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PREFACE 

This Ph.D. project is a part of the Exploring School Culture (ESCU) project supported by the Velux 

Foundation. Therefore, the overarching focus, data collection, and general project infrastructure for 

this Ph.D. project are shared with the ESCU project. The ESCU project is concerned with the role 

of school culture in the generation of social and gender inequality - specifically, within the 

compulsory school context. As a subproject for the ESCU project, this thesis is generally concerned 

with the same issues and has taken its starting point from the overall research proposal for the 

ESCU project but has settled on its own focus. Specifically, the thesis asks the question of how 

school contexts may influence gender and social inequality in educational aspirations, academic 

achievement, and self-concept. 

In the following chapters, the thesis will address this question of school contexts. In doing so, it is 

structured in five chapters. First, a general introduction (chapter 1) will serve to situate the 

following chapters within the relevant research fields, introduce and discuss appropriate 

methodological and theoretical positions and concerns, and finally discuss the findings. Second, the 

four empirical chapters (chapter 2-5) that make up the core of the thesis. 

Before the first chapter, however, I will present a brief summary of the four empirical chapters' 

main findings in English and Danish.   
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ENGLISH SUMMARY 

This thesis investigates the influence of the social contexts of compulsory schools and classrooms 

on students' educational outcomes, specifically, how such contexts may come to influence gender 

and social inequality in educational aspirations, academic achievement, and self-concept. Thus the 

thesis grapples with some of the key questions of the sociology of education and social psychology, 

i.e., how do significant others influence the individual and what role do schools play in the 

generation of inequality? The core of the thesis consists of four empirical chapters concerned with 

different aspects of the school context.  

The first three empirical chapters are concerned with the role of classroom peers in shaping student 

outcomes in general and gender disparities in particular. Chapter 2, "Do same-gender peers in the 

classroom have heterogeneous impacts on male and female students?" was made in collaboration 

with my co-supervisor assistant professor Ida Gran Andersen. The chapter is based on large-scale 

assessment data from 44 countries. The chapter shows that peer influence in education primarily 

occurs intra-gender. Namely, female peers mainly affect females, and male peers mainly affect 

males. Additionally, the chapter indicates that different traits of same-gender peers can affect 

students' academic achievement and self-concept in opposite directions. Specifically, while students 

seem to benefit from a higher achieving peer group in terms of their own academic achievement, 

their self-concept may be negatively affected by a more motivated and higher achieving peer group 

through social comparison. In other words, students may not internalize the benefits of a higher 

achieving peer group.  

Chapter 3, "Local female learning environments and the gender gap in orientations towards STEM: 

The role of a 'female science habitus' in the classroom for girls' self-concept in math and science", 

was also made in collaboration with Ida Gran Andersen and is based on the same data. The chapter 

studies the influence of the female peer environment in classrooms on the gender gap in 

mathematics and science self-concept. The chapter first shows a large gender gap in 

mathematics/science self-concept favoring boys, even when controlling for previous achievement. 

Second, the chapter shows that while variation in female peer climates does not explain the gender 

gap, it is important in shaping individual girls' self-concepts. Chapter 4, "Gender and Mathematics 
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Achievement: The Role of Gender Stereotypical Beliefs of Classroom Peers", was written in 

collaboration with distinguished professor George Farkas. The chapter is based on survey data from 

1047 Danish 6th graders. It examines the influence of gender-stereotypical beliefs of same- and 

opposite-gender peer groups on girls' achievement in the traditionally gender-stereotyped domain of 

math. This chapter's primary finding is that female peers' gender-stereotypical beliefs favoring boys 

in mathematics negatively influence girls' mathematics achievement.  

Chapter 5, "Upper Secondary Transitions: Peers, Teacher Attitudes and School Structures", 

considers the role of collective attitudes at the school level, for students' secondary transitions. The 

chapter utilizes survey data from 844 9th grade students and their mathematics and Danish teachers 

with items measuring attitudes towards the academic track and vocational track of upper secondary 

education. Looking at, first, the congruency of student and teacher/school dispositions towards 

upper secondary education and their relation to schools' socioeconomic composition. Second, the 

influence of these dispositions on students' choice of track. The results indicate a complex 

relationship between student and teacher/school dispositions towards upper secondary education 

and socioeconomic composition. Students show a greater preference for the academic track at 

schools with higher socioeconomic composition, and teacher's emphasis on preparation for further 

education is higher. However, at schools with lower socioeconomic composition, teacher preference 

is higher for the academic track, which may be linked to a strategy by teachers to compensate for 

social inequality in track choice. Yet, no direct link between the school-level measures and 

individual students' track choice is found. 

Overall, the thesis results point to the importance and complexity of how the social contexts of 

schools in general and peers in particular shape individual students' educational outcomes and thus 

can serve to increase and lessen inequalities according to gender and social background.  
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DANSK SAMMENFATNING 

Denne afhandling undersøger betydningen af grundskolen og skoleklassen som sociale kontekster 

for, hvordan elever klarer sig på en række parametre relateret til uddannelse. Konkret undersøges 

det, hvordan disse kontekster kan påvirke køns- og social ulighed i uddannelsesaspirationer, faglige 

præstationer og faglig selvopfattelse. Afhandlingen beskæftiger sig dermed med nogle af 

kernespørgsmålene indenfor uddannelsessociologi og social psykologi, nemlig hvordan individet 

bliver påvirket af sine medmennesker, og hvilken rolle skolen spiller i de uligheder, vi ser i 

samfundet. Hoveddelen af afhandlingen består af fire empiriske kapitler, som beskæftiger sig med 

forskellige aspekter af skolekonteksten. 

De første tre empiriske kapitler beskæftiger sig med, hvordan klassekammerater påvirker hinanden 

generelt og særligt i forhold til kønsulighed. Kapitel 2, “Do same-gender peers in the classroom 

have heterogeneous impacts on male and female students?”, blev skrevet i samarbejde med min 

bivejleder Ida Gran Andersen. Kapitlet er baseret på såkaldt large-scale assesment data fra 44 

lande. Kapitlet viser, at påvirkning fra klassekammerater primært foregår blandt elever af samme 

køn. Med andre ord påvirker drenge primært drenge, mens piger primært påvirker piger. Derudover 

viser kapitlet, at forskellige egenskaber ved klassekammerater kan påvirke elevers faglige 

præstationer og faglig selvopfattelse i forskellige retninger. Det vil sige, at selv om elever ser ud til 

selv at præstere bedre fagligt, når deres klassekammerater af samme køn præsterer bedre, så bliver 

deres faglige selvopfattelse negativt påvirket, når deres klassekammerater af samme køn præsterer 

bedre og er mere interesserede i faget. Med andre ord synes eleverne ikke at internalisere den 

fordel, det er at have bedre præsterende klassekammerater. Kapitel 3, ”Local female learning 

environments and the gender gap in orientations towards STEM: The role of a “female science 

habitus” in the classroom for girls’ self-concept in math and science”, blev også til i samarbejde 

med Ida Gran Andersen og er baseret på samme data. I kapitlet undersøges betydningen af det 

faglige klima blandt pigerne i en klasse for kønsuligheden i faglig selvopfattelse i matematik og 

naturvidenskab. Kapitlet viser, at drenge opfatter sig selv som markant fagligt dygtigere end piger, 

selv når der kontrolleres for deres faktiske faglige præstationer. Derudover viser kapitlets resultater, 

at selvom variationen i det faglige klima blandt pigerne i en klasse ikke kan forklare denne 
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kønsforskel i faglig selvopfattelse, har det stadig stor betydning for den enkelte piges faglige 

selvopfattelse. Kapitel 4, ”Gender and Mathematics Achievement: The Role of Gender Stereotypical 

Beliefs of Classroom Peers”, blev skrevet i samarbejde med George Farkas. Kapitlet er baseret på 

spørgeskemadata fra 1047 danske 6. klasses elever. Her undersøger vi påvirkningen af 

kønsstereotypiske holdninger til matematik i pige- og drenge-gruppen i klassen på pigers faglige 

præstationer i matematik. Det primære resultat fra dette kapitel er, at pige-gruppens kønsstereotype 

holdninger til matematik har en negativ påvirkning på pigers matematikpræstationer.  

