 

values close 0 indicate that the parameter is negative.  
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Table 28: Random coefficient multilevel Siena model results part 1.2 (social influence) 
 

Behaviour (preferences) 

dynamics 

Model1 (grammar school track 

preferences) 

Model2 (grammar school track 

preferences) 
Varying 

across 

classes 
𝜃 (SD) 

Credible 

p-value 𝜃 (SD) 

Credible 

p-value 
from to from to 

Linear shape 
-0.46 

(0.14) 
-0.73 -0.19 <.01 

-0.46 

(0.15) 
-0.79 -0.18 <.01 No 

Friends’ average 

grammar school track 

preferences (H1: 

Adjustment hypothesis) 

-1.43 

(1.00) 
-3.56 0.38 0.06 

-1.65 

(1.07) 
-3.88 0.36 0.05 No 

Friends’ average 

academic achievement  
    

0.03 

(0.38) 
-0.71 0.77 0.52 No 

Friends’ average 

parental background 

(H2a: Instrumental 

resource hypothesis) 

    
1.40 

(0.71) 
0.14 2.82 0.98 No 

Friends’ average 

parental background x 

student’s parental 

background (H2b: 

Instrumental resource 

hypothesis) 

    
-0.12 

(1.20) 
-2.49 2.29 0.46 No 

Academic achievement 
0.63 

(0.17) 
0.30 0.98 >.99 

0.62 

(0.19) 
0.26 1.01 >.99 No 

At least one parent has 

tertiary-level education 

0.67 

(0.30) 
0.07 1.26 0.99 

0.63 

(0.35) 
-0.04 1.29 0.96 No 

Being a girl 
-0.05 

(0.27) 
-0.54 0.50 0.50 

0.05 

(0.27) 
-0.46 0.59 0.57 No 

Being Roma 
-0.24 

(0.36) 
-0.94 0.45 0.25 

0.10 

(0.38) 
-0.63 0.85 0.59 No 

Notes. Results from sienaBayes. θ = posterior means, SD = posterior standard deviation, p-value =one-sided posterior p-

values testing whether the parameter is positive or negative. Values close to 1 indicate that the parameter is positive; 

values close 0 indicate that the parameter is negative. 
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Table 29: Random coefficient multilevel Siena model results for grammar and vocational secondary 

school tracks with friends’ parents’ tertiary- and secondary-level education part 2.1 (social 

selection)  

Network (friendship) dynamics 

Grammar school  track 

Model 3 

Vocational secondary school 

track  

Model 4 Varying 

across 

classes 𝜃 

(SD) 

Credible 

p-value 𝜃 (SD) 

Credible 
p-

value 
from to from to 

Structural effects          

Outdegree -2.44 

(.19) 
-2.80 -2.04 <.01 -2.39 

(.19) 
-2.75  -2.00 <.01 Yes 

Reciprocity 2.00 

(.15) 
1.70 2.30 >.99 1.97 

(.14) 
1.70  2.27 >.99 Yes 

Transitive triplets 1.86 

(.11) 
1.65 2.09 >.99 1.84 

(.11) 
1.64  2.09 >.99 Yes 

Transitive reciprocated triplets -.86 

(.11) 
-1.08 -.63 <.01 -.83 

(.11) 
-1.08  -0.63 <.01 Yes 

Indegree popularity – sqrt -.28 

(.07) 
-.42 -.13 <.01 .01 

(.04) 
-.43  -.14 <.01 Yes 

Outdegree activity – sqrt .01 

(.04) 
-.07 .09 .63 -.27 

(.07) 
-.07  .09 0.60 Yes 

Alters’ preferences -.13 

(.06) 
-.25 -.01 .02 .14 

(.06) 
.03  .26 .99 No 

Similarity in preferences (egoXaltX) 

(H3: Selection hypothesis) 

.48 

(.15) 
.19 .79 >.99 .31 

(.15) 
.01  .60 .98 No 

Alter’s academic achievement .05 

(.02) 
.004 .09 .98 .04 

(.02) 
-.005  .08 .96 No 

Similarity in academic achievement 

(egoXaltX) 

-.01 

(.02) 
-.04 .03 .38 <.001 

(.02) 
-.03  .03 .51 No 

Alter`s parental background          

Tertiary .04 

(.05) 
-.05 .13 .82 .03 

(.04) 
-.05  .12 .76 No 

Secondary .01 

(.05) 
-.08 .10 .60 .01 

(.05) 
-.08  .10 .55 No 

Similarity in parental background 

(egoXaltX) 
         

Tertiary  -.08 

(.07) 
-.21 .06 .12 -.07 

(.07) 
-.21  .07 .18 No 

Secondary -.14 

(.10) 
-.33 .06 .07 -.15 

(.10) 
-.34  .05 .07 No 

Gender similarity .40 

(.06) 
.28 .52 >.99 .40 

(.06) 
.29  .51 >.99 Yes 

Notes. Results from sienaBayes. θ = posterior means, SD = posterior standard deviation, p-value =one-sided posterior p-

values testing whether the parameter is positive or negative. Values close to 1 indicate that the parameter is positive; 

values close 0 indicate that the parameter is negative.  
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Table 30: Random coefficient multilevel Siena model results for grammar and vocational secondary 

school tracks with friends’ parents’ tertiary- and secondary-level education part 2.2 (social 

influence) 

Behaviour (preferences) dynamics 

Grammar school track 

Model 3 

Vocational secondary school track 

Model 4 

 

Model  

 

Varying 

across 

classes 

𝜃 (SD) 

Credible 

p-value 𝜃 (SD) 

Credible 

p-value 
from to from to 

Linear shape 
-.53 

(.15) 
-.82 -.24 <.01 

-.45 

(.13) 
-.72  -.19 <.01 No 

Friends’ average aspirations (H1: 

Adjustment hypothesis) 

-1.70 

(1.11) 

 

-4.15 .34 .05 
-3.41 

(1.40) 
-6.71  -1.08 <.01 No 

Friends’ average academic 

achievement  

.10 

(.37) 
-.63 .83 .61 

-.09 

(.32) 
-.72  .52 .39 No 

Friends’ average parental 

background (H2a: Instrumental 

resource hypothesis) 

         

Tertiary  
1.20 

(.82) 
-.40 2.84 .93 

-.54 

(.84) 
-2.19  1.16 .25 No 

Secondary 
-.80 

(1.02) 

 

-2.90 1.14 .21 
1.23 

(.97) 
-.64  3.17 .90 No 

Academic achievement 
.64 

(.20) 
.26 1.08 >.99 

.01 

(.16) 
-.29  .32 .53 No 

Parents’ highest education level          

At least one parent with tertiary-

level education 

.43 

(.37) 
-.28 1.16 .89 

-.19 

(.37) 
-.92  .53 .30 No 

At least one parent with secondary-

level education 

-.30 

(.39) 
-1.11 .44 .22 

.51 

(.33) 
-0.13  1.16 .94 No 

Being a girl 
.13 

(.30) 
-.45 .71 .66 

.17 

(.28) 
-.37  .72 .74 No 

Notes. Results from sienaBayes.  θ = posterior means, SD = posterior standard deviation, p-value =one-sided posterior 

p-values testing whether the parameter is positive or negative. Values close to 1 indicate that the parameter is positive; 

values close 0 indicate that the parameter is negative. 
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Regarding the tendency to form and maintain friendships based on educational preferences, 

the results aligned with the Selection hypothesis (Table 27, Table 29). Students who preferred the 

grammar school track were more likely to maintain and form friendships with others who also had 

the same preference. This is supported by the positive egoXaltX effects for grammar school 

preferences (e.g., in Table 27, 𝜃Model2 = .48, SD =.16, p > .99). Moreover, students who preferred the 

vocational secondary school track were more likely to form and maintain friendships with others 

who also preferred the vocational secondary school track (Table 29, 𝜃Model4 = .31, SD =.15, p > .98).  

The results for the egoXaltX effect should be interpreted with caution due to the lack of 

convergence for the ego effects. As a result, the ego effects were excluded from the models.  

Therefore, the Selection hypothesis cannot convincingly be accepted or rejected based on the 

available empirical evidence. Despite these restrictions, the positive effect of similar preferences on 

creating or maintaining friendship ties was not eliminated by similarity based on academic 

achievement or parental background, nor by students with grammar school track preferences 

seeking friendship ties based on academic achievement or parental background. Thus, educational 

preferences seemed to be clustered within friendships.  

The selection figures (Table 31) for the models with the grammar school track behaviour 

dependent variable (Model 2 and Model 3) indicate that students who preferred the grammar school 

track were more likely to be considered attractive as friends by those with similar preferences but 

were less likely to be sought after as friends by students with different preferences. 

For students who had different preferences than the grammar school track, they found others 

with similar preferences somewhat more attractive as friends. However, this tendency was not as 

strong as the clustering of students with preferences for the grammar school track. For students who 

preferred the vocational secondary school track, they found other students with the same 

preferences to be more attractive as friends. 

Concerning the structural effects of friendship dynamics, the negative coefficient of the 

outdegree effect showed that students were selective in their friendship choices. The positive 

reciprocity effect indicated that students tended to reciprocate incoming friendship ties and the 

positive transitivity effect suggested a tendency towards triadic closure. Students with more 

incoming ties seemed to be less likely to receive friendship ties over time.
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Table 31: The effect of educational preferences on friendships  

Model 2: grammar school track preferences 

 

Notes. Own edition based on the selection tables 
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(Table 31 continued)  

Model 3: grammar school track preferences 

 

Notes. Own edition based on the selection tables 
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(Table 31 continued)  

Model 4: vocational secondary school track preferences 

 

Notes. Own edition based on the selection tables. 
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6.5.  Discussion 

The study examined whether the educational preferences of adolescents could be influenced by 

their friends, through adjusting their own preferences to align with their friends’ preferences and 

through having access to their friends’ parental resources.  To investigate the effect of friends on the 

secondary school track preferences of Hungarian adolescents in the upper grades of primary 

schools, longitudinal multilevel social network analysis was conducted. This analysis expands on 

previous research by considering various social influence mechanisms that impact students’ 

educational preferences. Additionally, the study accounts for the possibility of social selection 

playing a role in the similarity of educational preferences among friends.  

The findings suggest that peers can influence the shift in adolescents’ educational 

preferences toward the grammar school track, primarily through the parental resources of their 

friends.  Students who have friends from privileged backgrounds may be more inclined to opt for 

the academically-oriented secondary school track. This track typically attracts students with higher 

socio-economic status and abilities. These results indicate that schools not only offer formal 

education, but also play a role in shaping students’ educational paths by providing access to social 

connections that otherwise would not be available to individuals (Coleman, 1988; Crosnoe, 2004; 

Granovetter, 1973, 1983; Lin, 2001).  

Contrary to some previous studies examining the influence of peers on educational 

preferences (e.g., Kretschmer and Roth, 2021; Raabe and Wölfer, 2019; Rosenqvist, 2018), this 

investigation discovered that the secondary school track preferences of friends did not positively 

affect the adjustment of adolescents’ own preferences. The results indicate that adolescents were 

more likely to develop different preferences than their friends.  

By examining the preferences of primary school students before they transition to secondary 

school, this study investigates their preferences for the next level of the education system, rather 

than focusing on a specific educational level. In this context, the preferences of friends may have a 

different impact on the preferences of adolescents, compared to the distant educational options that 

were the main focus of previous studies (Kretschmer and Roth, 2021; Lorenz et al., 2020; Mundt 

and Mundt, 2020). When considering application and admission to secondary schools, students may 

weigh their most preferred and most probable options (Gottfredson, 2005). 

The present analysis suggests that sometimes students tend to deviate from their friends’ 

preferences. This tendency towards dissimilarity may be observed because students are aware that 

they are competing for the same limited number of available places in secondary education, and 

they may adjust their preferences to a different track than what their friends prefer in order to have 

better chances to get admitted.  Furthermore, students who have established preferences may differ 
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from their friends who are still uncertain about their post-primary educational careers. This way, the 

tendency toward dissimilarity may differentiate between established and uncertain preferences. 

The positive effect of having friends whose parents have a higher level of education on 

students’ preferences for the grammar school track may be related to the significant role parents 

play in making educational decisions prior to secondary school. As parents with a higher level of 

education are more knowledgeable and involved in their children’s education, those who become 

friends with their children may rely on their attitudes and knowledge.  

Regardless of these findings, there are limitations which provide a basis for future research. 

Most importantly, the generalizability of the results might be limited by the initial sampling 

procedure and the sample restrictions made for applying random coefficient SAOM. The absence of 

ego effects in the models may introduce bias to the estimates for similarity effects. Therefore, it is 

not possible to definitively accept or reject the Selection hypothesis. Nonetheless, the analysis is still 

able to capture the adjustments in adolescents’ behaviour in response to the state of their network. 

Future research could benefit from incorporating a larger dataset in order to enhance the 

reliability and applicability of the findings regarding different mechanisms of influence on 

educational preferences.  Moreover, the study only captures within-school relationships. While 

adolescents tend to have a majority of friends in school, they also have friends in their 

neighbourhood and other contexts, such as sports or music clubs. Although friendships in these 

contexts may not provide information about educational careers, future research could consider 

friends outside of school in order to gain a more comprehensive understanding of the role that 

friends play in individuals’ educational journeys. Nevertheless, the present analysis can provide 

insight into social influence regarding educational preferences in less advantaged contexts before 

ability tracking to secondary education.  
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7. SEEING YOUR FUTURE WHEN LOOKING AT YOUR PEERS? FRIENDS’ AND 

CLASSMATES’ EFFECT ON STUDENT’S SECONDARY SCHOOL TRACK 

PREFERENCES  

 

 

7.1. Introduction 

Peers can have a significant effect on the educational outcomes of adolescents, including their 

educational preferences (Carolan, 2018; Raabe and Wölfer, 2019; Roth, 2017; Sewell and Hauser, 

1972; 1993; Zimmermann, 2018).  The aim of this study is to examine the relationship between the 

educational preferences of adolescent peers.  

Adolescents tend to associate their attitude and behaviour with those shared by relevant 

others (e.g., Brown and Larson, 2009). In this context, friendships play a crucial role (Berndt and 

Savin-Williams, 1993) as shared interests and similarities can indicate compatibility, fostering 

stronger relationships (Laursen and Veenstra, 2021).  Peers in educational institutions also affect 

how adolescents perceive themselves and assess their abilities and prospects in comparison to 

others (Brooks, 2005; Erwin, 1998).  

Social relationships and social networks can also provide access to resources that otherwise 

would not be available to individuals (Coleman, 1988; Granovetter, 1973, 1983; Lin, 2001). This 

way, students can benefit from social connections such as friendships or a more inclusive peer 

network, even if they are not primarily formed for academic purposes. For students from less 

advantaged backgrounds, having high-aspiring peers, and specifically, friends, can be particularly 

beneficial (Burgess and Umaña-Aponte, 2011; Lessard and Juvonen, 2019; Smith, 2023; Sokatch, 

2006; Wohn et al., 2013).  

The analysis explores how different characteristics of friends and classmates, like secondary 

school preferences, academic achievement, and parental background, are connected to the 

secondary school track that adolescents prefer when applying to secondary school. By using 

Generalized Structural Equation Models (GSEMs), the analysis can examine both the direct and 

indirect pathways of these associations.  

Around the age when Hungarian primary school students apply to secondary education, 

adolescents tend to make their academic decisions based on what they perceive as the most 

favourable and probable option (Gottfredson, 2005).  The education that students aim for is crucial 

for their future educational decisions and achievements (Chowdry et al., 2011; Haller, 1968; Homel 

and Ryan, 2014; Gutman and Akerman, 2008; Marjoribanks, 2003). This holds especially true in 

educational systems with tracking, in which different tracks are strongly stratified not only by 

students’ academic achievement but also by their family backgrounds (Shavit and Blossfeld, 1993). 
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Secondary school tracks are also strongly associated with post-secondary school educational 

opportunities and ambitions (Schumann, 2009).  

Sorting students into different tracks restricts their opportunities to interact with peers from 

diverse backgrounds (Kertesi and Kézdi, 2009). As a result, the influence of peers on students’ 

future educational preferences may be limited in secondary school (Buchmann and Dalton, 2002; 

Raabe and Wölfer, 2019). Therefore, the present analysis focuses on friends’ and classmates’ 

effects on the secondary school track preferences of primary school students which have not been 

widely examined (exceptions exist for the effect of the school cohort, e.g., Jonsson and Mood, 

2008; Rosenqvist 2018; Smith, 2023; Zwier et al., 2023). 

The composition of the broader peer context affects whom individuals may meet, and thus, 

whom they can befriend (Feld, 1982; Hartup and Stevens, 1997; Juvonen, 2018; Manski, 1993; 

McPherson and Smith-Lovin, 1987). Unlike most previous studies in this field (an exception is 

Raabe and Wölfer, 2019), the analysis also takes into account the disentangled effect of friends and 

the  school class peer context. The study also controls for the possible role of the creation and 

dissolution of friendship ties in friends’ similar educational preferences (Brown and Larson, 2009; 

Cohen, 1977; Manski, 1993; Steglich et al., 2010; Ryan, 2001; Veenstra and Dijkstra, 2012). 

 

7.2. The Present Study 

7.2.1. The Association between Adolescent friends’ educational preferences and the broader peer 

context 

Individuals, including adolescents, often adopt their attitudes and behaviour based on the attitudes 

and behaviour of others who are important to them (Brown and Larson, 2009; Kelley, 1952; 

Merton, 1968a). This can happen through peer pressure, the encouragement of similar behaviour, 

observing others as role models (Abrams and Hogg, 1990; Brown et al., 2008; Brown and Larson, 

2009; Ryan, 2001), or creating situations where certain behaviours are facilitated without explicitly 

trying to influence others (Brown et al., 2008).  