Kapitel 5, “Upper Secondary Transitions: Peers, Teacher Attitudes and School Structures”, 

undersøger betydningen af skolers kollektive værdier og dispositioner for elevernes overgang til 

ungdomsuddannelser. I kapitlet benyttes data fra 844 9. klasses elever og deres respektive 

matematik- og dansklærere. Deres kollektive holdninger til og præferencer for gymnasiale- og 

erhvervsuddannelser er målt ved spørgeskemaer. Kapitlet ser på, i hvor høj grad der er en konsistent 

præference for enten gymnasie- eller erhvervsuddannelse blandt lærere og elever internt på skoler, 

og hvordan disse relaterer sig til den socioøkonomiske sammensætning af elever på skolen. 

Derudover undersøges det, om sådanne kollektive holdninger og præferencer har betydning for 

elevernes uddannelsesvalg. Resultaterne indikerer, at der er et komplekst forhold mellem elev- og 

lærerpræferencer for ungdomsuddannelse og den socioøkonomiske sammensætning. Blandt skoler, 

hvor eleverne generelt har højere socioøkonomisk status, viser eleverne større præference for 

gymnasiet, og lærerne lægger større vægt på forberedelse til ungdomsuddannelse. Men for skoler, 

hvor eleverne generelt har lavere socioøkonomisk status, har lærerne større præference for 

gymnasiet, hvilket muligvis kan hænge sammen med et ønske om at kompensere for social ulighed 

i optaget på gymnasiet. Der findes dog ikke nogen direkte sammenhæng mellem de kollektive 

præferencer og holdninger og elevernes faktiske uddannelsesvalg.  

Overordnet set peger afhandlingens resultater på vigtigheden af og kompleksiteten i, hvordan skoler 

og skoleklasser kan forme elevers uddannelsesaspirationer, faglige præstationer og faglig 

selvopfattelse. Disse sociale kontekster kan altså både være med til at øge og mindske ulighed i 

forhold til køn og social baggrund. 
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1. Introduction 

Education in general and schools, in particular, have long been seen as the means to achieving an 

equal society. Though most western nations have focused politically on ensuring equality in 

education (OECD, 2019; West & Nikolai, 2013), inequalities in educational opportunity according 

to social categories, such as gender and social background, remain a pervasive societal problem. 

Disparities in outcomes, such as academic achievement and educational degree attainment, impede 

social mobility (Jackson, 2015) and gender equality (Blau & Kahn, 2016). The issue of inequalities 

in education has received much attention within the sociology of education (e.g., Breen & Jonsson, 

2005; Buchmann et al., 2008), and the education system's ability to serve as an equalizer has been 

scrutinized (Domina et al., 2017; Raudenbush & Eschmann, 2015). A central problem within the 

sociology of education is how schools affect educational outcomes in general and inequality in 

outcomes in particular. Such outcomes include hard skills like academic achievement but also traits 

like academic self-concept and educational aspirations (Heckman & Kautz, 2012).  

Inequality in education may be affected by schools having diverse effects on student outcomes 

according to social categories, like gender and social background (Domina et al., 2017; Legewie & 

DiPrete, 2012). Varying theoretical conceptions of the antecedents and nature of unequal outcomes 

of education have resulted in differing positions in the study of the role of schools (K. Lynch, 

2000). In addition, there is a diversity of empirical orientations (Downey & Condron, 2016; 

Dumont & Ready, 2020; Ewijk & Sleegers, 2010; Reynolds et al., 2014). Some research into 

schools’ role is critical, stating that schools exacerbate inequality (Bourdieu & Passeron, 1990; 

Bowles & Gintis, 1976). Yet, other studies suggest that schools may both be able to reduce and 

exacerbate inequalities along different educational outcomes (Downey & Condron, 2016). Finally, 

much empirically-based research is concerned with what constitutes effective schools in general 

(Hanushek, 2020; Reynolds et al., 2014). 

Empirical evidence within the sociology of education, concerned with inequality in educational 

outcomes, has painted a complex picture of the relationship between the school context and student 

outcomes. While the influential Coleman report (1966) has widely been interpreted to suggest that 

schools have little effect on educational achievement, once the socioeconomic composition of the 

student body is taken into account, newer evidence has indicated that the relationship is more 

complex. A range of studies has considered what happens while schools are out for the summer 

holidays and found that schools increase equality in cognitive skills (Alexander et al., 2001, 2007; 
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Raudenbush & Eschmann, 2015), yet for non-cognitive skills, schools do not affect inequality 

(Downey et al., 2019). In other words, when considering the counterfactual scenario of no 

schooling, studies have generally suggested that schools have the potential to serve as an equalizer. 

However, studies considering the effects of schools’ socioeconomic composition have generally 

indicated that students learn less when attending schools with a higher share of lower 

socioeconomic peers (e.g., Ewijk & Sleegers, 2010) – suggesting that compositional differences 

between schools increase inequality. Furthermore, different conclusions concerning the effects of 

schools have been proposed to stem from methodological differences (Dumont & Ready, 2020). In 

sum, the relationship between the school context and social inequality in educational outcomes 

remains an issue of debate within the sociology of education. A recent perspective in this debate has 

suggested that schools can be considered refractors of inequality (Downey & Condron, 2016), i.e., 

along outcomes such as cognitive skills, schools may reduce inequality while increasing it for other 

outcomes. 

In the present thesis, I engage with the refraction perspective, considering some of the many aspects 

of schools that may reduce or increase inequality according to students’ gender or social 

background. 

 

1.1. Schools as Learning Environments and Social Contexts 

Considering schools as refractors of inequality leads to questions of what aspects of the school 

affect different outcomes and for what type of students. Various studies point to how instructional 

practices in schools and classrooms may reduce or increase inequality (Atlay et al., 2019; 

Raudenbush & Eschmann, 2015). Yet, schools are more than the instruction they provide; they are 

also social contexts that shape values and norms for behavior, which affect educational outcomes. 

During adolescence, social contexts beyond the home, such as peers and school in general, become 

increasingly significant for children (Coleman, 1961; Crosnoe, 2000; A. D. Lynch et al., 2013). 

Schools and classrooms as social contexts affect the individual student's attitudes, norms, and 

values, such as their beliefs about their academic ability (Marsh & Parker, 1984; Parker et al., 2018) 

and their interests (Raabe et al., 2019). Such beliefs and values also shape individual behavior 

(Boudon, 2003; Breen, 1999) and, by extension, educational outcomes, like academic achievement 

and aspirations (Alon & DiPrete, 2015; Holm et al., 2019; Jæger, 2007; Lorenz et al., 2020; 

Salikutluk & Heyne, 2017).  
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The socializing effects of schools may be especially relevant when considered in combination with 

the social categories a student belongs to. Correll (2004) highlighted the need to consider the social 

context embedding individuals and how it constrains their view of what is achievable and 

acceptable, according to social categories such as gender. She did so by referencing Bourdieu’s 

concept of habitus, explaining how members of society internalize social structures and reconfigure 

them as strategies and practices - aptly summed up in how this internalization “continuously 

transforms […] constraints into preferences” (Bourdieu, 2010, p. 171). Combining the view of 

schools as social contexts with schools as refractors of inequality raises new questions. Specifically, 

how different dimensions of the school context set constraints and norms for appropriate behavior 

and attitudes by social categories and how this forms students' educational outcomes.  