Considering the mechanisms mentioned above regarding educational preferences, peers can 

establish norms that either support or oppose educational success and conformity to school for one 

another (Coleman, 1988; Crosnoe, Cavanagh and Elder, 2003; Kruse and Kroneberg, 2020; Ryan, 

2001). Peers can also make certain educational options more accessible or widely known (Brown 

and Larson, 2009). For example, they can attend open days of specific schools together before the 

secondary school application process. Students can also directly discuss available career or school 

options, their preferences among those options, and their reasoning for the choices they are about to 

make (MKIK Gazdaság- és Vállalkozáskutató Intézet (GVI), 2020a; Ikonen et al., 2018). Moreover, 
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people often tend to simply align with the common preferences within their network or avoid 

deviating from them due to social or psychological consequences (Jæger, 2007; Manzo, 2013).  

A large body of empirical research supports that adolescents’ educational preferences or 

choices are associated with the preferences of their friends or friendship groups (e.g., Carolan, 

2018; Kiuru et al., 2007; Kretschmer and Roth, 2021; Mora and Oreopoulos, 2011; Roth, 2017; 

Sewell and Hauser, 1972; Zimmermann, 2018). Nonetheless, a recent Hungarian study reported no 

direct effects of friends’ and desk mates’ secondary school choices on students’ choices (Keller, 

2023). 

Hypothesis 1: There is a positive association between students’ educational preferences and 

the preferences of their friends.  

 

Educational institutions have a significant impact on students’ relationships with their peers.  

Children spend a considerable amount of time in these institutions and are consistently assessed in 

comparison to their peers, particularly in educational systems where class assignments are fixed, 

like in Hungary.  Peers in the same class have the ability to establish the overall educational norms 

and values within the class, which in turn can influence students’ motivation, attitudes towards 

school, and school-related behaviour (Juvonen, 2018; Kertesi and Kézdi, 2009). Students in the 

same educational setting experience the same teaching environment. Teachers may present 

educational opportunities differently based on the composition of each class (Dollmann and 

Rudolphi, 2020; Juvonen, 2018; Manski, 1993). This may have detrimental effects on the 

educational outcomes of  students in school classes with a disadvantaged composition (Kertesi and 

Kézdi, 2009).  

Several previous studies have examined the relationship between the school engagement, 

academic achievement, or educational preferences of adolescents and the characteristics of their 

broader peer group (e.g., Choi et al., 2008; Dupriez et al., 2012; Jonsson and Mood, 2008; 

Nieuwenhuis and Chiang, 2021; Rosenqvist, 2018; Smith, 2023; van Ewijk and Sleegers, 2010). 

Nevertheless, little is known about the disentangled effect of friendship ties and the broader peer 

context on educational preferences (the exception is Raabe and Wölfer, 2019, to my knowledge). 

Therefore, this study takes into account the broader peer context when examining how friends’ 

educational preferences are linked to adolescents’ preferences. It assumes that not only friends, but 

also the characteristics of classmates, may have a positive association with students’ educational 

preferences.  

Hypothesis 2: there is a positive association between students’ educational 

preferences and the preferences of their classmates. 
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It is important to note that the peer context plays a significant role in determining the pool of 

potential friends. People with similar sociodemographic characteristics tend to be sorted into the 

same social contexts, which increases the likelihood of them befriending each other (Feld, 1982; 

Hartup and Stevens, 1997; Juvonen, 2018; Manski, 1993; McPherson and Smith-Lovin, 1987). 

Educational preferences in a school class may be similar due to initial similarities in students’ 

parental background or abilities.  These similarities are often the result of location- or ability-based 

selection processes (Juvonen, 2018; Kertesi and Kézdi, 2009; Manski, 1993). 

 

7.2.2. Further Underlying Mechanisms of Peer Effects on Educational Preferences 

Peer effects on students’ educational preferences may be channelled through peers’ parental 

background and academic achievement. Peers’ parental resources can indirectly affect adolescents’ 

preferences through the effect of peers’ parental background on peers’ educational preferences 

(Choi et al., 2008). Furthermore, adolescents may have direct access to the parents of their peers 

who are resourceful, as well as to the information that more educated and usually more involved 

parents possess about educational institutions and options (Coleman, 1988; Lin, 2001).  The effect 

of peers' parental background may go beyond the effect of parental background at the individual 

level (e.g., Carolan and Lardier, 2018; Cherng et al., 2013; Crosnoe, 2004). 

Peers’ academic achievement may also affect students’ educational preferences through 

social comparison mechanisms (e.g., Festinger, 1954; Mussweiler, 2009). This mechanism may 

indicate negative contrast with high achievers and the downward adjustment of individuals’ self-

evaluations and ambitions (e.g., Alwin and Otto, 1977; Marsh, 1991; Rosenqvist, 2018) 

Nevertheless, social comparison may result in the assimilation of adolescents’ academic 

achievement to their friends’ achievement (e.g., Cook, Deng and Morgano, 2007; Huguet et al., 

2009; Lomi et al., 2011), and thus, in students’ adjustment to more challenging educational 

preferences (e.g., Breen and Goldthorpe, 1997; Sewell et al., 1970). The negative and positive 

effects of social comparison with peers’ academic achievement can also coexist (Seaton et al., 

2008).  

Therefore, peers’ parental background and academic achievement are considered in the 

analysis as potential factors that could affect the relationship between peers’ educational 

preferences and students’ preferences.  

 

7.2.3. Peer Effects and the Educational Preferences of Students from a less Advantaged 

Background 

Peers can be a valuable educational resource, particularly for students who come from less 

privileged family backgrounds (Burgess and Umaña-Aponte, 2011; Lessard and Juvonen, 2019; 
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Sokatch, 2006; Wohn et al., 2013).  Social relationships that provide access to the resources of 

different social groups might be especially important in this regard (Granovetter, 1973). In the case 

of secondary school tracks, relevant information concerning admission criteria can be especially 

crucial for students who are interested in academically more demanding schooling options but are 

unsure whether they could get admitted (Keller et al., 2021).  

Therefore, it can be assumed that information and academic norms, values, or motivation 

accessed through friends or classmates can be particularly helpful for students from disadvantaged 

backgrounds in developing preferences for challenging academic options. 

Hypothesis 3: The relationship between students’ educational preferences and those of their 

peers varies by the parental background of the students and is more pronounced for students 

whose parents have lower levels of education.  

 

It is important to note, however, that the availability of resources does not automatically 

mean that they can benefit individuals in practice (Bottrell, 2009). For instance, being surrounded 

by resourceful peers can be detrimental for less advantaged students when paired with a sense of 

relative deprivation (Nieuwenhuis and Chiang, 2021; Owens, 2010).  

 

7.3. Data and Methods 

7.3.1. Data 

The present study primarily utilised the sixth wave of data collected within the framework of the 

MTA ‘Lendület’ RECENS research project ‘Competition and Negative Ties’, along with 

information from the fifth wave of the same data collection. The data for the sixth wave was 

collected during the spring semester of the 2016/2017 academic year. It included 37 classes from 25 

schools, with students who were enrolled in the eighth grade, the last grade of primary school and 

were around 14.57 years old (SD=.65, Nstudents=663).  

The data for the fifth wave was collected during the spring semester of the 2015-2016 

academic year. The study included 39 classes from 26 schools, with students who were in seventh 

grade and around 13.63 years old (SD = .71, N = 743 students). Most of the students in the sample 

in the fifth and sixth waves had the necessary consent (95 per cent) and completed the questionnaire 

(89 per cent and 90 per cent). However, not all students answered all the questions. Questionnaires 

were available on tablets and were answered during regular school classes in the presence of trained 

research assistants. Students were ensured that their answers would be treated confidentially and 

anonymised for the data analysis.  
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7.3.2. Measures 

7.3.2.1. Dependent Variable 

Descriptive statistics for the dependent and main independent variables can be found in Table 32. 

The dependent variable was obtained from administrative data that includes the track of the 

secondary school selected as the first choice on students’ application forms.  The dataset includes a 

dichotomized version of the measure, with a value of  ‘1’ for individuals who applied to grammar 

school track in the first place and ‘0’ for those who did not. 

Due to the nature of the secondary school application process in Hungary, it can be assumed 

that students prioritize the training program listed first on their application form. From the programs 

students apply for and are accepted to, they are admitted to the school and program that is their top 

choice among their preferences (Kacy, 2010). Students are typically admitted to secondary 

education that is their top choice in their applications (GVI, 2020b). 

It is reasonable to differentiate between the preferences for grammar school track and the 

preferences for other secondary school tracks. This is because students who apply to grammar 

school track generally have higher academic records and come from more privileged family 

backgrounds compared to students who apply to other secondary school tracks (GVI, 2020a). This 

mechanism is also evident in the socioeconomic composition of students in grammar school tracks 

(GVI, 2020b; Lannert, 2009; Schumann, 2009). Moreover, the secondary school track has a 

profound effect on future ambitions and accomplishments. Students attending the grammar school 

track are more likely to pursue tertiary education after secondary education than students in other 

tracks (GVI 2020a; Lannert, 2009; Schumann, 2009). 

 

7.3.2.2. Independent Variables 

Friendship. The students could rate all their classmates on a scale of 1 to 5, indicating the quality of 

their relationships from negative to positive. Those marked with the highest value (5, labelled as ‘a 

good friend of mine’) were considered as friends. Nominations could be either unilateral or 

reciprocated. 

Each measure of friends’ characteristics was obtained for all friends at the time of secondary 

school applications, as well as for those who were also considered friends the year before.   

Throughout the analysis, the term stable friends is used to refer to friends who were reported as 

friends in both the eighth grade (T) and in seventh grade, the year before secondary school 

applications (T-1).   All friends, however, were only reported as friends in the academic year of 

secondary school applications (T: eighth grade).  

Friends’/stable friends’ grammar school track preferences. The percentage of friends or 

stable friends preferring a grammar school education as their top choice in the application form.  
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Classmates’ grammar school track preferences. The percentage of classmates (excluding 

friends or stable friends) preferring a grammar school education as their top choice in the 

application form.  

The study also considered the impact of individual-level measures on students’ preference 

for the grammar school track in eighth grade. Descriptive statistics for further  independent 

variables can be found in Table 33. 

Academic achievement. Measured by students’ grade-point average (GPA) at the end of 

seventh grade, based on their academic achievement in subjects commonly considered during the 

secondary school application process (Mathematics, Hungarian grammar, Hungarian literature, 

History, First foreign language). Grades in the Hungarian educational system range from one to five 

(1: insufficient, 5: very good).  

Previously reported preferences: grammar school track. Whether students expressed a 

preference for the grammar school track in the year before the secondary school application period.  

Previously reported preferences: don’t know yet. Whether students reported uncertain 

preferences for their secondary school track in the year before the application period.  

Parents’ highest education level: not tertiary. Adolescents who do not have a parent with a 

tertiary education, as compared to adolescents who have at least one parent with a tertiary 

education.  

Parents’ highest education level: not secondary. Adolescents without a parent who has 

completed secondary education, as compared to adolescents who have at least one parent with 

completed secondary education.  

Based on Erikson’s (1984) dominance criterion, parental background was measured by 

considering the highest education level attained by their parents. It was compared whether the 

highest education level was tertiary or secondary (including secondary school leaving examination) 

against the situation where neither of the parents completed secondary education.  To analyse the 

impact of the interaction between students’ parental background and their peers’ preferences for the 

grammar school track, in line with Hypothesis 3, the education level of the students’ parents at the 

individual level was reverse-coded. Nevertheless, the parental background of students’ peers was 

not reverse-coded.  

Gender. Students’ gender comparing female respondents to males.  

Ethnic background. Ethnic background, socioeconomic status, and students’ abilities are 

often interconnected because Roma students tend to come from disadvantaged family backgrounds 

(Kertesi and Kézdi, 2012).  Moreover, Roma students have lower expectations of themselves 

compared to their non-Roma peers. This is a result of internalised institutional labelling (Szalai, 
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2008).  Self-reported Roma identity was determined by students indicating their ethnicity as either 

Roma or both Hungarian and Roma, as opposed to not identifying as Roma.   

Experiment. During eighth grade, certain classes from the sample were included in a cluster-

randomized information campaign that promoted attending grammar school for selected students 

within the class. The purpose of the field experiment was to determine if uncertainty about 

admission requirements for the grammar school track could deter students from applying.  As this 

intervention could alter the results, it was controlled for whether a student’s class was included in 

this experimental study (see Keller et al., 2021). Therefore, a variable was used to measure whether 

the students’ class was included in the cluster-randomized information campaign promoting 

grammar school for certain students in the class.  

The study considered the previous track preferences of friends and classmates, as well as 

their parental backgrounds and academic achievement. These factors were taken into account 

because they may influence adolescents’ preferences for the grammar school track in their 

applications, either directly or through their impact on the preferences of their peers. In each case, 

classmates’ measures excluded friends or stable friends, depending on which friends were 

considered by the model.  

Friends: tertiary-educated parents. The percentage of friends or stable friends who have at 

least one parent with tertiary education.  

Friends: secondary educated parents. The percentage of friends or stable friends who have 

at least one parent who completed secondary education but did not complete tertiary education. 

Classmates: tertiary-educated parents. The percentage of classmates who have at least one 

parent with tertiary education.  

Classmates: secondary educated parents. The percentage of classmates who have at least 

one parent who completed secondary education but did not complete tertiary education. 

Friends’ previous secondary school preferences: grammar school track. The percentage of 

friends or stable friends who expressed a preference for the grammar school track in the year before 

the applications.  

Friends’ previous secondary school preferences: uncertain. The percentage of friends or 

stable friends who expressed uncertain preferences in the year before the applications.  

Classmates’ previous secondary school preferences: grammar school track. The percentage 

of classmates who expressed a preference for the grammar school track in the year before the 

applications.  

Classmates’ previous secondary school preferences: uncertain. The percentage of 

classmates who expressed uncertain preferences in the year before the applications.  
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Friends’ academic achievement. The average GPA of friends or stable friends at the end of 

seventh grade.  

Classmates’ academic achievement. The average GPA of classmates at the end of seventh 

grade. 
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Table 32: Distribution of dependent and main independent variables 

Variables Categories or Min-Max Mean (SD) N 

    

Dependent variable    

First-place application: grammar school track  0’No’ 
1’Yes’ 

.27 (.45) 573 

Peer effects: share of first-place applications to the  grammar school track     

Friends    
All friends 0-1 .32 (.34) 530 

Stable friends 0-1 .34 (.37) 446 

Classmates    
Excluding all friends 0-1 .26 (.27) 534 

Excluding stable friends 0-1 .26 (.27) 556 

    

Notes. Own calculations.  
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Table 33: Distribution of control variables 

Variables Categories or Min-Max Mean 

(SD) 

N 

    

Friends’ characteristics    

Percentage of previously expressed 

preferences for the grammar school 

track 

   

All friends 0-1 .32 (.30) 528 

Stable friends 0-1 .33 (.34) 447 

Percentage of previously expressed 

uncertain (‘don’t know yet’) 

preferences  

   

 

   

All friends 0-1 .20 (.25) 528 

Stable friends 0-1 .19 (.27) 447 

Percentage of at least one parent with 

tertiary education  

   

All friends 0-1 .27 (.29) 530 

Stable friends 0-1 .28 (.32) 445 

Percentage of at least one parent with 

secondary but no with tertiary 

education  

   

All friends 0-1 .25 (.26) 530 

Stable friends 0-1 .25 (.30) 445 

Average GPA at the end of 7th grade    

All friends 2.21-5 3.70 

(.60) 

530 

Stable friends 2.07-5 3.79 

(.66) 

446 

Classmates’ characteristics    

Percentage of previously expressed 

preferences for the grammar school 

track  

   

Excluding all friends 0-1 .29 (.23) 534 

Excluding stable friends 0-1 .30 (.21) 562 

Percentage of previously expressed 

uncertain (‘don’t know yet’) 

preferences  

   

Excluding all friends 0-1 .21 (.17) 534 

Excluding stable friends 0-.67 .20 (.13) 562 

Percentage of at least one parent with 

tertiary education  

   

Excluding all friends 0-1 .25 (.22) 534 

Excluding stable friends 0-.83 .24 (.20) 557 

Percentage of at least one parent with 

secondary but no parent with tertiary 

education  

   

Excluding all friends 0-1 .25 (.18) 534 

Excluding stable friends 0-1 .25 (.16) 562 

Average GPA at the end of 7th grade    

Excluding all friends 2.13-4.87 3.56 

(.49) 

534 

Excluding stable friends 2.43-4.81 3.57 

(.46) 

556 

Individual-level characteristics    

Previously expressed secondary 

school track preferences (ref: 

vocational secondary or vocational) 

   

Grammar school track 0’No’ 

1’Yes’ 

.30 (.46) 529 

Don’t know yet 0’No’ 

1’Yes’ 

.20 (.40) 529 

Reverse-coded parental background 

(ref.: below secondary level is not the 

highest education level of parents) 

   

Reverse-coded tertiary 
0‘At least one parent has tertiary education level’ 

1‘No parent has tertiary education level’ 

.75 (.44) 569 

Reverse coded secondary 

0‘At least one parent has completed secondary education, 

but none of them completed tertiary education’ 
1‘No parent has secondary education level’ 

.75 (.43) 569 

GPA at the end of 7th grade 2-5 3.61 

(.84) 

573 

Gender 0‘Male’ 1’Female’ .51 (.50) 573 

Self-reported ethnicity 0‘Not Roma’ 1’Roma or Roma-Hungarian’ .36 (.48) 572 

Class participation in the experiment 0‘Class did not participate’ 1’Class did participate’ .47 (.50) 573 

Notes. Own calculations. 
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7.3.3. Analytical Approach and Model Specification 

The similarity among individuals in friendships can be partly attributed to social selection. This 

means that people tend to prefer befriending others who are similar to them in terms of relevant 

attributes (Brown and Larson, 2009; Hartup and Stevens, 1997; McPherson, Smith-Lovin and 

Cook, 2001). It is important to consider this issue when examining the effect of friends (Brown and 

Larson, 2009; Steglich, Snijders and Pearson, 2010; Ryan, 2001; Veenstra and Dijkstra, 2012).  

This issue is addressed in the present analysis by differentiating between stable friends and all 

friends, as explained in  Chapter 7.3.2.2.  

Moreover, the educational preferences of classmates may initially be similar to each other 

due to selection processes in the educational system (e.g., Juvonen, 2018; Kertesi and Kézdi, 2009; 

Manski, 1993; McPherson and Smith-Lovin, 1987).  Therefore, the Generalized Structural Equation 

Models (GSEMs) applied for the analysis included school class fixed effects in the main model with 

𝑁𝑠𝑐ℎ𝑜𝑜𝑙 𝑐𝑙𝑎𝑠𝑠𝑒𝑠 − 1 dummy variables. Models with fixed effects for school classes were used to 

estimate how the characteristics of friends and classmates could influence the educational 

preferences of adolescents while controlling for unobserved heterogeneity between school classes. 

All standard errors were clustered for school classes accounting for the nested nature of the data 

(students embedded in school classes), which otherwise violated GSEMs’ assumption of 

independent observations.  

Nevertheless, the study is not able to differentiate between the ‘influencer’ and the 

‘influenced’: individuals belong to the same group of people whose impact on each other is being 

measured (Manski, 1993; Mouw, 2006; Sacerdote, 2011). Therefore, it is important to consider that 

the reported peer effects are correlational results. The term ‘effects’ is used in the statistical sense, 

as commonly applied in regression techniques.  

GSEMs do not require the data to have a normal distribution, and therefore, offer an 

adequate tool for the analysis of the main dependent variable (students’ preferences for the grammar 

school track in their applications) in the present study which was measured on a binary scale. Thus, 

in order to analyse the direct effects on the main outcome, logit models were applied.  Linear 

regression models were used to analyse continuous independent variables in the other equations of 

the model.  

Some variables were only used as predictors (exogenous) in the models, while others were 

assumed to serve as both predictors and outcomes (endogenous) (Figure 6 for a simplified 

overview). The endogenous variables in the models included the preferences of students, their 

friends, and their classmates for the grammar school track in their applications. Additionally, the 

preferences of students, their friends, and their classmates (grammar school track and uncertain 

preferences compared to other preferences) the year before the applications were also considered as 
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endogenous variables. Finally, the academic achievement of students, their friends, and their 

classmates were also considered as endogenous variables. ‘Sub-models’ in the present analysis refer 

to the cases when the endogenous variables (apart from the main dependent variable) serve as 

outcomes. 

In the main model, peers’ (friends’ and classmates’) preferences for the grammar school 

track in their applications were included to investigate whether students’ preferences for the 

grammar school track were affected by the preferences of their friends and classmates (Hypothesis 1 

and 2), while also controlling for other peer and individual attributes.  

Taking into account the individual characteristics of students, the assumption was made that 

their parents’ background would directly and indirectly impact their preferences for the grammar 

school track in their applications. This latter, indirect effect could be seen through the effect of 

parental background on academic achievement and previous preferences (Boudon, 1974; Breen and 

Goldthorpe, 1997).   

To test Hypotheses 3, product indicators were included that captured the interaction between 

students’ parental background and their friends’ and classmates’ preferences for the grammar 

school track. This made it possible to examine whether the effect of peers’ preferences varied 

depending on students’ parental background.  

The following endogenous variables were modelled as binary dependent variables: students’ 

prior preferences for a grammar school track and their uncertainty about their preferences.  

Meanwhile, linear regression models were used to analyse the following endogenous variables: 

students’ GPA at the end of the previous school year, the percentage of friends and classmates who 

preferred the grammar school track in their applications, the percentage of friends and classmates 

who expressed uncertain preferences or preferences for the grammar school track in the previous 

school year, as well as the average GPA of friends and classmates at the end of the previous school 

year.  

To model the effects on the percentage of friends and classmates who preferred the grammar 

school track in their applications, measures for friends’ and classmates’ academic achievement, 

parental background, and previous preferences were included. The study also included the parental 

background of friends and classmates to model their previous preferences and their average GPA as 

dependent variables. 

To determine whether participation in the supplementary experimental study affected peer 

effects, the analysis was also conducted separately for classes that did and did not participate in the 

experiment. The models that were run separately did not converge when class fixed effects were 

included. As a result, models without class fixed effects were compared. 



151 
 

GSEMs with missing data utilise equation-wise deletion to handle missing observations. 

This approach aims to maximise the number of valid observations within each equation. Because 

some variables had a large number of missing values in the analysis, multiple imputations were 

used to fill in the missing data. This was done using Stata’s mi command with chained equations, 

which is an iterative approach involving multiple equations (Stata Corp, 2021). All variables with 

missing data were imputed. This resulted in 663 complete cases for the analysis, representing the 

663 students who attended any of the school classes included in the study during the sixth wave of 

data collection.  Multiple imputed values (20 in the present analysis) were pooled for the data 

analysis taking into consideration the uncertainty of each value.  

According to the different types of variables that were imputed, various models were 

defined for the equations.  Binary variables were imputed using logit models, while proportional 

variables ranging from 0 to 1 were imputed using truncated models that defined a lower threshold of 

0 and an upper threshold of 1. Variables measuring academic achievement were imputed using 

truncated models that defined a lower (2) and an upper threshold (5) based on the observed 

minimum and maximum values in the data.  

Multiple imputation results have some constraints. Log likelihoods and thus, log likelihood-

based model fit statistics are not accessible after multiple imputation. As similar conclusions could 

be drawn from both the results with and without multiple imputation, the multiple imputation 

results were only presented as supplementary findings.  

 

Figure 6: Simplified overview of the models  

 

Notes. Own edition. 

  



152 
 

7.4.Results 

7.4.1. Descriptive Results 

Friends and classmates seemed to be highly similar regarding their preferences for the grammar 

school track, parental background, and academic achievement (Table 34). The average dyadic 

similarities were of similar size for each peer relationship measure. 

 

Table 34: Average dyadic similarities among peers by grammar school track preferences, 

aspirations, academic achievement, and parental background 

 Average 

number of 

ties (SD) 

Grammar 

school track 

preferences 

(applications) 

Grammar 

school track 

preferences (in 

the school 

year preceding 

applications) 

GPA at the 

end of 

seventh 

grade 

Parental 

background 

(At least one 

parent with 

tertiary-level 

education) 

Parental 

background 

(At least one 

parent with 

secondary-, 

but not 

tertiary-level 

education) 

Friends (N dyads)       

All friends 

(N=3160) 
5.93 .73 .62 .76 .68 .64 

Stable friends 

(N=1794) 
3.95 .72 .64 .78 .68 .62 

Classmates       

Excluding all 

friends (N=6659) 
12.45 .70 .64 .72 .67 .65 

Excluding stable 

friends (N=10029) 
17.85 .72 .65 .74 .69 .66 

Notes. Own calculations. Dyadic similarities were measured by computing the absolute value of the differences between 

adolescents and their friends divided by the range (the difference between the highest and the lowest values), and 

subtracting the result from one (Ripley et al., 2021). The procedure was repeated for all friendship pairs and the average 

of those similarity measures (always ranging between zero and one) was computed. 

 

Not all adolescents in the sample had stable friends. Some participants did not take part in 

the study at both measurements (N=38). As a result, they were unable to report their friends on both 

occasions.  Furthermore, some students did not report any stable friends (N=113).  Those 

adolescents who participated in both waves of the study but did not mention having any stable 

friends, or any friends at all, appeared to be significantly less inclined to report preferences for the 

grammar school track compared to students who had stable friends or any friends in general. (Table 

35, Chi-squaredstable friends=17.27, p<.001, Chi-squaredAll friends=5.60, p=.0018). This indicates that 

having intimate social relationships had a positive association with more academic-oriented 

educational preferences in the sample.  

  



153 
 

Table 35: First place applications by whether adolescents’ have stable friends or friends at all 

 Students’ preferences in their applications (Application in the first place 

in eighth grade) (%) 

 Grammar school Not grammar school 

Has stable friends, Chi-squared=17.27, p<.001 

Yes (N=446) 31.17 68.83 

No (N=127) 12.60 87.40 

Has any friends, Chi-squared=5.60, p=.0018 

Yes (N=530) 28.30 71.70 

No (N=43) 11.63 88.37 

Notes. Own computations. 

 

7.4.2. GSEM Results 

7.4.2.1. Main Results 

The coefficients of GSEM results for the main outcome variable of the model should be interpreted 

as the average marginal effects in logistic regression models.  The marginal effect of a covariate 

refers to the procedure of taking the logistic probability function at the estimated logit of each 

observation and multiplying it by the coefficient of the covariate. For average marginal effects, this 

product is averaged over all observations (Mood, 2010). Continuous variables were included in the 

models in a standardized form, with a mean of 0 and a standard deviation of 1 (except for the 

multiple imputation models). 

Table 36 displays the results for the main part of the models, specifically the students’ 

preferences for the grammar school track in their applications as the dependent variable. The 

models that are introduced primarily focus on stable friends and classmates, with the exception of 

Model 5c which includes the effect of all friends for comparison purposes.  In Models 1 to 4, the 

impact of different peer characteristics on adolescents’ preferences for the grammar school track are 

considered separately in each model. In Models 5a to 5f, the grammar school track preferences of 

peers in their applications, their previous preferences, their average academic achievement, and 

their parental background are considered in the same models. 

Models 5b, 6, and 7 are the primary configurations to be considered in relation to the 

hypotheses. Model 5a and  Model 5b include the same effects, except for school class fixed effects 

which are not included in Model 5a. Without accounting for school class fixed effects (Model 5a), a 

positive correlation was observed between classmates’ grammar school track preferences in their 

applications and students’ own preferences for the grammar school track (𝐴𝑀𝐸 = .10  𝑆𝐸 = .04). 

The same correlation did not hold for students’ stable friends’ grammar school preferences. 

In Model 5b, with the inclusion of school class fixed effects, friends’ and classmates’ 

grammar school track preferences in their applications were negatively associated with students’ 

preferences for the grammar school track in their applications opposing Hypotheses 1 and 
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Hypothesis 2 (e.g., 𝐴𝑀𝐸𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑟𝑖𝑒𝑛𝑑𝑠 = −.21, 𝑆𝐸𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑟𝑖𝑒𝑛𝑑𝑠 = .03; 

𝐴𝑀𝐸𝑐𝑙𝑎𝑠𝑠𝑚𝑎𝑡𝑒𝑠 𝑤𝑜 𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑟𝑖𝑒𝑛𝑑𝑠 = −.37, 𝑆𝐸𝑠𝑐𝑙𝑎𝑠𝑠𝑚𝑎𝑡𝑒𝑠 𝑤𝑜 𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑟𝑖𝑒𝑛𝑑𝑠 = .06). 

In this same model, students who had a higher percentage of stable friends with previous 

preferences for the grammar school track were more likely to prefer the grammar school track in 

their applications. This result supports Hypothesis 1.  One standard deviation increase in the 

proportion of stable friends who preferred the grammar school track in seventh grade increased the 

probability of students preferring the grammar school track in their applications by an average of 8 

percentage points (𝑆𝐸 = .02) and this effect controlled for the creation or dissolution of friendship 

ties based on grammar school preferences during the observed one-year period.  

Classmates’ GPA (𝐴𝑀𝐸 = .17, 𝑆𝐸 = .07) and stable friends’ GPA (𝐴𝑀𝐸 = .13, 𝑆𝐸 =

.03) showed a positive relationship with students’ preferences for the grammar school track in their 

applications. Having more friends with a parent with tertiary-level education didn’t show a direct 

association with adolescents’ preferences for the grammar school track in their applications. 

Nevertheless, a higher proportion of friends whose parents’ highest education level was secondary 

was negatively associated with students’ preferences for the grammar school track in their 

applications (e.g., 𝐴𝑀𝐸𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑟𝑖𝑒𝑛𝑑𝑠 = −.04, 𝑆𝐸𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑟𝑖𝑒𝑛𝑑𝑠 = .02). 

The differences in effect sizes and standard errors found in models that included all peer 

characteristics (opposing Models 1 to 4) may be due to the correlation between peers’ preferences in 

their applications, their previous preferences, their GPA, and their parental background. It is 

possible that the coefficients of different signs offset each other to some degree. The positive 

average marginal effects for the previous preferences of stable friends, as well as the GPA of 

friends and classmates, were smaller in size compared to the negative coefficients for the 

preferences of friends and classmates in their applications. 

Thus, in conclusion, there is no compelling evidence to support a positive connection 

between friends’ or classmates’ educational preferences when unobserved heterogeneity across 

school classes was accounted for. This suggests that any positive connection observed between the 

preferences of classmates can be attributed to students initially being grouped together in school 

classes. In terms of individual-level characteristics, students who preferred the grammar school 

track prior to the application period were more likely to apply to the grammar school track 

compared to students who preferred any of the vocational tracks in the previous school year.  Also, 

a positive but weaker association could be observed in most of the models for students with 

uncertain preferences in the school year preceding the applications. Better school performance in 

seventh grade and being female also had a positive effect on students’ preferring the grammar 

school track in their applications in eighth grade. 
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Model 5c offers a comparison for Model 5b with all friends. Model 5d displays the results of 

multiple imputation for stable friends with school class fixed effects, and its findings are not 

substantially different from those in Model 5b.  Models 5e and 5f display the results with stable 

friends and without school class fixed effects. These models are presented separately for the 

subsample that was not included in the experimental study and the subsample that was included.  

The small sample sizes make it challenging to interpret the models separately for the classes 

that were included (Model 5f) and the ones that were not included (Model 5e) in the supplementary 

experimental study. Concerning the effects of peers’ preferences on students’ grammar school track 

preferences, the effect size of classmates’ grammar school track preferences in their applications 

was greater for school classes not included in the experiment (𝐴𝑀𝐸 = .16, 𝑆𝐸 = .05) than for 

school classes included (𝐴𝑀𝐸 = .04, 𝑆𝐸 = .05). Nevertheless, these effects underwent substantial 

changes for the entire sample when school class fixed effects were included (𝑀𝑜𝑑𝑒𝑙 5𝑏: 𝐴𝑀𝐸 =

−.37, 𝑆𝐸 = .06), compared to when they were not included (𝑀𝑜𝑑𝑒𝑙 5𝑎: 𝐴𝑀𝐸 = .10, 𝑆𝐸 = .04).  

Model 6 and Model 7 include interaction terms between students’ own parental backgrounds 

and their peers’ grammar school preferences to test whether the effect of peers’ educational 

preferences varies by students’ parental background. Model 6 includes those interaction terms for 

peers’ grammar school track preferences in their applications, while Model 7 includes the 

interaction terms for peers’ previous grammar school track preferences. 

The effect of stable friends’ and classmates’ grammar school preferences did not vary by 

students’ parental background, neither concerning peers’ preferences in their applications (Model 

6), nor concerning their previous preferences (Model 7) as indicated by the coefficients and 

standard errors of the interaction terms, and thus, not supporting Hypothesis 3. 
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Table 36: The main part of the models 

 Model1 Model 2 Model 3 Model 4 Model 5a 
Model 

5b 
Model 5c  Model 5d Model 5e Model 5f Model 6 Model 7 

Preference for the 

grammar school track 

Average marginal effects 

(AME)  

Stable 

friends 

Stable 

friends 

Stable 

friends 

Stable 

friends 

Stable 

friends, 

no fixed 

effects 

Stable 

friends 

All 

friends 

Stable 

friends with 

multiple 

imputations 

(log odds 

ratios, not 

AME) 

Stable 

friends, no 

fixed effects, 

no experiment 

Stable 

friends, no 

fixed effects, 

experiment 

Stable 

friends 

 

Stable 

friends 

Friends             

Friends’ grammar school 

track preferences 
-.09 (.04)*    .03 (.03) 

-.21 

(.03)*** 

-.16 

(.03)*** 

-11.56 

(2.18)*** 
.001 (.04) .02 (0.03) 

-.19 

(.04)*** 

-.21 

(.03)*** 

Classmates’ grammar 

school track preferences 
-.29 (.12)*    .10 (.04)* 

-.37 

(.06)*** 

-.34 

(.05)*** 

-29.89 

(6.84)*** 
.16 (0.05)** .04 (0.05) 

-.40 

(.07)*** 

-.36 

(.05)*** 

Friends’ previous 

secondary school 

preferences 

            

Grammar school track  .02 (.02)   .005 (.03) 
.08 

(.02)*** 
.05 (.02)* 

4.82 

(1.28)*** 
-.03 (0.05) .01 (0.02) 

.07 

(.02)*** 
.08 (.05) 

Don’t know yet  .04 (.02)   -.01 (.02) .02 (.02) .02 (.02) 2.01 (1.79) -.05 (0.02)* .03 (0.03) .02 (.02) .03 (.02) 

Friends’ GPA at the end 

of seventh grade 
  

.01 (.03) 
 

.01 (.02) 
.13 

(.03)*** 
.07 (.04) 

4.36 

(1.23)*** 

 

.01 (0.03) 
.05 (0.03) 

 

.14 

(.04)** 

.13 

(.04)** 

Friends’ parental 

background 
            

Share of parents with 

tertiary-level education 
   .01 (.03) -.01 (.02) -.04 (.02) -.02 (.02) -2.70 (1.50) -.03 (0.03) .02 (0.02) -.03 (.02) -.03 (.02) 

Share of secondary 

educated parents 
   

-.04 

(.01)** 

-.04 

(.02)* 

-.04 

(.01)** 

-.04 

(.02)* 
-2.77 (1.14)** -.06 (0.03)* -.05 (0.02)* 

-.04 

(.01)** 

-.04 

(.01)** 
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(Table 36 continued) Preference for the grammar school track  

Average marginal effects 

(AME) 
Model1 Model 2 Model 3 Model 4 Model 5a Model 5b Model 5c  Model 5d Model 5e Model 5f Model 6 Model 7 