Such constraints and norms likely reflect societal norms concerning gender and academic ability 

(e.g., Guiso et al., 2008) or how middle- or upper-class traits are more valued (Bourdieu & 

Passeron, 1990; Jæger & Breen, 2016). Specifically, such societal norms are also manifested in 

schools and classrooms and vary between them (I. G. Andersen & Jæger, 2015; McDonough, 1997; 

Muntoni et al., 2021; Palardy, 2015; Riegle-Crumb & Morton, 2017). Thus, local environments, 

like schools and classrooms, can be considered influential settings where individuals encounter and 

are continually exposed to expectations according to their gender and social background  

(McDonough, 1997; Risman, 2004). Within schools and classrooms, the social agents shape such 

constraints and norms. Thus, students can be influenced in numerous ways in school as they are met 

by many significant others, such as peers and teachers (Sewell et al., 1969). Peers and teachers may 

hold beliefs about gender that affect individual educational outcomes (Alan et al., 2018; Muntoni et 

al., 2021; Retelsdorf et al., 2015; Salikutluk & Heyne, 2017). The social agents of schools' 

normative beliefs about educational decisions affect individual aspirations and social inequality in 

aspirations (McDonough, 1997; Palardy, 2015; Rosenqvist, 2018). Together such influences paint a 

complex picture of how the school context as a social environment and a learning environment may 

affect the individual student's educational outcomes.  

In other words, the question of how the different dimensions of the school context affect inequality 

in student outcomes exists at the intersection of two core problems of sociology. The first is schools' 

role in the generation of inequality in educational outcomes (Reay, 2010), i.e., schools as learning 

environments that may have heterogeneous effects on students according to social categories. The 

second is the influence of significant others on the individual, i.e., schools as socializing contexts 

where norms and values are socially learned. 
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1.2. Aspects of the School Context 

As evident from the research discussed above, the school context is a highly complex phenomenon 

with many dimensions that affect students’ educational outcomes. Therefore, whether schools 

reduce or exacerbate inequality may not be a simple question of yes or no. Instead, as suggested by 

the refraction perspective (Downey & Condron, 2016), different aspects of the school may either 

have a negative, neutral or positive effect on inequality according to various student outcomes. 

Following this perspective, I emphasize select aspects of the school context and how they shape 

student outcomes in general and according to social categories in particular when addressing 

schools' role in the generation of inequality in educational outcomes. Specifically, I focus on 

educational outcomes for compulsory school students and how they are shaped by, on the one hand, 

classroom peers and, on the other hand, collective dispositions and values of teachers and peers, 

conceptualized as so-called organizational habitus (McDonough, 1997).  Previous research has 

emphasized the role of peers and organizational habitus, yet there are still gaps in our knowledge of 

how these aspects of the school context affect students:  

 

First, I hone in on the role of subject-specific traits of same-gender peers. A range of studies has 

highlighted the importance of the school context and educational peers for gender inequality in 

STEM fields (Science, Technology, Engineering, and Mathematics). Many previous studies have 

found cultural gender conceptions and levels of gender equality at the country-level to explain 

gender gaps in STEM outcomes (Breda et al., 2018; Guiso et al., 2008; Lipman & Senik, 2018; 

Nosek et al., 2009). Yet, other studies have emphasized the lack of knowledge about the meso and 

micro level influences on these gaps (Buchmann et al., 2008; van Hek et al., 2019). One branch of 

studies has investigated the impact of the peer environment – and concluded that the school context 

and the peer environment can influence gender inequalities (Legewie & DiPrete, 2012; Mann et al., 

2015; Muntoni et al., 2021; Salikutluk & Heyne, 2017). However, studies on the role of peers may 

have neglected the importance of gender-specific peer groups (Ficano, 2012) in the local learning 

environment of the classroom by often considering either the entire school peer group or a more 

narrow focus on friendship nominations. Therefore, this thesis will study the influence of same-

gender classroom peers in science and mathematics and their role in shaping gender inequality in 

STEM-related achievement and attitudes. 
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Second, I consider gender essentialist or stereotypical views held by significant others. Gender 

essentialism refers to the notion that observed differences between boys and girls, e.g., in terms of 

achievement, reflect inherently different natures between the two (Smiler & Gelman, 2008). 

Language is often stereotyped as a female domain and mathematics and science as a male domain 

(Charles & Bradley, 2009). Gender stereotypical beliefs of significant others, such as teachers and 

parents, have been suggested to be of importance for educational outcomes for both boys and girls 

(Alan et al., 2018; Muntoni & Retelsdorf, 2018, 2019; Retelsdorf et al., 2015). Yet, few studies 

have examined the role of peers. While there is some research about peers’ gender-stereotypical 

beliefs and the achievement of disadvantaged boys in reading (Muntoni et al., 2021), the 

corresponding findings for disadvantaged girls in math and their math achievement are less solid 

(Salikutluk & Heyne, 2017). Specifically, the influence of classroom peers’ gender-stereotypical 

beliefs related to mathematics on girls’ achievement in mathematics has not previously been tested. 

Based on this gap in the literature, this thesis will test the influence of gender stereotypical beliefs 

of peers on adolescent compulsory school students’ mathematics achievement. 

Third, I apply the theoretical concept of organizational habitus, which refers to the collective 

values, common sense, beliefs, and behaviors of a school’s social agents (Byrd, 2018, p. 201). In 

most studies applying the concept, organizational habitus captures a school’s general orientation 

towards college choice (e.g., Grodsky & Riegle-Crumb, 2010; McDonough, 1997; Palardy, 2015). 

In the present thesis, organizational habitus is applied to two different aspects of the school. First, I 

use organizational habitus to study the transition to upper secondary school from a social inequality 

perspective. Second, I use organizational habitus as a theoretical framework to describe the 

orientation towards science and mathematics situated within the female peer group. Only a few 

quantitative studies have considered this concept (see Byrd, 2018). In this sense, this thesis 

contributes by further developing the operationalization and measurement of this concept and 

testing its usefulness for analyzing school contexts. 

In sum, this thesis's core notion is that students’ educational outcomes are shaped in complex ways 

in the intersection between the social categories they belong to, such as social class and gender 

(Correll, 2004; McDonough, 1997), and the socialization according to these categories. This 

socialization is expected to occur within different dimensions of the social context of schools, such 

as classroom peer groups and organizational habitus of schools (Palardy, 2015; Raabe et al., 2019; 

Riegle-Crumb & Morton, 2017; Rosenqvist, 2018). 
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Overall, the results of this thesis go beyond previous research on the influence of school contexts in 

several ways. First, while previous research has indicated that schools do matter for inequality, both 

according to social background (Alexander et al., 2001, 2007; Raudenbush & Eschmann, 2015) and 

gender (Legewie & DiPrete, 2012; Mann et al., 2015), we still lack knowledge about the micro-

level processes generating these inequality patterns. This thesis extends previous research through a 

detailed look into the school and classroom context, enabled by the data sources employed 

containing a combination of rich survey-measures and the sampling of entire classrooms of 

students. Second, this thesis builds on the refraction perspective, stating that schools may either 

reduce or exacerbate inequality along different student outcomes (Downey & Condron, 2016). By 

considering several different dimensions of the school context, the thesis aims to paint a more 

detailed picture of how schools shape student outcomes. Third, as previous research on peer 

influence has invoked many different definitions of the peer context, this thesis contributes to this 

discussion by proposing a focus on same-gender classroom peers. Specifically, the advantages of 

this approach involve the focus on the entire classroom peer group rather than proxies based on a 

subsample of peers or friendship nominations. In addition, empirical research has indicated the 

importance of same-gender peers (Ficano, 2012; Riegle-Crumb et al., 2006; Rosenqvist, 2018). 

Therefore, this thesis contributes by further testing the notion of peer subgroups defined by gender. 