 
Stable 

friends 

Stable 

friends 

Stable 

friends 

Stable 

friends 

Stable 

friends, 

no fixed 

effects 

Stable 

friends 

All 

friends 

Stable friends 

with multiple 

imputations 

(log odds 

ratios, not 

AME) 

Stable friends, 

no fixed 

effects, no 

experiment 

Stable friends, 

no fixed 

effects, 

experiment 

Stable 

friends 

 

Stable 

friends 

Classmates             

Previous secondary school 

preferences 
            

Grammar school track  -.10 (.19)   -.03 (.03) -.17 (.09) .01 (.05) -17.6 (10.28) .01 (0.03) -0.1 (0.03)** -.19 (.09)* -.19 (.1)* 

Don’t know yet  .004 (.11)   -.01 (.01) 0 (.08) -.04 (.03) -5.16 (12.28) .002 (0.03) -.02 (0.02) -.03 (.07) -.02 (.08) 

Classmates’ GPA at the end 

of seventh grade 
  

-.12 (.06) 
 

-.06 (.03)* .17 (.07)* 
.11 

(.04)** 
8.85 (3.64)** -.09 (0.04)* -.03 (0.05) 

.16 

(.06)** 
.16 (.06)* 

Classmates’ parental 

background 
            

Share of parents with 

tertiary-level education 
   .02 (.09) .03 (.03) -.11 (.05)* -.03 (.03) -10.71 (6.1) .01 (.04) .09 (0.03)** -.09 (.04)* -.09 (.05) 

Share of parents with 

secondary-level education 
   .04 (.09) .04 (.02)* 

-.25 

(.06)*** 
-.07 (.03)* 

-32.73 

(10.36)*** 
.05 (0.03) .06 (0.02)** 

-.28 

(.07)*** 

-.24 

(.07)*** 

Individual-level 

characteristics 
            

Previous preference (ref.: 

vocational or vocational 

secondary) 

            

Grammar school track .15 (.03)*** 
.17 

(.04)*** 

.18 

(.03)*** 

.18 

(.02)*** 
.19 

(.03)*** 

.16 

(.02)*** 

.16 

(.03)*** 
3.10 (.59)*** .14 (0.04)*** .24 (0.04)*** 

.15 

(.03)*** 

.15 

(.03)*** 

Don’t know yet .07 (.03)** .07 (.04) 
.07 

(.03)** 

.10 

(.03)*** 
.11 

(.03)*** 
.08 (.03)* .08 (.04)* 1.18 (.56)** .08 (.05) .11 (0.04)** .06 (.05) .06 (.04) 

 

  



158 
 

 

(Table 36 continued) Preference for the grammar school track  

Average 

marginal 

effects (AME) 

Model1 Model 2 Model 3 Model 4 Model 5a Model 5b Model 5c  Model 5d Model 5e Model 5f Model 6 Model 7 

 
Stable 

friends 

Stable 

friends 

Stable 

friends 

Stable 

friends 

Stable 

friends, 

no fixed 

effects 

Stable 

friends 

All 

friends 

Stable friends 

with multiple 

imputations 

(log odds 

ratios, not 

AME) 

Stable 

friends, no 

fixed effects, 

no 

experiment 

Stable 

friends, no 

fixed effects, 

experiment 

Stable 

friends 

 

Stable 

friends 

Individual-level   
   

 
       

Previous preference (ref.: 

vocational or vocational 

secondary) 

 
   

 
       

Grammar school track 
.15 

(.03)*** 
.17 

(.04)*** 
.18 

(.03)*** 
.18 

(.02)*** 

.19 

(.03)*** 
.16 

(.02)*** 
.16 

(.03)*** 
3.10 (.59)*** .14 (0.04)*** .24 (0.04)*** 

.15 

(.03)*** 
.15 

(.03)*** 

Don’t know yet 
.07 (.03)** 

.07 (.04) .07 (.03)** 
.10 

(.03)*** 

.11 

(.03)*** .08 (.03)* .08 (.04)* 1.18 (.56)** .08 (.05) .11 (0.04)** .06 (.05) .06 (.04) 

GPA at the end of 

seventh grade 

.14 

(.02)*** 

 

.15 

(.02)*** 

.13 

(.02)*** 

.17 

(.02)*** 

.13 

(.02)*** 

 

.18 

(.02)*** 

.16 

(.02)*** 
4.52 (.82)*** .16 (.02)*** .13 (0.03)*** 

.17 

(.03)*** 

.17 

(.03)*** 

Parents’ highest 

education level 
            

Not tertiary, but 

secondary 
-.03 (.04) -.02 (.04) -.04 (.05) -.01 (.05) -.03 (.04) .06 (.04) -.01 (.03) .99 (1.00) -.003 (.06) -.04 (0.05) .02 (.04) .02 (.04) 

Below secondary .03 (.03) .06 (.03)* .04 (.03) .08 (.03)* .07 (.03)* 
.09 

(.03)*** 

.06 

(.02)** 
1.96 (.69)*** .07 (.06) .08 (0.03)* 

.12 

(.03)** 

.09 

(.03)** 

Being female (ref.: 

male) 
.07 (.03)* 

.13 

(.03)*** 

.11 

(.03)** 

.13 

(.04)*** 

.13 

(.04)*** 

 

.11 

(.03)*** 

.07 

(.03)** 
2.08 (.70)*** .08 (0.06) .17 (0.04)*** 

.10 

(.03)*** 

.11 

(.03)*** 

Roma or Roma-

Hungarian (ref.: other) 
.04 (.05) .05 (.05) .05 (.05) .06 (.05) -.03 (.04) 

.08 

(.03)** 
.03 (.04) 1.57 (.84) -.08 (0.07) -.01 (0.05) 

.09 

(.03)*** 

.09 

(.03)*** 
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(Table 36 continued)   

Preference for the grammar school trac Model 6 Model 7 

Average marginal effects (AME) 
Stable friends 

 
Stable friends 

Interactions 1   

Friends’ grammar school track preferences and parents’ highest level of education – 

secondary but not tertiary 
.02 (.04)  

Classmates’ grammar school track preferences and parents’ highest level of education – 

secondary but not tertiary 
.04 (.03)  

Friends’ grammar school track preferences and parents’ highest level of education – not 

secondary  
-.04 (.03)  

Classmates’ grammar school track preferences and parents’ highest level of education – 

not secondary 
.01 (.02)  

Interactions 2   

Friends’ previous grammar school track preferences and parents’ highest level of 

education – secondary but not tertiary 
 .002 (.04) 

Classmates’ previous grammar school track preferences and parents’ highest level of 

education – secondary but not tertiary 
 .05 (.03) 

Friends’ previous grammar school track preferences and parents’ highest level of 

education – not secondary  
 -.01 (.04) 

Classmates’ previous grammar school track preferences and parents’ highest level of 

education – not secondary 
 .01 (.03) 
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(Table 36 

continued) 
Preference for the grammar school track 

Average 

marginal 

effects 

(AME) 

Model1 
Model 

2 

Model 

3 

Model 

4 

Model 

5a 

Model 

5b 

Model 

5c  
Model 5d Model 5e Model 5f 

Model 

6 

Model 

7 

Stable 

friends 

Stable 

friends 

Stable 

friends 

Stable 

friends 

Stable 

friends, 

no 

fixed 

effects 

Stable 

friends 

All 

friends 

Stable 

friends 

with 

multiple 

imputations 

(log odds 

ratios, not 

AME) 

Stable 

friends, no 

fixed 

effects, no 

experiment 

Stable 

friends, no 

fixed 

effects, 

experiment 

Stable 

friends 

 

Stable 

friends 

School 

class fix 

effects 

Yes Yes Yes Yes No Yes Yes Yes No No Yes Yes 

Constant (log 

odds) 

-20.50 

(1.67) 

*** 

-19.70 

(2.35) 

*** 

-20.42 

(2.24) 

*** 

-19.39 

(1.75) 

*** 

-3.65 

(0.66) 

*** 

-14.09 

(4.09) 

** 

-3.06 

(2.71) 

-49.14 

(13.12) 

*** 

 

-3.5 (1.07) 

** 

 

-4.68 (1.02) 

*** 

 

-13.12 

(4.56) 

** 

-12.96 

(4.5) 

** 

N students 

(main model) 
428 428 428 428 428 428 462 663 215 213 428 428 

N groups 37 37 37 37 37 37 37 37 20 17 37 37 

BIC (entire 

model) 
1564 1605 1604 1594 1650 1527 2217 - 6074 5196 1528 1516 

Notes. GSEM results. Standard errors in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001 
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7.4.2.2. Direct and Indirect Effects 

Nonlinear indirect effects of peers’ characteristics were obtained as log odds ratios using the nlcom 

postestimation command (Table 37 and Figure 7 for the paths) (StataCorp, 2021). Indirect effects 

are obtained for Model 1, which accounts for school class fixed effects and the direct influence of 

peers’ grammar school preferences. Additionally, these indirect effects are introduced for Model 5b 

and Model 5c, which include school class fixed effects and the direct effect of peers’ grammar 

school track preferences in their applications, their previous grammar school track preferences, their 

academic achievements, and their parental backgrounds.  

In the following, the analysis focuses on the main indirect effects of interest for stable 

friends in Model 5b. Indirect effects through the effect of peers’ grammar school track preferences 

in their applications 

 (𝑝𝑎𝑡ℎ𝑠: 8 + 1;  10 + 1;  12 + 1; 13 + 8 + 1;  14 + 10 + 1;  17 + 1;  15 + 8 + 1;  16 +

10 + 1)  

were consistent with the direct negative effect of peers’ grammar school track preferences in their 

applications on students’ own grammar school track preferences in their applications.  

Classmates’ previous preferences had a significant positive association with students’ 

preferences by influencing their previous preferences for the grammar school track (𝑝𝑎𝑡ℎ: 9 + 7,

𝛽𝑐𝑙𝑎𝑠𝑠𝑚𝑎𝑡𝑒𝑠 𝑤𝑜 𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑟𝑖𝑒𝑛𝑑𝑠 = 2.52,   𝑆𝐸𝑐𝑙𝑎𝑠𝑠𝑚𝑎𝑡𝑒𝑠 𝑤𝑜 𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑟𝑖𝑒𝑛𝑑𝑠 = .60). 

In addition to the direct positive relationship between stable friends’ academic achievement 

and students’ preference for the grammar school track in their applications, it also had an indirect 

positive effect through its effect on students’ own academic achievement (𝑝𝑎𝑡ℎ: 11 + 6, 𝛽 = 1.28,

𝑆𝐸 = .35). Having stable friends who had at least one parent with a tertiary-level education 

indirectly influenced students’ grammar school track preferences in their applications through the 

effect of their previous grammar school track preferences (𝑝𝑎𝑡ℎ: 13 + 2, 𝛽 = .91, 𝑆𝐸 = .23) and 

academic achievement (𝑝𝑎𝑡ℎ: 14 + 3, 𝛽 = 1.46, 𝑆𝐸 = .44) of stable friends.  

 

7.4.2.3. Sub-models 

The results for the sub-models are presented in Appendix P, which includes models with stable 

friends, models with all friends, and models with stable friends using multiple imputations. Results 

being very similar for all of the sub-models, only the results of the stable friends sub-models are 

introduced in the following. The study did not find any association between an individual’s 

previous preference for the grammar school track and the previous preferences of their stable 

friends for the grammar school track (𝐴𝑀𝐸 = .002, 𝑆𝐸 = .03). Meanwhile, a positive association 

was observed between students’ previous preferences for the grammar school track and the previous 

preferences of their classmates (𝐴𝑀𝐸 = .13, 𝑆𝐸 = .02). This effect may be because of the 
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composition of the classroom, as the sub-models did not include fixed effects for school classes due 

to convergence problems. 

Students whose parents completed secondary education, but not tertiary education, were less 

likely to express a preference for the grammar school track before submitting their applications 

compared to students who had at least one parent with a tertiary education level  (𝐴𝑀𝐸 =

−.21, 𝑆𝐸 = .05). Students whose parents did not complete secondary education were more likely to 

be uncertain about their previous secondary school preferences compared to students who had at 

least one parent with tertiary education level  (𝐴𝑀𝐸 = .15, 𝑆𝐸 = .05).  

The percentage of friends’ who preferred the grammar school track in their applications was 

positively associated with the percentage of  friends’ expressing previous grammar school 

preferences (𝐴𝑀𝐸 = .36, 𝑆𝐸 = .06), the percentage of their parents with tertiary-level education 

(𝐴𝑀𝐸 = .22, 𝑆𝐸 = .07), and their average academic achievement (𝐴𝑀𝐸 = .35, 𝑆𝐸 = .06). The 

percentage of friends’ parents with tertiary-level education had a positive effect on the proportion of 

their previous grammar school track preferences  (𝐴𝑀𝐸 = .54, 𝑆𝐸 = .08). The proportion of 

friends’ parents with tertiary- or at least secondary-level education was positively related to friends’ 

average academic achievement (𝐴𝑀𝐸𝑡𝑒𝑟𝑡𝑖𝑎𝑟𝑦 = .50, 𝑆𝐸𝑡𝑒𝑟𝑡𝑖𝑎𝑟𝑦 = .08; 𝐴𝑀𝐸𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 = .22,

𝑆𝐸𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 = .06). Similar associations could also be observed for classmates’ characteristics. 



163 
 

Table 37: Main nonlinear direct and indirect effects of interest on students’ preferences for the grammar school track in their applications 

  Model 1 Model 5b Model 5c 

  
Stable 

friends 

Classmates wo 

stable friends 

Stable 

friends 

Classmates wo 

stable friends 
All friends 

Classmates wo 

all friends 

Path in Figure 6 Peers’ previous grammar school preferences       

2 Direct - - 
1.69 

(.43)*** 
-3.80 (1.97) 1.13 (.57)* .30 (1.14) 

8+1 

Indirect through its effect on peers’ 

grammar school track preferences in 

their applications 

-.53 (.29) -1.50 (1.00) 
-1.64 

(.38)*** 
-2.62 (1.08)** 

-1.17 

(.37)** 
-3.06 (.94)** 

9+7 

Indirect through its effect on students’ 

previous preferences for the grammar 

school track 

.03 (.39) 1.78 (.42)*** .05 (.55) 2.52 (.60)*** .59 (.47) 1.47 (.62)* 

 Peers’ GPA       

3 Direct - - 
2.86 

(.65)*** 
3.81 (1.43)** 1.47 (.82) 2.35 (.89)** 

10+1 

Indirect through its effect on peers’ 

grammar school track preferences in 

their applications 

-.52 (.29) -1.56 (.82) 
-1.61 

(.39)*** 
-2.73 (.90)** 

-1.27 

(.33)*** 
-2.25 (.66)** 

11+6 
Indirect through its effect on students’ 

GPA 
.99 (.20)*** .09 (.11) 

1.28 

(.35)*** 
.17 (.19) 

1.55 

(.35)*** 
.11 (.17) 
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Table 37 continued Peers’ parental background: tertiary       

4 Direct - - -.87 (.46) -2.42 (1.16)* -.36 (.42) -.56 (.55) 

12+1 

Indirect through its effect on friends’ 

grammar school track preferences in 

their applications 

-.33 (.23) -1.25 (.83) 
-1.02 

(.35)** 
-2.17 (.91)* -.83 (.29)** -1.78 (.70)* 

13+8+1 

Indirect through its effect on peers’ 

previous grammar school track 

preferences and the effect of peers’ 

previous grammar school preferences 

and peers’ preferences in their 

applications 

-.29 (.17) -1.08 (.76) -.89 (.26)** -1.88 (.83)* -.61 (.23)** -2.04 (.73)** 

14+10+1 

Indirect through its effect on peers’ 

GPA and the effect of peers’ GPA and 

peers’ preferences in their 

applications 

-.27 (.16) -1.09 (.63) 
-.82 

(.23)*** 
-1.90 (.70)** -.68 (.21)** -1.45 (.50)** 

13+2 

Indirect through its effect on peers’ 

previous grammar school track 

preferences 

- - .91 (.23)*** -2.73 (1.30)* .59 (.28)* .20 (.76) 

14+3 

 

Indirect through its effect on peers’ 

GPA 
- - 1.46 (.44)** 2.65 (1.05)* .78 (.47) 1.51 (.61)* 
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Table 37 continued Peers’ parental background: secondary       

5 Direct - - -.99 (.33)** -5.50 (1.46)*** -.96 (.38)* -1.50 (.71)* 

17+1 

Indirect through its effect on friends’ 

grammar school track preferences in 

their applications 

.02 (.09) .18 (.35) .07 (.29) .31 (.63) .04 (.24) -.04 (.50) 

15+8+1 

Indirect through its effect on peers’ 

previous grammar school track 

preferences and peers’ preferences in 

their applications 

-.05 (.06) -.03 (.18) -.15 (.13) -.05 (.31) -.08 (.11) -.09 (.25) 

16+10+1 

Indirect through its effect on peers’ 

GPA and peers’ preferences in their 

applications 

-.11 (.08) -.40 (.30) -.35 (.14)* -.69 (.42) -.25 (.12)* -.60 (.31) 

15+2 

Indirect through its effect on peers’ 

previous grammar school track 

preferences 

- - .16 (.12) -.08 (.44) .07 (.10) .01 (.04) 

16+3 

 

Indirect through its effect on peers’ 

GPA 
  .62 (.26)* .96 (.57) .29 (.20) .63 (.32)* 

Notes. nlcom results from GSEM models. Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 
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Figure 7: Paths for direct and indirect effects in Table 37  

 
Notes. Own edition. 



167 
 

7.5. Discussion 

This study investigated whether students’ educational preferences are associated with their friends’ 

preferences, while also considering other factors such as friends’ academic achievement, parental 

background, and the broader peer context. Generalized Structural Equation Models were used to 

analyse the effect of peers on adolescents’ preferences for the grammar school track in their 

applications. The analysis also accounted for that friendship ties may be created or dissolved based 

on similarity in educational preferences.  

The results indicated that students’ own preferences for the grammar school track in their 

applications had a negative association with the share of friends and classmates who preferred the 

grammar school track in their applications.  Meanwhile, there was a positive relationship between 

the share of stable friends who preferred the grammar school track in the year before secondary 

school applications and students’ preferences in their applications. Thus, Hypothesis 1, regarding 

the positive association between students’ and their friends’ educational preferences, was only 

supported in relation to friends’ previous educational preferences. Hypothesis 2, which suggests a 

similar association among classmates, was not supported by the present analysis beyond the 

unobserved heterogeneity across school classes.  The study found that the relationship between 

students’ preferences and the preferences of their peers for the grammar school track did not vary 

by students’ different parental backgrounds. 

The transmission of educational preferences may take a longer time, potentially explaining 

why students’ preference for the grammar school track was affected by their friends’ past grammar 

school preferences rather than their current preferences at the time of the applications.  Thus, stable 

friendships seem to be able to promote competitive educational preferences. Nevertheless, the effect 

of stable friends’ previous preferences was small compared to the negative effect of peers’ 

preferences in their applications. Overall, the results did not provide sufficient support for the 

positive association between friends’ educational preferences. This is partly in line with the results 

of a recent study that showed no direct positive effect of the secondary school track choices of 

friends on the choices of Hungarian adolescents (Keller, 2023). 

The significant negative coefficients of peers’ preferences for the grammar school track in 

their applications with the inclusion of school class fixed effects may be somewhat surprising. This 

could be partly explained by the fact that the unobserved heterogeneity between school classes is 

likely to be related to students’ educational preferences. Moreover, the ambitious preferences of 

peers may be disheartening for students during the secondary school application process, as there is 

no longer an opportunity to improve their academic performance, but only to adjust their 

preferences.  
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Perceived societal constraints can set boundaries on individuals' ability to envision or hope 

for themselves, potentially limiting their desires (Tarabini and Curran, 2018). Therefore, 

individuals’ aspirations and expectations tend to align according to those perceived constraints 

(Bohon, Johnson, and Gorman, 2006; Haller, 1968; Portes et al., 2010). Having more peers who 

aim for the most competitive grammar school track may indicate lower chances of getting into that 

program. This could discourage students from choosing it as their first preference. 

A positive connection was found between the academic achievement of stable friends and 

classmates at the end of the school year preceding the applications and students’ preferences for the 

grammar school track in their applications. Previous research on the relationship between the 

academic achievement of peers and students’ educational preferences has yielded inconsistent 

results. Some studies have indicated a negative effect of the academic achievement of peers on 

educational preferences within the same school cohort (Jonsson and Mood, 2008; Rosenqvist, 

2018), while others have found a positive effect for classmates within the same school (Smith, 

2023). The present study indicates that the high achievement of close peers may promote ambitious 

educational options. 

The generalizability of the present results may be limited because the initial sampling 

procedure aimed to include school classes with a wide range of ethnic compositions.  Future studies 

replicating this investigation in other contexts and using different data could offer a solution for this 

limitation. Still, the study can provide insights into peer effects on educational preferences in 

settings in which less advantaged children are overrepresented. The study did not control for initial 

friendship selection based on educational preferences. Nonetheless, the presented results emphasise 

the role of the educational context in the study of peer effects suggesting that in contexts in which 

disadvantaged students are overrepresented, peers’ high aspirations may be discouraging for 

students.  
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8. SUMMARY AND CONCLUSION 

 

 

8.1. Summary of the Empirical Findings 

The aim of this dissertation was to explore the influence of peers on educational aspirations in 

Hungarian primary schools. Aspirations have been used as a general term to investigate academic 

ambitions and preferences regarding secondary school education. This study aimed to expand on 

existing knowledge about the influence of peers, especially friends, on adolescents’ aspirations. The 

dissertation focused on various aspects of educational aspirations and peer effects.  

Table 38 provides a summary of the key results. 

The empirical analyses were carried out on the second, fourth, fifth, and sixth waves of a 

panel study that consisted of six waves conducted by the Research Center for Educational and 

Network Studies (RECENS) between 2013 and 2017 with primary school students as participants.  

Chapter 5 utilised the fourth, fifth, and sixth waves, Chapter 6 used the second, fourth, and fifth 

waves, while Chapter 7 used the fifth and sixth waves of the study. 

The dissertation explored the impact of peers on different measures of aspirations. Chapter 5 

discussed students’ academic goals, specifically their academic ambitions in two school subjects. 

Chapter 6, on the other hand, examined how students’ preferences for their secondary school track 

evolved from fifth to seventh grade. Chapter  7 focused on students’ preferences for the grammar 

school track when applying to secondary schools.  

Among peer relationships, particular attention has been paid to the influence of friends 

among peers during adolescence (Berndt, 1992; Berndt and Savin-Williams, 1993; Brechwald and 

Prinstein, 2011). Hence, the dissertation mainly focused on friendship ties. The peer relations 

students experience in school, especially with those they spend a lot of time around, can also be 

fundamental to their growth. Therefore, besides friends, the effect of school classmates was also 

considered in Chapter 7. 

The empirical studies featured in Chapter 5 and Chapter 6 directly addressed social 

influence and social selection issues. Using multilevel Stochastic Actor-Oriented Models, the 

studies separated the effects of social selection and social influence.  In Chapters 5 and 6, the 

examination was limited to dyadic associations since Stochastic Actor-Oriented Models including 

group-level (school class-level) peer effects did not converge. 

Chapter 5 focused on the co-evolution of friendship ties and academic ambitions over the 

course of sixth, seventh, and eighth grades. The analysis measured academic ambitions by assessing 

the grades students aspired to achieve in two important school subjects: mathematics and Hungarian 

literature. These subjects play a crucial role in students’ future academic careers. Meanwhile, the 
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study distinguished the role of social influence and friendship selection based on academic 

ambitions and academic achievement. 

Chapter 6 examined how students’ preferences for secondary school tracks developed from 

the spring semester of fifth grade to the spring semester of seventh grade. The study investigated the 

influence of various characteristics of students’ friends, such as their preferences, parental 

background, and academic achievement on students’ secondary school track preferences. The study 

distinguished between the selection of friends and the influence of friends based on the 

abovementioned characteristics. Chapter 7 analysed whether students’ preference for the grammar 

school track in their applications was linked to the preferences of their friends and classmates.  

Friendship selection was controlled for by focusing on stable friends within the observed period. 

 

8.1.1. Empirical Results for Social Influence 

The results related to the impact of peer influence on academic ambitions and preferences for 

secondary school tracks suggest that the way social influence works may vary depending on the 

specific measures of aspirations.  The study in Chapter 5 demonstrated that changes in adolescents’ 

academic ambitions were associated with their friends’ ambitions. Over time, the students modified 

their academic ambitions in the two subjects to align more closely with those of their friends, 

although the p-value for mathematics slightly surpassed the accepted threshold. Nevertheless, the 

influence tables showed that the mechanisms underlying the tendency toward similarity were 

slightly different for the two school subjects. In Hungarian literature, the attractiveness of friends’ 

high ambitions was more pronounced than that of low ambitions, while the opposite process could 

be observed for mathematics.  

Chapter 6 results showed that the average preferences of friends did not have a direct 

positive effect on the formation of students’ grammar school track preferences. The findings in 

Chapter 6 suggest that having friends who were more inclined towards the grammar school track 

did not benefit students in aligning their preferences with the grammar school track.  Having friends 

who preferred the vocational secondary school track had a negative impact on students’ own 

preferences for that track. The sign of the coefficients was also negative regarding grammar school 

track preferences, but the p-values were outside the accepted threshold. 

Based on the findings in Chapter 7, there was a negative association between the grammar 

school track preferences of friends and classmates in their applications and the preferences of 

adolescents for the grammar school track in their applications. Meanwhile, the preferences of 

friends for the grammar school track in the school year before secondary school applications were 

found to have a positive but weaker correlation with adolescents’ preferences for the grammar 

school track in their own applications. Thus, friends’ ‘lagged’ (previous) preferences had a positive 
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association with students’ preferences in their applications but only with friends’ preferences in 

their applications also accounted for. 

The influence of friends on the aspirations of adolescents could also originate from other 

qualities of friends, apart from their aspirations. According to the evidence presented in Chapter 6, 

the resources that the parents of friends can provide may influence whether adolescents develop 

preferences for the grammar school track.  Having friends who have at least one parent with tertiary 

education level positively influenced students’ preferences for the grammar school track. The 

results of this study demonstrate that parental background is a major factor in the decisions of 

students at this age. Subsequently, the impact of friends may be channelled through their parental 

resources, namely those of friends from more advantaged backgrounds.  

Friends’ academic achievement did not have a direct effect on students’ academic ambitions 

or secondary school track preferences preceding the application period as shown in the empirical 

analyses in Chapters 5 and 6. In Chapter 7, the results revealed a direct positive connection between 

the academic achievement of stable friends and the preferences of adolescents for the grammar 

school track in their applications. Additionally, an indirect positive effect was observed through the 

effect of the academic achievement of stable friends on the academic achievement of students. 

Those results indicate that high-achieving friends may motivate students to strive for competitive 

options by setting academic norms that align with those options, while there was no indication of 

negative contrast effects in either of the studies. 

The susceptibility to peer influence may be affected by individual attributes. Thus, the 

empirical studies in Chapters 6 and 7 assessed whether the effects of peers vary depending on the 

student’s family background. According to the results, peer effects on students’ aspirations did not 

vary by students’ family background. 

Although both focus on secondary school track preferences, the empirical results presented 

in Chapters 6 and 7 cannot be directly compared. They were evaluated using a specific 

methodological approach and slightly different subgroups that were appropriate for the research 

questions and outcome measures.  Nevertheless, the results of the two studies both indicated that 

friends and classmates did not have a direct positive impact on adolescents’ preferences for the 

academic-oriented secondary school track. Instead, it seemed that the preferences of friends had a 

negative impact on students’ own preferences. Additionally, both studies showed that other 

characteristics of friends could affect students’ preferences for the more academic-oriented 

secondary school track.  

Nonetheless, an essential difference between the two studies was that before the last year of 

primary school, students could answer with the ‘I don’t know yet’ category when asked about their 
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secondary school track preferences. When it came to applying for secondary school, one had to 

make a decision without the option of saying ‘I don’t know yet’.  

 

8.1.2. Empirical Results for Social Selection  

Turning to the contribution of academic attributes to friendship selection, results in Chapter 5 

indicated that academic ambitions did not contribute to the creation, maintenance, or dissolution of 

friendship ties among Hungarian adolescents in either school subjects. Meanwhile, academic 

achievement in Hungarian literature seemed to be a salient and relevant attribute regarding 

friendship selection. Neither academic achievement nor academic ambitions in mathematics 

contributed to friendship selection. 

Regarding secondary school track preferences in Chapter 6, students appeared to be more 

likely to form and maintain friendships with classmates who had similar track preferences 

indicating that educational advantages may be concentrated within these adolescent friendships 

(DiMaggio and Garip, 2012). 

Nonetheless, one should be careful in assessing the social selection results because of the 

absence of ego effects in the selection part of SAOM. This is especially the case regarding the 

empirical analysis in Chapter 6 in which the effect measuring similarity directly included ego’s 

value. It can still be argued that distinguishing social selection and social influence processes in the 

models in  Chapters 5 and 6 can still show whether adolescents tend to adjust their aspirations in 

response to their friends’ characteristics when the evolution of their networks are controlled for. 
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Table 38: Research questions and findings in the empirical chapters 

Main research questions Chapter 5 Chapter 6 Chapter 7 

Do peers affect 

adolescents’ educational 

aspirations? 

Adolescents tend to adjust 

their academic ambitions in 

Hungarian literature and 

mathematics to their 

friends’ academic 

ambitions 

No direct positive effect 

Having friends with highly 

educated parents has a 

positive effect students’ 

grammar school aspirations  

Friends’ preferences in 

their applications have a 

negative effect on students’ 

grammar school track 

preferences, previous 

preferences have a positive 

effect when considered 

together with preferences in 

applications 

Does social selection, 

social influence, or both 

contribute to friends’ 

similar educational 

aspirations? 

Social influence contributes 

to similar aspired grades in 

both school subjects 

Academic ambitions do not 

contribute to friendship 

selection 

Students tend to select 

friends on the basis of 

grammar or vocational 

secondary school track 

preferences, but the results 

are inconclusive because of 

the lack of ego effects 

Social influence contributes 

to dissimilarity 

 

- 

Do academic achievement, 

educational aspirations, or 

both contribute to 

friendship selection?  

Academic achievement 

contributes to friendship 

selection in Hungarian 

literature 

Academic ambitions do not 

play a role in friendship 

selection 

Those effect should be 

interpreted with caution 

 - 

Do peer effects on 

educational aspirations vary 

by students’ parental 

backgrounds? 

- No No 

 

8.2. Main Scientific Contributions of the Study 

Following an overview of the empirical chapters, the central research questions and the scientific 

contribution of the dissertation are discussed. The main objective of this dissertation was to 

examine the dynamics of friendship selection and influence on aspirations, considering the different 

ways in which peers can impact aspirations. This dissertation advances prior research in numerous 
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ways. In Chapter 5 and 6 of the dissertation, Stochastic Actor-Oriented Models were employed to 

distinguish between social influence and social selection when examining aspirations. As standard 

statistical models cannot capture the dependencies within networks, the estimates they would 

provide in regard to the impact of friends on aspirations would be biased. 

Previously, only a few studies applied SAOM for analysing friends’ influence on 

educational aspirations while taking the possible confounding effect of friendship selection into 

account (e.g., Kretschmer and Roth, 2021; Lorenz et al., 2020; Mundt and Mundt, 2020). None of 

those studies concentrated on primary school students. Nevertheless, in stratified educational 

systems, exposure to peers before tracking may be particularly relevant because tracks are typically 

composed of individuals with similar academic achievement and parental backgrounds (Shavit and 

Blossfeld, 1993). 

In addition, the studies examined how social influence may differ regarding various 

indicators of aspirations and how various attributes of peers, such as their aspirations, parental 

background, and academic achievement, may affect students’ own aspirations. The various 

measures of aspirations used in the studies had different relationships with subsequent educational 

accomplishments. The dissertation revealed that the influence of peers on the examined measures of 

aspirations varied.  Moreover, the importance of different measures of aspirations and academic 

achievement seemed to vary in the friendship selection process.  

By focusing only on one measure of aspirations, the dissertation may have missed the role 

that different aspiration measures play in selecting friends and the various ways in which peers can 

influence different aspirations. The next section will discuss the theoretical implications of different 

aspiration measures yielding dissimilar results for selection and influence.  

The empirical analysis in Chapter 7 further differentiated between the influence of friends’ 

attributes and classmates’ attributes. This analysis showed the importance of distinguishing between 

individual friendships and peer relationships in the broader context. 

Still, some findings remain open to further investigations. Future research in this area could 

provide insights into how students access the resources of their peers’ parents.  To what extent do 

parents share information with their children’s friends and the parents of their children’s friends? 

And how does this information flow from parents through their children to the children of their 

friends? 

  In addition, it is important to conduct further investigation on the conditions under which 

friends’ educational preferences, particularly their preference for the most academically-oriented 

track, can discourage students from expressing similar preferences. Future research could explore 

the concepts that students associate with success in different school subjects to gain greater insight 

into their impact on the friendship selection. 
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8.3. Theoretical Implications 

The present dissertation revealed that social networks may have an impact on students’ educational 

aspirations. The results implied that peer influence on academic outcomes may be conveyed 

through various mechanisms. The type of aspiration indicators examined had different conclusions 

regarding social influence. 

In Chapters 5 and 6, the empirical analyses examined whether students adjusted their 

aspirations to align with those of their friends. The studies also differentiated between social 

influence and social selection processes. The empirical results from Chapter 5 showed that 

adolescents’ academic ambitions were impacted by their friends’ academic ambitions. There was a 

tendency in Hungarian literature and mathematics to align one’s ambitions with those of one’s 

friends, although in the case of mathematics, p-values slightly exceeded the accepted thresholds. 

 While the high ambitions of friends were more appealing than their low ambitions in 

Hungarian literature, the attractiveness of the low or moderate ambitions of friends appeared to be 

the reason for the influence on academic ambitions of friends in mathematics. Those findings 

highlight that academic motivation is a domain-specific construct not only at the individual level 

but also with regard to social influence. 

Regarding students’ secondary school track preferences (Chapter 6), there was no direct 

positive influence of friends’ preferences on students’ grammar school track preferences. The 

influence of friends was somewhat indirect, being linked to the resources of their parents.  The 

results of the empirical analysis in Chapter 6 demonstrated that having access to external parental 

capital, particularly having friends from affluent backgrounds, could have an effect on secondary 

school track preferences.  

The study in Chapter 6 emphasises the importance of schools as social institutions where 

social networks can influence academic outcomes (e.g., Coleman, 1988). These findings are 

consistent with previous results that implied that educated parents have more interest in the 

academic track and are more familiar with the educational system. Therefore, more educated 

parents are often believed to have an information advantage, which could influence the attitudes and 

choices of other parents or students (e.g., Carolan and Lardier, 2018; Cherng, Calarco, and Kao, 

2013; Coleman, 1988; Crosnoe, 2004; GVI, 2020a). 

The results from Chapter 5 and Chapter 6 suggest that the influence of friends’ aspirations 

on aspirations may be more substantial for academic outcomes which are specific to the immediate 

school environment, or which have a more immediate impact. When students aim for a specific 

grade, they tend to have a better understanding of what is attainable and how to achieve their goals, 

compared to when they choose a secondary school track.  



176 
 

The empirical analysis in Chapter 7 examined students’ preferences for the grammar school 

track in students’ secondary school applications accounting for classmates’ effect as well as the 

creation and dissolution of friendship ties in the observed one-year period. Somewhat surprisingly, 

the applications that were preferred by friends were negatively related to the applications that were 

favoured by students.  