This thesis contains five chapters: four empirical chapters that are also stand-alone research papers 

and this first introductory chapter. In the remainder of the first chapter, I will discuss the relevant 

theoretical and empirical literature in more detail for each of the research fields related to this 

thesis. Furthermore, I evaluate the theoretical and methodological issues connected to the concepts 

and empirical strategies applied in the empirical chapters. Finally, I summarize and discuss the 

results of the empirical chapters according to their limitations and implications for further research.  
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2. Theoretical Background 

In this section, I will outline and discuss the theoretical frameworks applied in this thesis. As each 

of the empirical chapters is concerned with different conceptions of the school context, these 

different conceptions will structure the discussion. First, I will discuss theoretical conceptions of 

peer influence in education and, second, how to define peers in terms of institutional settings and 

social categories.  Third, I discuss theoretical understandings of gender stereotypes and how they 

might come to affect academic achievement and, fourth, the school context as seen through the lens 

of organizational habitus. Finally, I attempt to extend the concept of organizational habitus to 

describe the orientation towards STEM among the female peer group.  

 

2.1. Theoretical Basis of Peer Influence in Education 

The study of peer influence has been the subject of multiple disciplines. The economic literature on 

peer effects has been very influential and is based on a broad conception of peer effects as 

“encompass[ing] nearly any externality in which peers’ backgrounds, current behavior, or outcomes 

affect an outcome” (Sacerdote, 2011, p. 250). It has often been concerned with whether peer effects 

exist (Vigdor & Nechyba, 2004) and what policy implications they might entail, e.g., optimizing 

classroom composition (Cooley, 2007). In the economic literature, estimations of classroom-based 

peer effects have often taken advantage of different “naturally” occurring exogenous variation in 

classroom composition, such as gender, race, or social background, and employed various types of 

fixed effects approaches to avoid self-selection bias. Mechanisms of peer influence have been 

studied empirically rather than theoretically, often conceived as spillover effects of higher “peer 

quality” (Fruehwirth, 2013) through, for instance, a less disruptive classroom environment (Figlio, 

2007).  

In contrast, sociological and psychological research on peer effects has also paid more attention to 

theoretical conceptualizations of peer influence. Coleman (1961) saw peer groups as serving as an 

informal social reward system outside that of parents and teachers, making peers strong socializing 

agents (Hallinan, 1982). Two of the more dominant theories within sociology and social psychology 

of how peer influence occurs are the related theories of social comparison (Festinger, 1954) and 

reference groups (Kemper, 1968).  
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Social comparison is relevant when an attribute, such as one’s ability in mathematics, is not directly 

testable in physical reality, making evaluation by comparison with others a viable option. In short, it 

can be defined as the “process of thinking about information about one or more other people in 

relation to the self” (Wood, 1996, p. 520). Hyman (1942) was the first to use the term reference 

group. However, one of the more notable and more formal formulations of a theory of reference 

groups was made by Kelley (1952) by defining two main types of reference groups. First, normative 

reference groups promote conformity by prescribing norms for behavior and punishing deviance, 

while comparison groups, like objects of social comparison, serves as a standard for evaluating 

behavior by serving as a social contrast (Kelley, 1952; Merton & Rossi, 1968)1. The two functions 

may have paradoxical effects. Specifically, a high achieving peer group may encourage conformity 

through higher individual achievement while at the same time lowering the individual student’s 

self-concept by serving as a comparison group making their relative ability appear lower.  The latter 

effect is analogous to that of the frog-pond or big-fish-little-pond effect (Marsh & Parker, 1984) 

derived from social comparison theory. As such, Kelley’s (1952) formulation of the two functions 

of peer group influence encapsulates two central aspects of how peers influence the individual. 

First, the encouragement of conformity in values and behavior, and second, the shaping of self-

perception through comparison. Importantly, in the classroom, the normative and comparison 

groups are often the same group of students. Here a student will often wish to gain acceptance and 

membership of the classroom peer group by behaving in accordance with the norms of the group 

(e.g., Choi et al., 2008) while at the same time using the classroom peers for social comparison 

(e.g., Seaton et al., 2013). In other words, these two types of influence are caused by the individual 

student’s needs for belongingness (conformity) (Baumeister & Leary, 1995) and self-evaluation 

(comparison) (Festinger, 1954).  The two functions can lead to paradoxical effects. For instance, 

Rosenqvist (2018) showed how this co-occurs with the same peer group, specifically, how 

ambitious educational decisions of school peers raise the level of ambition for the individual 

through conformity while at the same time high achieving school peers lower the ambition of the 

individual through comparison.  

 

                                                 
1 In addition to normative and comparison groups Kemper (1968) discusses audience groups, which he believes are 

responsible for real or imagined positive reinforcement of behavior as opposed to the normative group, which in his 

framework is only capable of negative reinforcement. However, he gives no clear argument for why the normative 

group cannot reinforce positively, e.g. by appraising behavior that is in line with norms prescribed by the group. 
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2.2. Defining the Peer Group - Formally Organized Peer Groups and Gender 

The definition of the peer group is central to this thesis, as one of the primary contributions is the 

conceptualization and empirical exploration of the same-gender classroom peer group. First, I argue 

that studying the entire classroom peer group is advantageous because it allows for scrutinizing the 

”true” educational peer exposure rather than proxies based on a subsample of peers or friendship 

nominations. In addition, based on theory and previous empirical research, I suggest that there may 

exist subgroups of peers within the classroom, specifically subgroups defined by gender, i.e., a 

female peer group and a male peer group. 

Within the literature on peer influence in education, the question of how to define the peer group 

remains open. The definition often ranges between full school age-cohorts (between schools) on the 

one hand and classrooms, courses, tracks, or friendships (within schools) on the other hand. 

Previous research has highlighted the importance of social environments within schools, such as 

classrooms/course-mates (Frank et al., 2008; Riegle-Crumb & Morton, 2017). Classrooms are 

characterized by the children spending more time together than with the rest of their school peers, 

sharing the same learning environment, and, as opposed to friendships, they are formally organized. 

From a reference group perspective, individuals may be less secure in their position among 

classroom peers and course-mates compared to more stable friendships. Therefore, students may be 

more eager to conform to group norms to secure their position (Crosnoe et al., 2008). However, for 

friendships, the theoretical argument is that the sustained interaction between friends will promote 

conformity through a shared definition of norms (Crosnoe et al., 2008) and that friends may be 

considered more trustworthy (Hallinan & Williams, 1990). However, as Frank et al. (2008) argued, 

friendships may come with a level of acceptance of differences that reduces friendship influence.  

Both course-mates and friendships have been shown to be important for educational decisions such 

as course-taking, with friendships being particularly significant for girls (Crosnoe et al., 2008). 

However, the relevant conceptualization of the peer group also depends on the individual outcomes 

of interest. While students’ aspirations or educational decisions may be influenced by close friends, 

peers in the local learning environment, i.e., the classroom, have been shown to affect academic 

outcomes like achievement (Ammermueller & Pischke, 2009) and academic self-concept (Guo et 

al., 2018). Furthermore, the classroom peer group can be a reference point for evaluating one’s own 

performance (see Mann et al., 2015 for a similar argument) beyond that of friends, i.e., students do 

not have to be friends with a classmate to compare themselves to them. In other words, the 
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classroom is the students’ most immediate learning environment, exposing them to peers with 

varying traits, such as achievement and motivational related attitudes. Therefore, considering the 

entire classroom allows for studying a more broad picture of the students' social and educational 

environment. Finally, considering peer groups in formally organized classrooms instead of 

friendships is policy-relevant as the former are to a larger degree malleable, i.e. it is easier to 

rearrange classrooms than decide who gets to be friends. 