Combining the results of Chapters 6 and 7, there was a negative relationship between 

students’ preferences for the grammar school track their peers’ preferences, although the p-values 

exceeded the set thresholds in the SAOM in Chapter 6. This opposes some previous research that 

suggested the positive influence of peers on educational preferences (e.g., Kretschmer and Roth, 

2021; Raabe and Wölfer, 2019; Rosenqvist, 2018).  

This unexpected negative relationship in the current research could be attributed to the 

slightly different focus of the present study. Several previous studies (e.g., Kretschmer and Roth, 

2021; Raabe and Wölfer, 2019) have examined the influence of peers on distant educational 

aspirations, specifically the highest level of education individuals aim to achieve. When considering 

long-term educational outcomes, students do not need to consider the availability of specific seats. 

Meanwhile, when considering the type of secondary school they prefer, students may be more 

influenced by the availability of seats and their perception of the likelihood of being admitted to 

different types of education.  

Perceived constraints can create barriers which can prevent individuals from having 

aspirations or dreams for themselves (Tarabini and Curran, 2018). Individuals tend to adjust their 

aspirations and expectations to perceived constraints (Bohon, Johnson, and Gorman, 2006; Haller, 

1968; Portes et al., 2010).   

Students may consider the likelihood of being accepted into different programs and form 

their own preferences in contrast to those of their friends. This may be especially true in the context 

of the present study in which disadvantaged schools are overrepresented. As the deadline for 

secondary school applications approaches, the time available for preparation and the application 

process decreases.  During this period, instead of transmitting norms and values, friends and 

classmates may influence students’ beliefs about their chances of being accepted into various 

programs. Additionally, the inclination toward dissimilarity may also result from the distinction 

between already preferring a certain track or not developing established preferences. 

The grammar school preferences of friends in the year leading up to the applications were 

positively correlated with the preferences of the students in their applications, when including the 

preferences of their friends in their applications. In the year before applying to secondary school, 

discussions about choosing a school may become more frequent, allowing enough time for 

preparations to be made.  It is possible that this explains why there was a positive connection 
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between the choices students made in their applications and the previous preferences of their stable 

friends.  Nevertheless, those effects were not nearly as strong as the negative effect of friends’ 

preferences in their applications. It is important to note that previous preferences had a strong 

correlation with preferences in the applications. Therefore, the positive impact of previous 

preferences could be overshadowed by the negative impact of preferences in the applications. 

Students’ preferences in their applications for the highly competitive grammar school 

program were affected by the academic achievement of their stable friends and classmates. This 

suggests that students were more likely to pursue the challenging track if their peers had high 

academic achievement. Thus, this shows that friends can set academic standards for adolescents 

through their academic achievement and this result contributes to competing evidence regarding the 

negative contrast effect or positive effect of peers’ academic achievement on students’ aspirations 

(Jonsson and Mood, 2008; Rosenqvist, 2018; Smith, 2023). 

Overall, the results of the three empirical chapters showed that friends’ influence was most 

straightforward regarding academic ambitions for school grades in the next school report. Thus, 

friends’ aspirations in primary school may have a positive effect on proximate educational 

outcomes as well as on outcomes that are not limited by the number of students that can reach them. 

In Hungary, the practice of ‘grading on a curve’ is not common, so there is no need for friends to 

compete with each other to achieve good grades.  In such scenarios, adolescents may be more likely 

to conform to their friends’ ambitions. At the same time, students from the same cohort are all 

applying for the same number of secondary school seats. As a result, they may strategically adjust 

their preferences based on their chances of getting admitted, taking into consideration their friends’ 

preferences. 

When the application period for secondary school is far away, students may not be as 

involved in the decision-making process regarding their options for secondary school as their 

parents. As a result, friends may indirectly influence each other’s preferences through the resources 

of their parents. These results are in line with previous studies that highlight the importance of 

schools in individuals’ educational careers beyond formal education (e.g., Coleman, 1988; Crosnoe, 

2004).  

Parents with tertiary education may invest more time into secondary school choice many 

years before the application stage. With greater material and immaterial resources, parents with 

high education level typically have more involvement in and knowledge about educational matters 

(GVI, 2020a; Lareau, 2011), and thus, may affect the preferences of other students than their 

children.  

It is important to point out, however, the methodological differences between the studies in 

Chapters 6 and 7. The behaviour component of SAOM, as applied in Chapter 6, examines whether 
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changes in individuals’ behaviour, specifically their preferences for grammar school track and 

vocational secondary school track, can be attributed to changes in the behaviour of their friends. 

Whereas the analysis in Chapter 7 focused on a cross-sectional outcome instead of change. 

The empirical results presented in the dissertation suggest that educational aspirations can 

sometimes be the foundation for friendship ties. Chapter 5 indicated that academic aspirations in 

Hungarian literature and mathematics did not contribute the process of selecting friends.  The 

results in Chapter 6 indicate that the development of secondary school track preferences may 

contribute to the friendship selection process within primary school classes. This is important 

because the clustering of educational preferences in social networks can strengthen preexisting 

inequalities (DiMaggio and Garip, 2012). The findings of this investigation align with previous 

studies that suggested a link between adolescents’ post-secondary educational expectations and 

friendship selection (Kretschmer and Roth, 2021; Lorenz et al., 2020; Mundt and Mundt, 2020). 

This could be attributed to the visibility of behaviours related to the development of school 

preferences.  

Secondary school preferences may contribute to the creation and maintenance of friendship 

ties through several processes. To make an informed decision about the secondary school track, 

thorough information gathering, and assessment is needed during the last school years of primary 

education. Interacting with other people can be a vital element in collecting and assessing 

information. By sharing information and expressing their perspectives, students can make their 

preferences clear.  

Aspirations inspire individuals to strive for their goals (Trebbels, 2015), and this can lead to 

visible behaviours, such as putting in the effort to achieve the academic results necessary to 

accomplish those goals. Students preparing for competitive secondary schools often exhibit 

behaviours that are academically driven, such as completing their homework, exhibiting good 

conduct, and participating actively in class. 

Academic achievement but not ambitions in Hungarian literature (Chapter 5) affected the 

selection of friends among Hungarian adolescents in the sample. This finding supports previous 

studies that indicated academic achievement can be an important characteristic that indicates other 

desirable traits to peers, ultimately leading to the formation of friendships (Lomi et al., 2011; Torlò 

and Lomi, 2017).  

Based on the assumption that observable attributes can contribute to friendship selection 

(de Klepper et al., 2010; van Duijn et al., 2003), it can be supposed that academic achievement in 

Hungarian literature is a salient attribute for peers within the classroom and can contribute to the 

friendship selection process. There is a more direct relationship between academic ambitions and 

academic achievement in certain school subjects than between academic achievement and 
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preferences for the secondary school track. Therefore, there may be salient behaviour indications 

related to both academic achievement and academic ambitions and the former attribute being easier 

to observe for peers, may overshadow friendship selection on the basis of similar ambitions. 

It has been observed that students’ reading proficiency in school is associated with certain 

individual behaviours and attributes such as their enjoyment of reading during free time (Wigfield, 

1997) or their parental background (Rogiers, Van Keer, and Merchie, 2020). These characteristics 

may be signalled through language style and cultural differences. The salience of academic 

achievement in Hungarian literature may be related to the phenomenon that academic achievement 

in Hungarian literature is related to language skills and language usage, attributes that may signal 

other characteristics relevant to friendship selection (e.g., family background). 

It is important, however, to approach the findings on social selection with caution due to the 

absence of ego effects in the models. These models are still able to control for the overall role of 

friendship selection in the similarity of friends’ aspirations  and report social influence effects that 

are distinguished from social selection. Nonetheless, the reported similarity effects in the social 

selection part of the models (measured with either the simX or egoXaltX effects) may be biased 

with the exclusion of the egoX effects. 

Overall, the empirical studies in the dissertation suggest that the proximity of the outcomes 

that the aspiration metrics measure, as well as students’ own agency in the matter, may leave more 

room for students to adjust their aspirations in response to their friends’ aspirations. The academic 

ambitions for the next evaluation period in two school subjects have a limited time frame: the 

upcoming school report. Academic ambitions in different subjects vary within the school setting 

and can be pursued without any limitation, as there are no restrictions on the number of grades a 

teacher can assign to their students. Meanwhile, secondary school preferences concern a more 

distant outcome for several years.  

Students may be less invested in this issue prior to the application period, and this might be 

the reason why friends had an indirect positive effect on students’ preferences for the grammar 

school track through their affluent backgrounds. Moreover, there are external factors that are 

unrelated to a student’s academic performance but can still impact their placement in secondary 

school. For example, the availability of school places in a particular area can influence the options 

available to students. This could be a contributing factor to why friends often end up having 

different preferences. 

 

8.4. Implications for Social Policy 

Peer effects are important to consider when evaluating educational interventions. This is because 

educational policies and programs can have a multiplier effect, where the impact of an intervention 



180 
 

on one person can spread to others (Glaeser, Sacerdote and Scheinkman, 2003). Adolescents tend to 

spend more time with their peers and friends compared to earlier stages of life (e.g., Berndt 1992; 

Berndt and Savin-Williams 1993).  Hungarian primary school students are assigned to fixed class 

compositions and spend a significant amount of their time with their classmates. They often develop 

friendships with some of them.  Students in the same class have the opportunity to observe each 

other’s academic behaviour and to communicate their goals and plans.  

The results of the dissertation indicate that primary school students in Hungary can be 

directly influenced by their friends when it comes to their academic ambitions in school subjects. 

This suggests that interventions aimed at influencing students’ aspirations through their peers may 

be more successful if they focus on outcomes within the school environment rather than targeting 

aspirations for external institutions. Adolescents have greater control over their academic 

achievement and the goals they set for themselves in terms of their grades, as opposed to the 

selection of secondary schools.  Future interventions should consider how students’ interactions 

with their peers affect their aspirations and motivation in the school environment. Those aspirations 

can benefit students’ further educational careers if they achieve higher grades because of their 

elevated aspirations. 

Moreover, it is important to consider that the influence of peers on students’ aspirations 

varies depending on the specific domain. While students may be attracted to the high ambitions of 

their friends in one academic field, they may be more inclined to align themselves with their 

friends’ less ambitious goals in another academic field. This is supported by the varying influence 

processes observed in Hungarian literature and mathematics. Interventions could address this issue 

by targeting specific obstacles to student motivation in specific domains, utilising peer influence as 

a means of support. 

Because the parental background of friends can impact students’ adjustment to their 

secondary school preferences before the application process, it is important for educational 

institutions to assist students in forming friendships with peers from diverse backgrounds. When 

friendship ties emerge in the classroom setting, initial homogeneity in the class context could 

contribute to the homophily of friendship ties (Feld, 1982; Manski, 1993; McPherson and Smith-

Lovin, 1987). This is a crucial issue in the Hungarian educational system in which primary schools 

and primary school classes are characterized by segregation based on students’ family and ethnic 

backgrounds (Kertesi and Kézdi, 2005; Kertesi and Kézdi, 2009). 

Reducing segregation in the school system based on students’ socioeconomic background 

could have a positive impact on the aspirations of students from disadvantaged families. This is 

because they would have the opportunity to access educational advantages through their peers that 

would otherwise be unavailable to them.   
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Nonetheless, friendships can be segregated even within diverse class assignments (Dollmann 

and Rudolphi, 2020). Therefore, heterogeneity within school classes can only help reduce 

educational inequalities if there is also support for the formation of diverse friendship connections. 

One way for teachers to address how students can influence each other is by implementing seating 

assignments (Keller and Takács, 2019).  Further, peers who are near in age to students but come 

from a different social context are underutilised tools in mentoring. Nevertheless, there is evidence 

that when secondary school students are randomly assigned to serve as near-peer mentors, it can 

enhance the academic motivation of their mentees in the eighth grade of primary school (Destin, 

Castillo and Meissner, 2018). Therefore, encouraging the development of peer relationships like 

this could be beneficial for the educational outcomes of disadvantaged students. 

Overall, interventions that aim to influence students’ aspirations through their peers could be 

more effective if they focus on school-related outcomes that students have direct control over. 

Nevertheless, the characteristics of the institutional context play an important role in providing 

opportunities for social influence in general. If students are not able to interact with peers from 

diverse family backgrounds, they will miss out on the benefits of leveraging their peers’ parental 

resources. If students from disadvantaged backgrounds are provided with accurate information 

about the opportunities available to them and have a belief in social mobility, they may be more 

motivated to pursue higher goals (Browman, Svoboda, and Destin, 2022; Destin and Oyserman, 

2009; Keller, Takács, and Elwert, 2021). Yet, it is essential to emphasise that increasing aspirations 

without providing the necessary supportive resources to reach them can not sufficiently support the 

educational mobility of students from less advantaged backgrounds (Destin, 2020; St. Clair, Kintrea 

and Houston, 2013).  

 

8.5. Limitations 

The empirical analyses presented in the dissertation are based on a sample that is not representative 

of Hungarian primary school students. Students from schools with a higher proportion of Roma 

students compared to the overall population of Hungarian primary school students are 

overrepresented in the sample. Moreover, there were sample restrictions made for applying random 

coefficient SAOM. Therefore, the generalizability of the results is limited. 

Nevertheless, the results can shed light on peer influence and selection mechanisms in 

educational contexts where students often lack critical educational resources at home. Therefore, the 

resources such as academic norms, role models, or information they can reach through their peers 

can have a notable effect on their educational careers.  

An additional limitation is that the ego effects did not converge and were therefore removed 

from the models in Chapters 5 and 6. This could potentially affect the similarity effects (egoXaltX 
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and simX). Nonetheless, by including similarity effects, the models were still able to control for 

social selection. 

By distinguishing between stable friends in the observed one-year period and friends in 

general, the empirical analysis in Chapter 7 partially accounted for friendship selection. However, it 

cannot be asserted that the previous creation and dissolution of friendship ties were not affected by 

the similarity in aspirations.  Nonetheless, the results showed whether there was a similarity in 

grammar school preferences among friends, taking into account the selection of friendships in the 

last year of primary school.  

 

8.6. Direction for Future Research 

The results presented in Chapter 5 indicated that academic achievement in mathematics and 

Hungarian literature played different roles in the friendship selection process. Nevertheless, the 

mechanisms underlying this phenomenon have yet to be fully uncovered, and future studies should 

aim to clarify this. It is still unclear how students assess the academic performance of their friends 

in different subjects, and whether the academic performance in various subjects is related to factors 

that may be relevant to choosing friends, such as parental background and intelligence.  

Adolescents’ preferences for the academic-oriented track appeared to be influenced by their 

friends who have at least one parent with a tertiary-level qualification. Still, the dissertation cannot 

determine whether the resources were transferred from parents of friends to their own children and 

then shared with students, or if they were directly passed from parents of friends to parents of 

students. Therefore, it is important to further investigate the role that the parents of their friends 

play in the development of educational outcomes of adolescents. 

Moreover, the results indicate that when students have more friends who prefer grammar 

school track in their applications, it can negatively impact the development of their own grammar 

school track preferences. Despite this, the exact mechanisms of this phenomenon are still unclear 

and warrant further exploration. For instance, it could be that the deteriorating effect is related to the 

availability of secondary schools in the neighbourhood. This could indicate how competitive 

admissions to the specific secondary school tracks are. There have been significant changes made to 

vocational and vocational secondary education since the data collection. For example, scholarships 

are now available for students in vocational or vocational secondary education.  These reforms 

could be crucial in changing the role that social influence mechanisms have in shaping the 

preferences for secondary school tracks.  Future studies could address this issue specifically. 
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APPENDICES 

 

 

Appendix A: Academic ambitions in two school subjects by data collection waves and by whether 

students’ class was included in the analysis (%) 

 Hungarian literature Mathematics 

Time 1 Time 2 Time 3 Time 1 Time 2 Time 3 

 

 Class included in the analysis 

Academic 

ambitions 

Yes No Yes No Yes No Yes No Yes No Yes No 

3 or below 

18.50 21.50 20.60 26.50 29.40 32.10 14.30 15.90 13.00 15.30 11.90 17.80 

4 33.70 35.70 35.90 35.30 35.50 33.30 25.20 34.00 32.50 38.50 38.30 37.80 

5 47.70 42.80 43.40 38.20 35.10 34.50 60.50 50.10 54.50 46.20 49.80 44.40 

n 329 353 281 340 262 330 329 353 277 340 261 331 

Chi-Sq. (p-

value) 1.87 (p=.39) 3.23 (p=.20) 0.57 (p=.75) 7.98 (p=.02) 4.24 (p=.12) 4.31 (p=.12) 
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Appendix B: Supplementary models for academic ambitions in Hungarian literature 

Hungarian literature 

Model 1 Model 2 Model 3 Model 4 Varying 

across 

classes 
Θ (SD) 

Credible  
p-

value 

 Θ 

(SD) 

Credible  
p-

value Θ (SD) 

Credible  
p-

value 
Θ (SD) 

Credible 
p-

value 
 

from to from to from to from to 

Network (friendship dynamics) 

Structural effects 
                

 

Outdegree 
-2.45 
(0.19) 

-2.84 -2.11 .00 -2.38 

(.20) 

-2.80 -1.98 .00 -2.40 

(.21) 

-2.81 -2.00 .00 -2.41 

(.20) 
-2.81 -2.04 .00 Yes 

Reciprocity 
2.24 

(.20) 

1.85 2.65 1.00 2.23 

(.20) 

1.87 2.63 1.00 2.23 

(.18) 

1.88 2.58 1.00 2.20 

(.18) 
1.86 2.58 1.00 Yes 

Transitive triplets 
1.94 

(.13) 

1.69 2.19 1.00 1.96 

(.13) 

1.72 2.22 1.00 1.95 

(.11) 

1.72 2.16 1.00 1.94 

(.12) 
1.71 2.19 1.00 Yes 

Transitive reciprocated triplets 
-1.07 

(.14) 

-1.35 -.79 .00 -1.06 

(.14) 