Previous research has identified peer effects occurring within social categories such as gender 

(Arcidiacono & Nicholson, 2005; Ficano, 2012; Rosenqvist, 2018) and race (Hoxby, 2000). Further 

evidence for the importance of same-gender peers in girls' case is found from girls’ math course-

taking being predicted by their female peers’ course-taking the previous year (Frank et al., 2008). 

Specifying peer groups by gender can be understood as a proxy measure of friendship nominations, 

as both the classroom/course context (Frank et al., 2013) and gender (Crosnoe, 2000; Mcpherson et 

al., 2001) have been shown to be central for friendship formation. In other words, analyses of cohort 

or classroom peers can increase their precision in the measurement of peer influence by focusing on 

more important/influential peers indirectly through such social categories.  

However, there are theoretical arguments for why gender may be an essential factor in defining peer 

groups above and beyond its role in friendship formation. Objects for social comparison are 

assumed to be chosen based on similarity, including a preference for same-gender objects of social 

comparison (Wood, 1989). Girls in a classroom would thus be more likely to compare themselves 

to their female peers than their male peers, regardless of friendship status. Shibutani (1955, p. 565) 

noted that reference groups might be defined with respect “to some social category.” Though he did 

not mention gender specifically, it is one of the most prominent social categories (Akerlof & 

Kranton, 2002) and thus likely also structures reference groups. Similarly, homophily in gender is a 

central force in defining peer groups by social categories (Mcpherson et al., 2001; Ridgeway & 

Smith-Lovin, 1999). As stated by Hallinan & Williams (1990, p. 124): “students may assume that 

peers who are similar to them in gender […] are also similar in values and attitude”, meaning 

students may to a larger degree refer to and compare themselves with their same-gender peer group.  

According to social identity theory, social identification as a boy or a girl (Abrams & Hogg, 1990; 

C. L. Martin et al., 2014) will create gender-defined out-groups and in-groups in the classroom. 

Empirical evidence for this phenomenon has been found for preschool children (Yee & Brown, 

1994) and pre-adolescents (Heyman, 2001), reporting more positive feelings towards same-gender 
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peers (C. L. Martin et al., 2014, p. 171). However, previous studies of the role of gender in 

structuring peer relations have primarily been based on preschool or young children (for an 

overview, see C. L. Martin et al., 2014).  

In sum, theory suggests that reference groups within a classroom likely form along gender lines, 

prescribing different sets of norms for boys and girls.  

 

2.3. Gender Stereotypes in the School Context 

An essential aspect of the school context concerning gender disparities is the prevalence of cultural 

conceptions of gender situated in the social relations at the school (Alan et al., 2018; Legewie & 

DiPrete, 2014; Muntoni et al., 2021; Muntoni & Retelsdorf, 2018). As stated by Ridgeway and 

Correll (2004, p. 511), “[w]idely held gender beliefs are in effect cultural rules or instructions for 

enacting the social structure of difference and inequality that we understand to be gender.” They go 

on to describe how social contexts, e.g., the classroom, represent “a significant arena in which the 

basic rules of the gender system are at play” (Ridgeway & Correll, 2004, p. 511). In other words, 

gender beliefs held by significant others in the school context, such as peers and teachers, may 

define rules and norms for gender-congruent behavior, influencing the individual student.  

Gender stereotypes are in many ways at the heart of social causes behind gender disparities in 

education. A broad definition of stereotypes is that they “reflect general expectations about 

members of particular social groups” (Ellemers, 2018, p. 276). These expectations may or may not 

reflect actual differences. Still, when expectations about a social group are directed at a single 

individual, they are imprecise and may reinforce the stereotype. Traditionally boys are stereotyped 

as less proficient in language and reading, while the same is true for girls in mathematics and 

science-related subjects (Charles & Bradley, 2009; Heyder & Kessels, 2013; Martinot et al., 2012; 

Nowicki & Lopata, 2017). The notion that observed differences between genders, e.g., in academic 

achievement, reflect an intrinsic biological difference is also referred to as gender essentialism 

(Smiler & Gelman, 2008).  

Much research has examined the effects of a student holding gender-stereotypical beliefs on their 

own academic achievement (Heyder & Kessels, 2013; Nowicki & Lopata, 2017; Plante et al., 2009, 

2013). The individual student’s internalization of the stereotype is ultimately important. However, 

to properly understand the mechanisms of stereotypical beliefs and possibly remedy them, studying 



Chapter I: Introduction 

21 

 

the contextual settings in which they occur is essential since stereotypes and gender congruent 

behavior are socially learned (e.g., Bigler & Liben, 2007). One of the most influential settings for 

students, aside from the home, is the classroom, with the significant others being teachers and peers 

(Retelsdorf et al., 2015).  Furthermore, peers become increasingly significant with time (Sewell et 

al., 1969) - especially when relating to outcomes such as academic achievement. 

Stereotype threat is likely to be behind any effect of peer group stereotypical beliefs on 

achievement (Muntoni et al., 2021; Salikutluk & Heyne, 2017). Stereotype threat describes the 

negative consequences of activating a negative stereotype or emphasizing a category of social 

identity, e.g., gender. Stereotype threat effects have been documented for both girls in math (Flore 

& Wicherts, 2015) and boys in reading (Pansu et al., 2016). Generally, the evidence for this effect is 

based on experiments involving the intervention group being exposed to a stereotypical statement, 

which negatively impacts their performance on a test. These negative influences are believed to be 

the result of a constraint on memory capacity (Flore & Wicherts, 2015; Rydell et al., 2010).  

Part of the original theorization on stereotype threat hypothesized that it would occur in more 

organic settings such as the school or classroom as well, invoked, for example, by teachers or peers 

(Steele, 1997). Thus, stereotypical beliefs of peers may negatively affect achievement through the 

mechanism of stereotype threat, i.e., negative influence on self-concept and anxiety of reinforcing 

the stereotype. Muntoni and Retelsdorf (2021) distinguished between the target of a threat and the 

source of the threat. When considering the peer group’s gender-stereotypical beliefs affecting 

individual achievement through stereotype threat, there are two possible sources of threat. First, the 

individual student’s own gender-stereotypical beliefs may be the source of the threat by working as 

a mediator for the peer group’s stereotypical beliefs. In other words, the peer group’s stereotypical 

beliefs may influence those of the individual, which in turn affects the individual’s achievement. 

Second, the peer group may itself be the source of the threat – the mechanism being that students 

are aware that their academic performance is observable by the peer group who hold gender-

stereotypical beliefs (Muntoni et al., 2021, p. 13). In conjunction with the notion that peer groups 

may be gender-specific, both the same-gender and opposite-gender peer groups within the 

classroom can be potential sources of threat. Yet, as previous studies have found that same-gender 

peers and friends appear to be more influential than those of opposite-gender (Ficano, 2012; Raabe 

et al., 2019; Riegle-Crumb et al., 2006; Rosenqvist, 2018), it is likely that the primary source of 

stereotype threat will be same-gender peers.  
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Stereotype threat is one of the more dominant theories that explain the adverse effects of gender 

stereotypes on students’ academic achievement. Yet, building on reference group theory, the impact 

of peer stereotypes can be understood as a socialization process involving students learning to 

behave following norms for feminine and masculine behavior, respectively. Conceptions of math 

and reading as gendered domains among the classroom peer group may both influence the gender 

stereotypical beliefs of the individual student and shape their behavior and attitudes. A normative 

reference group will inhibit or reinforce individual attitudes and behavior to preserve group 

conformity. If classroom peers hold gender-stereotypical beliefs, they may discourage individual 

students from behavior or attitudes that do not align with their gender and vice versa (Salikutluk & 

Heyne, 2017, p. 371). For instance, a girl expressing interest in math may be perceived as nerdy and 

unfeminine, weakening her interest and ultimately her achievement-related behavior, e.g., studying 

for math class. In some cases, this may even involve a more general perception of school as 

feminine (Heyder & Kessels, 2013; Huyge et al., 2015) and thus lead to anti-school attitudes and 

behavior among boys to signify their masculinity to the peer group.  

Lamb, Easterbrooks, and Holden (1980) have shown how children reinforce gender-appropriate 

activities and punish non-gender appropriate behavior among peers – and that this behavior is most 

prevalent among same-gender peers. Gender nonconformity has even been linked to bullying, 

where children not conforming to prescribed gender roles were found to be more likely to 

experience verbal and physical abuse from peers (Aspenlieder et al., 2009). Thus, students may 

learn through the (same-gender) peer group that achievement-related behavior in math is not in 

accordance with traditional norms of femininity and similarly for achievement in reading and 

masculinity.  

 

2.4. Organizational Habitus 

In addition to same-gender classroom peers as reference groups and sources of stereotype threat, I 

consider another aspect of the school context in this thesis: the so-called organizational habitus of a 

school.  

The concept of organizational habitus has become increasingly used (Byrd, 2018) - initially in the 

form of the sub-concept of college choice organizational habitus (McDonough, 1997). This concept 

is essentially an extension of the Bourdieusian notion of habitus to the school level, often employed 

to denote a specific aspect of what, using a broader concept, could be termed school culture. 
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However, organizational habitus is explicitly tied to social reproduction theories (Bourdieu & 

Passeron, 1990). Specifically, the notion is concerned with the institution's social status within the 

field of institutions (Byrd, 2018, p. 172) and the dispositions found within the social relations of the 

institution. Like the individual habitus, these dispositions carry inclinations towards certain actions, 

such as choosing certain types of further education. In the case of the high school institution's 

influence on college enrollment, this has been studied as the previously mentioned sub-concept 

college choice organizational habitus (McDonough, 1997; Palardy, 2015). This sub-concept is 

defined as the school’s collective sensibilities, preferences, and values regarding postsecondary 

education (Palardy, 2015, p. 332). Through these collective norms, the institution presents a 

perceived opportunity structure to the individual student working to shape the choice of further 

education. 

 

2.5. Conceptualizations and reconceptualizations of organizational habitus 

McDonough (1997) first coined the concept of organizational habitus based on a qualitative study 

of American high school students’ college choice. Shortly thereafter, it was taken up in British 

research under the term institutional habitus, namely in Diane Reay's work (1998). Institutional 

habitus has since been applied in a range of qualitative studies, mostly concerned with the case of 

higher education (e.g., Reay et al., 2010; Slack, 2003; Thomas, 2002). In this thesis, I will solely 

use the term organizational habitus. McDonough's original definition was “the impact of a cultural 

group or social class on an individual’s behavior through an intermediate organization” 

(McDonough, 1997, p. 107). In the case of her study, the organization was high school. 

The individual habitus is tied to their social class and enables them to navigate with more or less 

seamlessness in school (Bourdieu & Passeron, 1990). Similarly, McDonough (1997, p. 10) stated 

that the organizational habitus is tied to the school's socioeconomic composition through a 

“collective social class conscience” that shapes the choices related to educational transitions. 

However, this definition imposes a range of problems aptly described by Atkinson (2011). 

Specifically, three theoretical inconsistencies: First, it applies a concept that is essentially a trait of 

individuals to a collective, resulting in the conception of the school as an agent in itself. Second, it 

makes the ontological fallacy of considering habitus as substantial in itself, whereas according to 

Bourdieu, it only exists in relations within fields. Third, it fails to recognize heterogeneity within 

the organization's members (Atkinson, 2011, p. 336).  By a comprehensive literature review and 
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critique of organizational habitus in empirical research, Byrd (2018) redefined the concept. She did 

this based on Atkinson's above-mentioned criticisms and theoretical inconsistencies and 

inconsistencies in operationalization in empirical research.  In short, she defined organizational 

habitus as “an institution’s values, common sense, beliefs, behaviors, and taken-for-granted 

positions as situated within historical and contemporary social relations” (Byrd, 2018, p. 201). She 

further notes that “It is the institution’s social status rather than its students’ that should be centered 

with institutional habitus” (Byrd, 2018, p. 172). This definition effectively deals with the criticisms 

listed above by embedding the organizational habitus in the organization's social relations, thus 

avoiding the construction of the organization as a homogenous agent. 

Organizational habitus is essentially a way to conceptualize the school's role in social reproduction 

by looking at how it structures students' dispositions and actions. In this sense, it works analogously 

to normative reference groups in that it prescribes social norms for actions and values. In other 

words, situated within schools, there are different ‘taken-for-granted’ opinions about their students’ 

educational trajectories (Ingram, 2009) and these opinions are expected to shape students’ choices. 

Previous research has considered organizational habitus as a mediator between social background 

and educational decisions (Palardy, 2015). However, it has not previously been explored if 

organizational habitus can be an equalizing factor. Yet, if the school students attend is not 

completely determined by their social background, they may be met with collective dispositions that 

can raise their aspirations beyond what is prescribed by their social background.  

In this sense, the school's organizational habitus defines the perceived universe of possible choices 

when facing a transition in the education system (McDonough, 1997, p. 109) but dependent on the 

school rather than the social background of the individual student. As such, different schools will 

offer different perceived opportunity structures when it comes to educational transitions.  

 

2.6. A Female Science Habitus in the Classroom 

In this thesis, I further expand on the notion of a collective habitus. Specifically, I extend the 

concept to the female peer group and its relation to STEM-fields.  

McDonough describes the organizational habitus of a school as being the perceived structure of 

opportunity. In the case of the female science habitus, the opportunity structure is represented by 

the female peer group. The opportunity structure is, in this case, seeing oneself as being capable of 
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STEM-related achievement. As STEM-subjects have been shown to be stereotyped as male 

(Charles & Bradley, 2009), the female peer group represents a lens through which the individual 

girl can evaluate her own expectancies for STEM achievement. The proposed logic being that “if 

the other girls can do something that is usually not expected of girls, so can I.”  

As Shibutani (1955, p. 565) stated: “A reference group, then, is that group whose outlook is used by 

the actor as the frame of reference in the organization of his [sic] perceptual field.” This quote 

highlights how the reference group can also function to present the individual with a perception of 

what is possible or viable. The notion is then that a female peer group that is high achieving and 

motivated in science and mathematics can boost the science and mathematics self-concept of the 

individual girl. In other words, the notion of a female science habitus is concerned with the 

opportunity structure like organizational habitus but as situated within the local female peer group 

like a reference group. As such, the concept is positioned in the intersection between organizational 

habitus and reference group. 

Drawing on Eccles’ model of achievement-related choices (Eccles, 2011) helps to further define 

and concretize this concept. Specifically, focusing on the female peers as socializers and their 

beliefs measured as Eccles’ concepts of intrinsic-value, utility-value, self-concept, and academic 

achievement aggregated to the female peer group in the classroom. As evident from Eccles’ model 

(2011, p. 196), “socializer’s beliefs and actions” are believed to affect individual self-concept 

directly. In sum, this notion is an extension of the idea of a collective habitus to the female peer 

group and its relation to STEM-fields. In this sense, the opportunity structure represented by the 

female peer group is not that of choosing a certain type of education (as in McDonough’s work) but 

of seeing oneself as being capable of STEM-related achievement. The female peer group's influence 

is particularly important in STEM-related subjects as girls are traditionally disadvantaged in these 

fields. 

 

2.7. Summary of Theoretical Background Section 

To summarize, I have presented arguments based on theory and previous research that underlines 

the importance of social contexts in education. I have discussed theories on peer influence for 

gender disparities (e.g., Raabe et al., 2019; Riegle-Crumb et al., 2006) and collective dispositions 

for educational decisions at schools (McDonough, 1997; Palardy, 2015).  
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In particular, I have argued for the advantages of studying peer influence by focusing on same-

gender peers (Ficano, 2012; Rosenqvist, 2018) in formally organized classrooms (Crosnoe et al., 

2008; Frank et al., 2008). We primarily test the notion of same-gender peer groups in chapter 2, but 

it is also central to chapters 3 and 4. 