-1.34 -.81 .00 -1.07 

(.13) 

-1.32 -0.81 .00 -1.05 

(.13) 
-1.31 -.81 .00 Yes 

Indegree popularity – sqrt 
-.33 

(.07) 

-.46 -.19 .00 -.35 

(.07) 

-.50 -.20 .00 -.35 

(.08) 

-.49 -.20 .00 -0.34 

(.07) 
-.49 -.20 .00 Yes 

Outdegree activity – sqrt 
.02 

(.04) 

-.06 .11 .72 .02 

(.05) 

-.07 .11 .66 .02 

(.04) 

-.06 .11 .69 .03 

(.04) 
-.06 .11 .75 Yes 

Alters aspirations 
    .08 

(.03) 

.01 .14 .99 .02 
(.04) 

-.07 .11 .69 .03 
(.05) 

-0.06 .12 .75 No 

Similarity in aspirations 
    .19 

(.08) 

.04 .35 .99 -.09 

(.08) 

-.07 .26 .87 .08 

(.08) 
-.09 .24 .82 No 

Alters academic achievement 
.06 

(.02) 

.02 .10 1.00     .05 

(.03) 

-.00 .10 .97 .05 

(.03) 
-.01 .10 .96 No 

Similarity in academic achievement 
.05 

(.02) 

.02 .08 1.00     .04 

(.02) 

.01 .08 .99 .04 

(.02) 
.01 .07 .98 No 

Similarity in failure experience 
            -.02 

(.09) 
-.20 .15 .42 No 

Gender similarity 
.41 

(.06) 

.31 .53 1.00 .41 

(.06) 

.30 .52 1.00 .41 

(.06) 

.30 .52 1.00 .42 

(.06) 
.31 .54 1.00 Yes 

Similarity in parents’ highest level of education 
            -.01 

(.04) 
-.09 .06 .37 No 

Similarity in ethnic background 
            .00 

(.08) 
-.15 .15 .53 No 
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Behaviour (aspirations) dynamics 

 

 

Linear shape 
.16 

(.08) 

.00 .32 .97 -.00 

(.10) 

-.21 .19 .51 -.01 

(.10) 

-.19 .21 .54 -.01 

(.13) 
-.27 .23 .50 No 

Average similarity to friends’ aspirations 
    1.56 

(.43) 

.75 2.45 1.00 1.62 

(.49) 

0.70 2.61 1.00 2.04 

(.54) 
1.02 3.18 1.00 No 

Friends’ average academic achievement 
.45 

(.17) 

.12 .78 1.00     .06 

(.21) 

-.36 .46 .63 -.03 
(.24) 

-.51 .44 .45 No 

Friends’ average failure experience 
            .39 

(.48) 
- .53 1.35 .80 No 

Academic achievement 
.34 

(.09) 

.16  .52 1.00 .47 

(.09) 

.29 .65 1.00 .47 

(.11) 

.26 .69 1.00 .42 

(.13) 
.17 .68 1.00 No 

Previously experiencing failure  
            -.07 

(.22) 
-.51 .35 .37 No 

Parents’ expectations 
            .12 

(.12) 
-.12 .36 .85 Yes 

Being a girl 
            .56 

(.19) 
.19 .94 1.00 Yes 

Parents’ highest level of education 
            .32 

(.26) 
-.18 .85 .89 No 

Being Roma 
            .01 

(.20) 
-.39 .41 .53 Yes 

Interaction between ego’s failure experience and 

their friends’ average failure experience 

            -.30 

(.99) 
-2.22 1.66 .38 No 

Notes. Posterior means and standard deviations. One-sided posterior p-values for testing whether the parameter is positive or negative. Values close to 1 indicate that 

the parameter is positive; values close to 0 indicate that the parameter is negative. 
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Appendix C: Supplementary models for academic ambitions in mathematics 

Mathematics 

Model 1 Model 2 Model 3 Model 4 
Varying 

across 

classes 
Θ 

(SD) 

Credible  p-

value 

Θ 

(SD) 

Credible  p-

value 

Θ 

(SD) 

Credible  p-

value 

Θ (SD) 

 

Credible p-

value 
from to from to from to from to 

Network (friendship dynamics) 

Structural effects                  

Outdegree -2.35 

(.20) 

-2.76 -

1.96 

.00 -2.40 

(.20) 

-2.80 -

2.02 

.00 -2.35 

(.19) 

-2.72 -

1.95 

0.00 -2.36 

(.20) 
-2.75 

-

1.98 
.00 Yes 

Reciprocity 2.22 

(.18) 

1.89 2.60 1.00 2.22 

(.19) 

1.86 2.61 1.00 2.22 

(.18) 

1.87 2.58 1.00 2.17 

(.17)   
1.85    2.52 1.00 Yes 

Transitive triplets 1.96 

(.12) 

1.74 2.20 1.00 1.94 

(.11) 

1.73 2.18 1.00 1.95 

(.12) 

1.73 2.19 1.00 1.94 

(.11)   
1.71    2.16 1.00        Yes 

Transitive reciprocated triplets -1.06 

(.13) 

-1.33 -

0.82 

.00 -1.05 

(.13) 

-1.32 -.80 .00 -1.05 

(.13) 

-1.33 -.80 .00 –1.03 

(.12) 
-1.27 -.80 .00 Yes 

Indegree popularity – sqrt -0.35 

(.07) 

-.49 -.21 .00 -.34 

(.07) 

-.47 -.20 .00 -.35 

(.07) 

-.49  -.22 .00 -.35 

(.07) 
-.49   -.21 .00 Yes 

Outdegree activity – sqrt .01 

(.04) 

-.07 .09 .60 .02 

(.04) 

-.07 .10 .68 .01 

(.01) 

-.07 .10 .63 .02 

(.04) 
-.07    .11 .68 Yes 

Alters aspirations 
    .07 

(.03) 

.01 .13 .99 .02 

(.04) 

.07 .11 .67 .03 

(.05) 
-.07 .12 .71 No 

Similarity in aspirations 
    .18 

(.07) 

.04 .32 .99 .24 

(.08) 

.08 .40 1.00 .24 

(.09) 
.07 .41 1.00 No 

Alters academic achievement 
.05 

(.02) 

.01 .08 .99     .04 

(.03) 

-.02 .10 .91 .04 

(.03) 
-.02 .09 .90 No 

Similarity in academic achievement 
-.00 

(.01) 

-.03 .02 .39     -.03 

(.02) 

-.06 0.01 .05 –.03 

(.02) 
-.06 .01 .07 No 

Similarity in failure experience 
            -.10 

(.10) 
-.29 .10 .15 No 

Gender similarity 
.41 

(.06) 

.30 .53 1.00 .41 

(.06) 

.30 .53 1.00 .41 

(.06) 

.30 .52 1.00 .42 

(.06) 
.31 .53 1.00 Yes 
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Similarity in parents’ educational background 
            -.01 

(.04) 
-.09    .07 .39 No 

Similarity in ethnic background 
            .02 

(.08) 
-.14    .18 .63  

    

Behaviour (aspirations) dynamics 

Linear shape 
-.24 

(.08) 

-.41 -.08 .00 -.32 

(.10) 

-.51 -.14 .00 -.30 

(.09) 

-.49 -.12 .00 –.31 

(.11) 
-.52 -.12 .00 No 

Average similarity to friends’ aspirations 
    1.43 

(.40) 

.67 2.26 1.00 1.25 

(.52) 

.29 2.33 .99 1.55 

(.54)   
.50    2.67 1.00 No 

Friends’ average academic achievement 
.48 

(.15) 

.19 .79 1.00     .08 

(.21) 

-.33 .49 .64 -.05 

(.27) 
-.59 .47 .44 No 

Friends’ average failure experience 
            -.31 

(.68) 
-1.63    .97 .34 No 

Academic achievement 
.40 

(.10) 

.21 .59 1.00 .52 

(.10) 

.33 .71 1.00 .51 

(.11) 

.30 .73 1.00 .44 

(.14) 
.17 .71 1.00 No 

Experiencing failure previously 
            -.14 

(.26) 
-.64 .36 .29 No 

Parents’ expectations 
            .11 

(.13) 
-.14 .35 .81 Yes 

Being a girl 
            .19 

(.18) 
-.16 .55 .86 Yes 

Parents’ highest level of education 
            .25 

(.24) 
-.22    .72 .86 No 

Being Roma 
            .04 

(.22) 
-.39    .46 .57        Yes 

Interaction between ego’s failure experience and 

their friends’ average failure experience 

            .67 

(1.16) 
-1.5 3.02 .72 No 
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Appendix D: The effect of academic ambitions on friendships 

 Hungarian literature Mathematics 

Academic 

ambitions 

  
 

  



217 
 

Appendix E: The effect of academic achievement on friendships 

 Hungarian literature Mathematics 

Academic 

achievement 
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Appendix F: Grammar school preferences by data collection waves and by whether students’ class 

was included in the analysis (%) 

 
Grammar school track 

preferences (%) 

Having at least one parent 

with tertiary-level education 

(%) 

Having a same-gender parent 

with tertiary-level education 

(%) 

Average academic 

achievement 

 Class included in the analysis 

 
Yes 

(n) 

No 

(n) 

Chi-

Sq. 

(p) 

Yes 

(n) 
No (n) 

Chi-

Sq. (p) 

Yes 

(n) 
No (n) 

Chi-Sq. 

(p) 

Yes 

(n) 

No 

(n) 

Kruskal-

Wallis 

Chi-Sq. (p) 

Time 

1 

26.99 

(415) 

21.43 

(336) 

2.81 

(0.09) 

27.83 

(460) 

19.89 

(362) 

6.5 

(0.01) 

22.39 

(460) 

12.71 

(362) 

12.16 

(<0.001) 

3.63 

(416) 

3.31 

(339) 

17.59 

(<0.001) 

Time2 
25.43 

(409) 

21.38 

(304) 

1.36 

(0.24) 

3.58 

(409) 

3.29 

(305) 

14.38 

(<0.001) 

Time 

3 

32.88 

(356) 

24.38 

(283) 

5.1 

(0.02) 

3.56 

(369) 

3.06 

(287) 

39.91 

(<0.001) 
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Appendix G: Change of grammar school track preferences by whether students’ class was included 

in the analysis (%) 

 From time 1 to time 2 From time 2 to time 3 

 

Changed 

from 

grammar 

school 

track 

preferences 

to other 

Grammar 

school 

track 

preferences 

in both 

waves 

Changed to grammar 

school track 

preferences 

N 

Changed 

from 

grammar 

school 

track 

preferences 

to other 

Grammar 

school 

track 

preferences 

in both 

waves 

Changed to grammar 

school track 

preferences 

N 

Class 

not 

included 

in the 

analysis 

12.69 73.46 13.85 260 9.13 76.71 14.16 219 

Class 

included 

in the 

analysis 

13.17 74.46 12.37 372 8.96 73.13 17.91 335 

 Chi-Squared=.31, p=.86 Chi-Squared=1.37, p=.50 
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Appendix H: Similarity in friends` educational preferences as the share of all friendship ties (%) 
(excluding dyads with at least one NA value) 

 Time1 (N=2293) Time2 (N=2291) 
Time3 

(N=2055) 

 Total sample 

Same preferences (Not grammar 

school) 
50.24 55.83 48.08 

Different preferences 40.47 34.53 34.06 

Same preferences (Grammar 

school) 
9.29 9.65 17.86 

 Time1 (N=679) Time2 (N=589) Time3 (N=675) 

 Ego (the sender of the friendship tie): Students with grammar school track preferences 

Same preferences (Grammar 

school) 
31.37 37.52 54.37 

Different preferences 68.63 62.48 45.63 

 Time1 (N=1614) Time2 (N=1702) Time3 (N=1380) 

 Ego (the sender of the friendship tie): Students with not grammar school track preferences 

Same preferences (Not grammar 

school) 
71.38 75.15 71.59 

Different preferences 28.62 24.85 28.41 
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Appendix I: Random coefficient multilevel Siena model results for vocational secondary and ‘Don’t 

know yet’ behaviour (social selection) – Preliminary analysis 

Network (friendship) 

dynamics Don’t know yet vs. other categories Vocational secondary vs. other categories 
Varying 

across 

classes  
𝜃 (SD) 

Credible 

p-value 𝜃 (SD) 

Credible 
p-

value 
from to from to 

Structural effects          

Outdegree 
-2.38 (.19) 

-2.73 -1.99 <.001 
-2.38 

(0.20) -2.74 -1.97 0.00 
Yes 

Reciprocity 1.99 (.154) 1.70 2.29 >.99 1.97 (0.14) 1.70 2.25 1.00 Yes 

Transitive triplets 1.86 (.113) 1.65 2.09 >.99 1.84 (0.11) 1.64 2.06 1.00 Yes 

Transitive reciprocated 

triplets 

-.8427 

(0.1143) 
-1.07 -.62 <.001 

-0.83 

(0.10) -1.04 -0.63 0.00 
Yes 

Indegree popularity – 

sqrt 
-.29 (.069) 

-.43 -.16 <.001 
-0.28 

(0.07) -0.43 -0.14 0.00 
Yes 

Outdegree activity – 

sqrt 
.01 (.039) -.07 .09 .61 

0.01 (0.04) -0.07 0.09 0.58 
Yes 

Alters’ preferences 
-.103 (.056) 

-.22 .004 .03 
0.15 (0.06) 0.03 0.26 0.99 

No 

Similarity in 

preferences (EgoXAltX) 

(H3: Selection 

hypothesis) 

.34 (0.133) .08 .61 >.99 
 0.33 

(0.15) 0.04 0.62 0.99 

No 

Alter’s academic 

achievement 
.03 (0.020) .02 -.01 .07 

   0.04 

(0.02) 0.00 0.08 0.96 
No 

Similarity in academic 

achievement 

(EgoXAltX) 

-0.003 

(0.018) 
-.038 .03 .44 -0.002 

(0.02) -0.04 0.03 0.47 

No 

Alter`s parental 

background 
.03 (.043) -.06 .11 .72 

0.04 (0.04) -0.05 0.12 0.80 
No 

Similarity in parental 

background 

(EgoXAltX) 

-.09 (0.067) -.22 .04 .10 -0.08 

(0.07) -0.22 0.05 0.11 

No 

Gender similarity 
.39 (.06) 

.28 .51 p>.99  
0.39 (0.06) 0.28 0.51 1.00 

Yes 

Notes. θ = posterior means, SD = posterior standard deviation, p-value =one-sided posterior p-values testing whether the 

parameter is positive or negative. Values close to 1 indicate that the parameter is positive; values close 0 indicate that 

the parameter is negative. 

  



222 
 

Appendix J: Random coefficient multilevel Siena model results for vocational secondary and ‘Don’t 

know yet’ behaviour (social influence) – Preliminary analysis 

Behaviour (aspirations) dynamics 

Don’t know yet vs. other categories 
Vocational secondary vs. other 

categories 

Varying 

across classes 

𝜃 (SD) 

Credible 

p-value 𝜃 (SD) 

Credible 

p-value 

from to from to 

Linear shape 

-0.82 

(0.13) 

-1.08 -0.58 0.00    -0.43 

(0.14) 

-0.71 -0.17 0.00 

No 

Friends’ average aspirations 

(H1:Adjustment hypothesis) 

-0.81 
(0.81) 

-2.44 0.75 0.16   -3.39 

(1.26) 

-6.19 -1.23 0.00 

No 

Friends’ average academic achievement  

0.29 
(0.29) 

-0.25 0.89 0.84 0.07 
(0.29) 

-0.48 0.65 0.59 

No 

Friends’ average parental background 

(H2a: Instrumental resource hypothesis) 

-0.35 

(0.61) 

-1.56 0.81 0.29    -1.06 

(0.67) 

-2.42 0.27 0.06 

No 

Academic achievement 

-0.45 

(0.15) 

-0.75 -0.17 0.00     0.05 

(0.15) 

-0.24 0.34 0.64 

No 

At least one parent has a tertiary 

educational level 

-0.26 

(0.30) 

-0.86 0.33 0.20  -0.39 

(0.31) 

-1.03 0.20 0.10 

No 

Being a girl 

-0.47 
(0.25) 

-0.97 0.01 0.03      0.15 
(0.27) 

-0.37 0.67 0.71 

No 

Notes. θ = posterior means, SD = posterior standard deviation, p-value =one-sided posterior p-values testing whether the 

parameter is positive or negative. Values close to 1 indicate that the parameter is positive; values close 0 indicate that 

the parameter is negative. 
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Appendix K: Random coefficient multilevel Siena model results part 1 (social selection with same-

gender parent) - Preliminary analysis 

Network (friendship) dynamics 

Same-gender parent, average alter effects 
Same-gender parent, maximum alter 

effects 

 

𝜃 (SD) 

Credible 
p-

value 𝜃 (SD) 

Credible 
p-

value 

Varying 

across 

classes from to from to 

Structural effects          

Outdegree 
–2.41 (0.19) 

-2.76 -2.04 <.01 
–2.40 

(0.18) 
-2.75 -2.02 <.01 Yes 

Reciprocity 1.97 (0.14) 1.68 2.25 >.99 1.96 (0.16) 1.68 2.26 >.99 Yes 

Transitive triplets 1.85 (0.11) 1.64 2.07 >.99 1.84 (0.11) 1.63 2.07 >.99 Yes 

Transitive reciprocated triplets 
-0.83 

 (0.11) 
-1.05 -0.62 <.01 

-0.83 

 (0.11) 
-1.04 -0.62 <.01 Yes 

Indegree popularity – sqrt 
–0.27 

(0.07) 
-0.41 -0.14 <.01 

–0.27 

(0.07) 
-0.42 -0.14 <.01 Yes 

Outdegree activity – sqrt 0.01 (0.04) -0.07 0.09 .62 0.01 (0.04) -0.07 0.09 .63 Yes 