Also, relying on Ridgeway and Correll (2004), I have highlighted the importance of cultural beliefs 

about gender as situated in social contexts, such as the classroom, and how they may come to shape 

individual behavior and attitudes according to gender. In combination with stereotype threat theory 

(Steele, 1997), the notion of cultural beliefs about gender forms the basis for the theoretical 

reasoning behind the expected effects of same-gender peers' stereotypical beliefs on achievement, 

which we test in chapter 4.  

Furthermore, by looking to theory on organizational habitus (McDonough, 1997), I have argued that 

schools may contain collective dispositions towards educational decisions. In chapter 5, I explore 

organizational habitus within the context of the transition from compulsory school to upper 

secondary education in Denmark.   

Finally, I have put forth the notion of a collective female science habitus in the classroom as a 

mechanism that can help explain how the female peer environment can shape girls’ self-concept in 

mathematics and science, studied in chapter 3. 
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3. Literature Overview 

In the following section, I present an overview of relevant empirical research. The section is 

structured by the theoretical concepts described in section 2. The first three subsections concern 

gender disparities and how they are related to peer influence. In the following three subsections, I 

discuss organizational habitus and its relation to educational transitions, with a special emphasis on 

the Danish country case. Finally, I will sum up the general points of this section and place the 

empirical chapters within the context of the literature overview.  

 

3.1. Gender disparities in education 

Gender gaps in education have been subject to much change in recent times (Buchmann, DiPrete, 

and McDaniel 2008). Girls are outperforming boys in most academic subjects (DiPrete and 

Buchmann 2013; Van Houtte 2004) and educational degree attainment (van Hek et al., 2016). Yet, 

the female disadvantage in mathematics achievement has proven resilient in some countries, despite 

the gap closing in other countries (Else-Quest, Hyde, and Linn 2010; Meinck and Brese 2019). 

Recent evidence of gender achievement gaps can be found in differences in mean achievement from 

large-scale international educational assessments. In Trends in International Mathematics and 

Science Study 2015 (Mullis et al., 2016), a male advantage in math achievement is observed in 18 

out of 49 countries. The corresponding finding for the Programme for International Student 

Assessment (OECD, 2016) is 28 out of 71 countries. Meinck and Brese (2019) found evidence of a 

persistent trend of male advantage among top performers in mathematics and science over a 20-year 

period. Still, the gender gap in mean achievement is decreasing (Meinck & Brese, 2019). However, 

by itself, gender differences in math and science achievement have failed to explain women's 

underrepresentation in STEM fields (Jonsson, 1999; Riegle-Crumb et al., 2012). Recent studies 

have pointed to the influence of motivational constructs such as self-concept in explaining the 

gender disparities in attainment (Ellis et al., 2016; Wang et al., 2015). 

 

Gender gaps in academic self-concept have received much less attention in recent studies than those 

focusing on academic achievement. The notion of self-concept stems from psychological 

motivation research. Self-concept is thought to be a hierarchical concept, with a general self-

concept at the top and increasingly particular domain-specific self-concepts underneath (Bong & 

Skaalvik, 2003). Academic self-concept can be defined as students’ perception of their academic 
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abilities, typically within a specific domain such as an academic subject. While academic self-

concept is correlated with academic achievement, it does not necessarily reflect a student’s “true” 

ability, as it is a normative self-evaluation by the student. As self-concept is coupled to interest and 

achievement in a subject (Denissen et al., 2007), it is believed to be central in shaping future life-

course outcomes, such as education and career choice. The normative aspect of self-concept is 

central to explaining inequalities in STEM-related outcomes such as course selection and choice of 

education (Correll, 2001, 2004; Ellis et al., 2016). Specifically, girls often hold lower mathematics 

self-concepts than boys of a similar mathematics ability level (Dahlbom et al., 2011; Goldman & 

Penner, 2016; Hyde et al., 1990; Jacobs et al., 2002; Wigfield et al., 1997). The lower self-concept 

implies that girls perceive themselves as less talented than their male counterparts even when they 

perform equally well on objective tests. These gender disparities in subject-specific self-concept 

have been linked to leaving the “STEM-pipeline” (Ellis et al., 2016; Wang et al., 2015). The 

proposed mechanism is a mismatch between perceived mathematical ability (math self-concept) and 

the required level of mathematical ability of specific courses or fields of study (Sax et al., 2015). 

The role of self-concept in shaping (gendered) expectancies and choice of education is also among 

the central notions of expectance-value theory (Eccles, 2011).  

 

What causes the gender disparities in STEM-related achievement and self-concept? The 

explanations found in the research literature range from biological to socio-cultural. On the one 

hand, biological and gender essentialist explanations suggest that observed gender differences are 

evidence of inherent genetic or biological differences between men and women (Geary, 1996). On 

the other hand, socio-cultural reasoning suggests that social influence may cause boys and girls to 

develop different patterns of subject-specific academic achievement and attitudes.  Such social 

influence may stem from the broader cultural environment relating to gender (Breda et al., 2020; 

Guiso et al., 2008), the structuring of education systems (Scheeren et al., 2018; van Hek et al., 

2019), or influence from socializing agents (Legewie & DiPrete, 2012; Muntoni et al., 2021; 

Muntoni & Retelsdorf, 2018, 2019). 

An often employed approach to study gender gaps is exploiting cross-national variance in 

achievement and self-concept. The cross-national approach allows for holding constant biological 

factors (Penner, 2008) and study variation in cultural factors (e.g., Guiso et al., 2008).  Through this 

approach, Penner (2008) addressed whether social or biological factors determine gender 

achievement differences in mathematics and concluded that the considerable variation between 
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countries is not easily explained by biological factors but rather macro-level societal differences. 

Societal factors affecting gender achievement gaps include general social inequality (Breda et al., 

2018), female representation in prominent positions and gender equality in general (Guiso et al., 

2008; Hyde & Mertz, 2009; Lipman & Senik, 2018), education policy (van Hek et al., 2019) and 

(implicit) gender stereotypes (Nosek et al., 2009). 

However, Van Hek, Buchmann & Kraaykamp (2019) and Buchmann, DiPrete & McDaniel (2008) 

pointed to the need for research in gender inequality to move beyond country differences and look 

at the role of structures, institutions, and practices of education in shaping gender inequality in 

educational outcomes. One aspect of this is the impact of culture at the school level. In particular, 

school performance (Mann et al., 2015) and gender-norms manifested in the curriculum (Legewie 

& DiPrete, 2014) have been found to affect gender disparities in STEM outcomes. A defining 

aspect of the social contexts of schools is the classroom peer group (Legewie & DiPrete, 2012). 

Previous research has indicated that peer groups are an influential force in forming gendered 

patterns of educational outcomes (Legewie & DiPrete, 2012; Muntoni et al., 2021; Raabe et al., 

2019; Riegle-Crumb et al., 2006). In the following section, I will look into empirical evidence on 

peer influence in education in general and concerning gender in particular. 

 

3.2. The Classroom Peer Group and Gender Disparities 

One of the first pieces of research literature to study the role of peers in education was the seminal 

Coleman Report (Coleman et al., 1966). A central finding of the report was that the “social 

composition of the student body is more highly related to achievement, independent of the student’s 

own social background, than is any school factor” (Coleman et al., 1966, p. 325). While Coleman's 

estimates may have been inflated by different types of bias (Moffitt, 2001), they brought attention 

to peer effects in education. Several other influential studies have dealt with the importance of peer 

groups. For instance, the Wisconsin model of status attainment (Sewell et al., 1969) placed the 

influence of significant others, including peers, among the key predictors of educational attainment. 