Alters’ aspirations 
–0.13 

(0.06) 
-0.24 -0.02 .01 

–0.13 

(0.06) 
-0.24 -0.02 .02 No 

Similarity in aspirations 

(EgoXAltX) 
0.45 (0.14) 0.19 0.75 >.99 0.48 (0.14) 0.20 0.75 >.99 No 

Alter’s academic achievement 0.05 (0.02) 0.00 0.09 .98 0.04 (0.02) 0.00 0.09 .98 No 

Similarity in academic 

achievement (EgoXAltX) 

–0.01 

 (0.02) 
-0.04 0.03 .32 

–0.01 

 (0.02) 
-0.04 0.03 .30 No 

Alter`s parental background 0.03 (0.04) -0.05 0.12 .79 0.03 (0.04) -0.05 0.12 .79 No 

Similarity in parental 

background (EgoXAltX) 

0.005 

(0.08) 
-0.16 0.14 .48 

0.000 

(0.07) 
-0.15 0.14 .50 No 

Gender similarity 0.40 (0.06) 0.28 0.51 >.99 0.40 (0.06) 0.28 0.51 >.99 Yes 

Notes. θ = posterior means, SD = posterior standard deviation, p-value =one-sided posterior p-values testing whether the 

parameter is positive or negative. Values close to 1 indicate that the parameter is positive; values close 0 indicate that 

the parameter is negative. 
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Appendix L: Random coefficient multilevel Siena model results part 2 (social influence with same-

gender parent) - Preliminary analysis 

Behaviour (aspirations) dynamics 

Same-gender parent, average alter 

effects 

Same-gender parent, maximum alter 

effects 

 

𝜃 (SD) 

Credible 

p-value 𝜃 (SD) 

Credible 

p-value 

Varying across 

classes 

from to from to 

Linear shape 
–0.50 

(0.15) 
-0.79 -0.2 <.01 –0.14 (0.27) -0.68 0.39 .31 No 

Friends’ average aspirations 
 –1.35 

(.97) 
-3.36 0.49 .08     No 

Friends’ average academic 

achievement 
0.08 (0.33) -0.56 0.75 .59     No 

Friends’ average parental 

background 
1.67 (0.80) 0.14 3.29 <.99     No 

Friends’ maximum aspirations     
 –1.75 

(0.64) 
-3.09 -0.59 <.00 No 

Friends’ maximum academic 

achievement 
    0.17 (0.32) -0.43 0.82 .70 No 

Friends’ maximum parental 

background 
    0.75 (0.47) -0.12 1.74 .95 No 

Academic achievement 0.62 (0.18) 0.28 0.98 >.99 0.66 (0.19) 0.29 1.04 >.99 No 

At least one parent has tertiary 

educational level 
0.52 (0.32) -0.12 1.16 .95 0.52 (0.33) -0.11 1.16 .95 No 

Being a girl 
-0.05 

(0.28) 
-0.59 0.49 .43 -0.03 (0.28) -0.56 0.51 .46 No 

Notes. θ = posterior means, SD = posterior standard deviation, p-value =one-sided posterior p-values testing whether the 

parameter is positive or negative. Values close to 1 indicate that the parameter is positive; values close 0 indicate that 

the parameter is negative. 
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Appendix M: Examples of average alter and maximum alter values in case of a binary variable 

RSiena uses the grand mean centered version of individual behaviour and covariate variables for 

computations; in multigroup data (data containing multiple groups), the overall mean is subtracted 

from each value (Ripley et al., 2021). Average and maximum alter values (the average and 

maximum of students’ friends’ values) are computed based on the grand mean-centered values. 

Following, regarding binary variables (in this case, adolescents’ educational preferences and 

parental background), maximum alter effects are a scaled version of average alter effects. If all 

students’ friends had the same aspirations, the maximum alter and average alter of friends’ 

educational aspirations would be the same. Otherwise, in each case of having at least one friend 

with grammar school aspirations, friends’ maximum alter values would have a higher positive value 

than average alter values. 

 

 Average alter value of ego’s alters given Maximum alter value of ego’s alters 

Example overall mean (in case of 0-1 

variables, this is the overall share of 1s, in 

this case, grammar school aspirations) 

.132 

Centered value for ego if ego takes the 

value 1 given an example, grand mean 
.868 (equals 1 minus the overall mean) 

Centered value for ego if ego takes the 

value 0 given an example, grand mean 
-.132 (equals 0 minus the overall mean) 

Ego has ten friends and among those…  

Example 1: 2 aspire for 

grammar school (2 friends 

(alters) take the value 1) 

.068 .868 

Example 2: 8 aspire for 

grammar school (8 friends 

(alters) take the value 1) 

.668 .868 

Example 3: 10 aspire for 

grammar school (10 friends 

(alters) take the value 1) 

-.132 -.132 

Example 4: 0 aspire for 

grammar school (0 friends 

(alters) take the value 1) 

.868 .868 

Notes. Own computation and examples- 
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Appendix N: Social selection in preliminary models with maximum alter effects 

Network (friendship) dynamics 
Maximum alter effects 

Maximum alter effects with 

interactions 

Varying 

across classes  
𝜃 (SD) 

Credible 

p-value 𝜃 (SD) 

Credible 

p-

value 
from to from to 

Structural effects          

Outdegree 
–2.42  

(0.20) -2.80 -2.01 <.01 
–2.40  

(0.19) 
-2.76 -2.00 <.01 Yes 

Reciprocity 
1.97  

(0.16) 
1.67 2.28 >.99 

1.96  

(0.16) 
1.67 2.29 >.99 Yes 

Transitive triplets 
1.85  

(0.11) 
1.64 2.08 >.99 

1.85  

(0.11) 
1.64 2.09 >.99 Yes 

Transitive reciprocated triplets 
-0.83   

(0.11) 
-1.06 -0.61 <.01 

-0.83   

(0.12) 
-1.07 -0.61 <.01 Yes 

Indegree popularity – sqrt 
–0.27  

(0.07) -0.42 -0.14 <.01 
–0.28  

(0.07) 
-0.43 -0.15 <.01 Yes 

Outdegree activity – sqrt 
0.01  

(0.04) 
-0.07 0.09 .63 

0.01  

(0.04) 
-0.07 0.09 .61 Yes 

Alters’ aspirations 
–0.13  

(0.06) -0.24 -0.01 .02 
–0.13  

(0.06) 
-0.25 -0.02 .01 No 

Similarity in aspirations 

(egoXaltX) (H3: Selection 

hypothesis) 

0.49  

(0.13) 
0.23 0.75 >.99 

0.48  

(0.14) 
0.20 0.75 >.99 No 

Alter’s academic achievement 
0.04  

(0.02) 
0.00 0.09 .98 

0.05  

(0.02) 
0.01 0.09 .99 No 

Similarity in academic 

achievement (egoXaltX) 

–0.01   

(0.02) 
-0.04 0.03 .35 

–0.01   

(0.02) 
-0.04 0.03 .35 No 

Alter`s parental background 
0.04  

(0.04) 
-0.04 0.12 .82 

0.04  

(0.04) 
-0.04 0.12 .85 No 

Similarity in parental background 

(egoXaltX) 

–0.09 

(0.07) 
-0.23 0.04 .09 

–0.09 

(0.07) 
-0.23 0.04 .09 No 

Gender similarity 
0.39  

 (0.06) 0.28 0.51 >.99 
0.39  

 (0.06) 
0.28 0.51 >.99 Yes 

Notes. θ = posterior means, SD = posterior standard deviation, p-value =one-sided posterior p-values testing whether the 

parameter is positive or negative. Values close to 1 indicate that the parameter is positive; values close 0 indicate that 

the parameter is negative. 
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Appendix O: Social influence in preliminary models with maximum alter effects 

Behaviour (preferences) dynamics 

Maximum alter effects 
Maximum alter effects with 

interactions 
Varying 

across 

classes 
𝜃 (SD) 

Credible 
p-

value 
𝜃 (SD) 

Credible 
p-

value from to from to 

Linear shape 
–0.16 

(0.27) 
-0.69 0.40 .27 

–0.23 

(0.27) 
-0.75 0.31 .19 No 

Friends’ maximum preferences 

(H1: Adjustment hypothesis) 

 –1.76 

(0.65) 
-3.16 -0.59 <.01 

 –1.68 

(0.61) 
-2.94 -0.55 <.00 No 

Friends’ maximum academic 

achievement  

0.12 

(0.32) 
-0.49 0.76 .64 

0.16 

(0.31) 
-0.43 0.82 .70 No 

Friends’ maximum parental 

background (H2a: Instrumental 

resource hypothesis) 

0.89 

(0.52) 
-0.03 2.02 .97 

0.80 

(0.48) 
-0.12 1.81 .95 No 

Friends’ maximum parental 

background X Ego’s parental 

background (H2b: Instrumental 

resource hypothesis) 

    
1.37 

(0.91) 
-0.35 3.24 .94 No 

Academic achievement 
0.66 

(0.19) 
0.30 1.03 >.99 

0.68 

(0.19) 
0.32 1.08 >.99 No 

At least one parent has a tertiary 

educational level 

0.58 

(0.32) 
-0.06 1.20 .96 

0.48 

(0.78) 
-0.83 2.25 .73 No 

Being a girl 
0.03 

(0.28) 
-0.52 0.56 .55     No 

Being Roma 
-0.06 

(0.40) 
-0.83 0.75 .43     No 

Notes. θ = posterior means, SD = posterior standard deviation, p-value =one-sided posterior p-values testing whether the 

parameter is positive or negative. Values close to 1 indicate that the parameter is positive; values close 0 indicate that 

the parameter is negative. 
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Appendix P: Results for the sub-models 

 
Models with 

stable friends 

Models with all 

friends 

Stable friends 

with multiple 

imputation (log 

odds) 

Stable friends, no 

experiment 

Stable friends, 

experiment 

Previous preference: 

grammar school track 

(logit) 

Average marginal 

effects 

Average marginal 

effects 
Log odds ratios 

Average marginal 

effects 

Average marginal 

effects 

Parents’ educational level:      

Not tertiary, but 

secondary 
-.21 (.05)*** -.22 (.05)***  -1.0 (.28)*** -.21 (.07)** -.19 (.07)** 

Below secondary -.08 (.05) -.07 (.05) -.44 (.27) -.12 (.07) -.03 (.07) 

Friends’ previous secondary 

school preferences: grammar 
school track 

.002 (.03) .10 (.08) -.06 (.48) .06 (.03) -.08 (.04) 

Classmates’ previous 
secondary school preferences: 

grammar school track 

.13 (.02)*** .35 (.11)**  3.39 (.62)*** .10 (.02)*** .18 (.03)*** 

Constant (log odds) 
.32 (.37) .30 (.40) -.83 (.38)* .40 (.53) .10 (.58) 

N students 438 463 663 218 220 

Previous preference: don’t 

know yet (logit) 

Average marginal 

effects 

Average marginal 

effects 
Log odds ratios 

Average marginal 

effects 

Average marginal 

effects 

Parents’ educational level:      

Not tertiary, but 
secondary 

.04 (.05) .04 (.05)  .21 (.34) .01 (.08) .07 (.05) 

Below secondary .15 (.05)** .16 (.05)** 1.08 (.38)** .14 (.07)* .16 (.08)* 

Friends’ previous secondary 

school preferences: don’t 

know yet 

.04 (.02)** .22 (.06)***  .97 (.40)* .04 (.03) .05 (.02)* 

Classmates’ previous 

secondary school preferences: 

don’t know yet 

.05 (.01)*** -.03 (.14)  2.66 (.91)** .07 (.02)*** .03 (.02) 

Constant (log odds) 
-2.59 (.54)*** -2.51 (.52)*** 

-3.24 (.53)*** 
-2.2 (.76)** 

-3.02 (.74)*** 

 

N students 438 463 663 218 220 

GPA at the end of seventh grade  (linear regression) 

Friends’ GPA at the end of 

seventh grade 
.45 (.07)*** .44 (.05)***  .56 (.08)*** .48 (.1)*** .40 (.09)*** 

Classmates’ GPA at the end 
of seventh grade 

.04 (.05) .03 (.05)  .13 (.10) .05 (.07) .03 (.07) 

Parents’ educational level:      

Not tertiary, but 
secondary 

-.54 (.1)*** -.43 (.11)*** -.37 (.08)*** -.46 (.12)*** -.61 (.16)*** 

Below secondary -.38 (.09)*** -.42 (.09)*** -.30 (.08)*** -.35 (.15)* -.40 (.12)** 

Constant (log odds) 
.81 (.13)*** 

.71 (.13)***  1.50 (.39)*** 
.72 (.18)*** .87 (.19)*** 

N students 436 498 663 222 214 

Friends’ grammar school track preferences in their applications (linear regression) 

Friends’ GPA at the end of 

seventh grade 
.35 (.06)*** .36 (.07)*** .20 (.03)*** .39 (.09)*** .35 (.10)*** 

Friends’ previous secondary 

school preferences 
     

Grammar school 
track 

.36 (.06)*** .33 (.06)*** .20 (.07)*** .19 (.11) .50 (.05)*** 

Don’t know yet .07 (.05) -.01 (.05) .10 (.06) .03 (.06) .13 (.08) 

Friends’ parental background      

Share of parents 

with tertiary-level 

education 

.22 (.07)** .23 (.06)*** .25 (.08)** .22 (.12) .21 (.08)* 

Share of parents 

with secondary-

level education 

-.01 (.06) -.01 (.07) -.02 (.07) -.09 (.06) .06 (.09) 

Constant (log odds) 
.01 (.07) 

.001 (.07) 
-.63 (.11)*** -.07 (.11) .09 (.08) 

N students 442 527 663 224 218 

Friends’ GPA at the end of seventh grade (linear regression) 

Friends’ parental background      
Share of parents 

with tertiary-level 

education 

.51 (.08)*** .53 (.09)***  1.03 (.16)*** .61 (.14)*** .41 (.07)*** 

Share of parents 

with secondary-

level education 

.22 (.06)** .19 (.08)*  .50 (.13)*** .25 (.09)** .18 (.09)* 
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Constant (log odds) 
.03 (.09) 

<.001 (.09) 3.35 (.09)*** 
.04 (.13) -.03 (.11) 

N students 445 530 663 226 219 

Friends’ previous secondary school preferences: grammar school track (linear regression) 

Friends’ parental background      
Share of parents 

with tertiary-level 

education 

.54 (.08)*** .52 (.09)*** .54 (.08)*** .51 (.12)*** .57 (.10)*** 

Share of parents 

with secondary-

level education 

.09 (.08) .06 (.09) .11 (.07) .05 (.09) .14 (.13) 

Constant 
.001 (.09) 

.01 (.09) .16 (.04)*** 
-.01 (.12) .01 (.13) 

N students 442 527 663 224 218 

Friends’ previous secondary school  preferences: don’t know yet (linear regression) 

Friends’ parental background      
Share of parents 

with tertiary-level 

education 

-.13 (.07) -.21 (.07)** -.12 (.06) -.08 (.09) -.18 (.11) 

Share of parents 

with secondary-

level education 

-.18 (.07)* -.07 (.09) -.17 (.07)* -.11 (.09) -.25 (.11)* 

Constant 
-.01 (.08) 

-.01 (.09) .27 (.04)*** 
.03 (.1) -.05 (.12) 

N students 442 527 663 224 218 

Classmates’ grammar school track preferences in their applications (linear regression) 

Classmates’ GPA at the end 
of seventh grade 

.33 (.1)** .31 (.09)** .19 (.06)** .17 (.16) .60 (.12)*** 

Classmates’ previous 

secondary school preferences 
     

Grammar school 

track 
.32 (.1)** 

.42 (.08)*** 
 .41 (.13)** .50 (.21)* .13 (.09) 

Don’t know yet -.08 (.06) -.04 (.06)  -.14 (.11) -.07 (.08) -.05 (.07) 
Classmates’ parental 

background 
     

Share of parents 

with tertiary-level 

education 

.26 (.09)** .24 (.08)** .35 (.12)** .24 (.13) .27 (.12)* 

Share of parents 

with secondary-

level education 

-.04 (.08) .004 (.07) -.04 (.12) .04 (.08) -.08 (.12) 

Constant 
.0004 (.08) 

<.000 (.07) -.57 (.15)*** 
-.05 (.12) .07 (.09) 

N students 556 534 663 296 260 

Classmates’ GPA at the end of seventh grade (linear regression) 

Classmates’ parental 
background 

     

Share of parents 

with tertiary-level 
education 

.70 (.09)*** .65 (.09)*** 1.55 (.20) .81 (.18)*** .61 (.10)*** 

Share of parents 

with secondary-
level education 

.25 (.1)* .27 (.09)**  .68 (.28) .31 (.16) .19 (.14) 

Constant 
.0004 (.1) 

<.000 (.1) 3.02 (.10) 
.03 (.16) -.02 (.12) 

N students 556 534 663 296 260 

Classmates’ previous secondary school preferences: grammar school track (linear regression) 

Classmates’ parental 

background 
     

Share of parents 

with tertiary-level 

education 

.72 (.13)*** .66 (.12)*** .73 (.13) .64 (.18)** .78 (.16)*** 

Share of parents 
with secondary-

level education 

.02 (.12) .03 (.08) .02 (.14) -.01 (.15) .06 (.17) 

Constant 
.0003 (.11) 

<.000  (.1) .12 (.04)* 
-.01 (.15) .003 (.16) 

N students 557 534 663 297 260 

Classmates’ previous secondary school preferences: don’t know yet (linear regression) 

Classmates’ parental 

background 
     

Share of parents 

with tertiary-level 

education 

-.30 (.13)* -.26 (.1)* -.19 (.08) -.15 (.19) -.39 (.13)** 

Share of parents 

with secondary-

level education 

-.37 (.16)* -.17 (.12) -.31 (.12) -.4 (.3) -.39 (.14)** 
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Constant 
-.002 (.15) 

<.000 (.12) .33 (.05)* 
.04 (.22) -.04 (.21) 

N students 557 534 663 297 260 

Notes. Standard errors in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001 