Since Coleman’s research, many studies have considered gender in relation to peers in education in 

various ways. Within the economic literature, a central aspect of classroom composition relates to 

the share of females (Epple & Romano, 2011).  Several studies concluded that a higher percentage 

of females is associated with higher academic achievement for males and females (Figlio, 2007; 

Hoxby, 2000; Lavy & Schlosser, 2011). This effect of gender composition is likely due to an 
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improved disciplinary climate (Lavy & Schlosser, 2011). These results indicate that the learning 

environment is related to gender, which may be connected to differences in academic cultures 

between males and females. Coleman’s (1961) classic work, The Adolescent Society, studied youth 

culture among American high school students. Here Coleman empirically showed the existence of 

adolescent culture and how vital acceptance by peers is to adolescents. Most importantly to the 

present thesis, he also showed how this culture often differs between gender – in fact, it can be 

characterized as deeply gendered (Crosnoe et al., 2018). One way in which this is expressed is in 

the differential academic cultures between boys and girls, where girls are generally found to be 

more academically inclined – a finding that is still relevant today (Huyge et al., 2015; Legewie & 

DiPrete, 2012; Van Houtte, 2004). 

Newer empirical evidence for peer groups' influence on gender inequality has often been concerned 

with friendship influence (Riegle-Crumb et al., 2006; van der Vleuten et al., 2019) and social 

networks (Frank et al., 2008; Raabe et al., 2019). These studies indicate that friendships promote 

conformity and that this can either widen or narrow the gender gaps in STEM. Students have been 

found to alter their subject preferences to be in line with their friends, which can widen the STEM 

gap. Yet, female peer preference for STEM subjects can promote STEM preferences among 

individual girls (Raabe et al., 2019). Academic achievement of same-gender friends has also been 

found to predict course taking in US high schools, especially for girls in math and science, where 

high-achieving female friends can counteract the gender stereotypes attached to these subjects 

(Riegle-Crumb et al., 2006). Finally, girls’ likelihood of choosing a STEM education is lower when 

their friends hold traditional gender norms (van der Vleuten et al., 2019).  

However, some studies have examined what the gender-specific classroom peer environment means 

for gender disparities. In the case of the gender gap in academic self-concept, it has been shown to 

emerge in adolescence (Gensowski et al., 2017), suggesting that it is socially learned. Furthermore, 

a higher share of females in the classroom and higher performing female classroom peers can 

reduce the female disadvantage to a certain degree (Gensowski et al., 2017). A higher share of 

female peers may also promote the choice of and performance in STEM courses (Schøne et al., 

2017). So, while a higher percentage of females in a classroom may be a positive factor in 

promoting STEM-related outcomes for girls, we still lack knowledge about the mechanisms that 

generate these peer group effects and whether primarily the female or male peers are of importance. 

Some studies have indicated that gender beliefs among the classroom peer group can affect 

achievement (Salikutluk & Heyne, 2017), and gender beliefs of male peers can affect girls’ choice 
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of STEM education (Riegle-Crumb & Morton, 2017). These results indicate that peer groups in 

education hold norms and values, especially relating to gender, which embed and affect the 

individual student. In the following section, I will look further into empirical evidence on 

stereotypical beliefs among peers. 

 

3.3. Gender Stereotypes in Education 

Previous studies have analyzed the effects of various peer group traits on gender disparities in 

achievement, interest, and aspirations (Legewie & DiPrete, 2012; Raabe et al., 2019; van der 

Vleuten et al., 2019). Yet,  the gender-stereotypical beliefs of classroom peers represent a central 

factor in the social environment's influence. Despite an early interest in the gendered culture of peer 

groups in education within sociology (Coleman, 1961), surprisingly few studies have examined 

gender-stereotypical beliefs of peer groups. 

Two empirical studies have been identified for this literature overview that focused on peer-group 

gender attitudes and their effects on achievement. First, Salikutluk & Heyne (2017) used two 

measures of gender ideology, one focusing on the role of women in the home and one on norms for 

masculine behavior. Aggregating the two measures at the classroom-level, they found a negative 

relationship between classroom-level norms for masculine behavior and girls’ math achievement. 

This result was, however, not robust to controlling for individual norms for masculine behavior. In 

other words, it could be a case of contextual fallacy (Hauser, 1970), meaning that the result is 

potentially driven by a failure to control for relevant individual-level variables. They did not find 

the corresponding relationship for norms for the role of women in the home. Overall, while the 

results of Salikutluk & Heyne (2017) indicate that classroom peer gender-related attitudes may 

affect girls’ math achievement, there is a need for a more robust methodological approach to test 

this notion. Specifically, a measure of gender stereotypes directly related to achievement would 

increase the precision of results. The second study, Muntoni, Wagner & Retelsdorf (2021), 

employed such a measure and a more robust study design overall. However, they studied 

disadvantaged boys in reading, specifically their self-efficacy, self-concept, motivation, and reading 

achievement. Analyzing time-lagged outcomes, they found negative impacts of peer group 

stereotypical beliefs on boys’ self-efficacy, self-concept, and motivation but not for achievement. 

As such, there is a gap in the literature concerning how girls' mathematics achievement is affected 

by their peers’ beliefs about gender and mathematics. 
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Furthermore, two studies have been concerned with peer gender norms and educational transitions. 

Van der Vleuten, Steinmetz, and van de Werfhorst (2019) analyzed the influence of gender norms 

held by classroom friends on the choice of postsecondary education in STEM. They found that girls 

have a lower likelihood of choosing STEM when their friends held traditional gender norms. 

Riegle-Crumb & Morton (2017) considered the influence of peer group stereotypical beliefs on 

educational attainment. They found evidence of male peer stereotypical beliefs discouraging 8th-

grade girls from choosing male-dominated majors, specifically, computer science and engineering.  

In sum, while previous research has indicated the importance of stereotypical beliefs of peers for 

achievement, it appears that no study has tested the influence of stereotypical beliefs about girls’ 

math achievement.  

Other studies point to the importance of national-level gender stereotypes and norms (Breda et al., 

2020; Guiso et al., 2008; Hyde & Mertz, 2009; Nosek et al., 2009), parental influence (Muntoni & 

Retelsdorf, 2019; Tiedemann, 2000; Tomasetto et al., 2015), socioeconomic status (Cotter et al., 

2011; Davis, 2007) and teachers (Alan et al., 2018; Jussim et al., 1996; Muntoni & Retelsdorf, 

2018; Retelsdorf et al., 2015; Wolter et al., 2015). Overall, these studies highlight how factors 

beyond the peer group shape the gender environment in schools. Therefore, it is important for 

empirical studies of the influence of peers' stereotypical beliefs to control for the teachers' role and 

factors related to the parents, e.g., social background. 

 

3.4. The School Context and Educational Transitions  

In general, few studies have focused on the influence of schools on inequality in educational 

transitions. However, schools' role in the generation of this type of inequality is important as social 

background has a significant influence on educational decisions.   

When an education system has qualitatively different branches that open doors to diverse paths of 

further education, it can be said to be tracked. Tracking can also refer to ability grouping, but I will 

generally refer to tracking meaning differences in programs. Such programs often have different 

physical locations, differ in curriculum, and typically give access to either university or trades, i.e., 

an academic or a vocational track. Tracking has been found to amplify inequalities in educational 

achievement (Chmielewski, 2014), meaning students' academic proficiency level as measured 
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through grades or tests and educational attainment (Pfeffer, 2008), i.e., the level of education 

attained. 

Some studies have suggested that inequality in educational transitions may be mediated or even 

countered by the school. These studies have addressed the discussion within the sociology of 

education on whether schools make a difference for inequality (see, e.g., Raudenbush & Eschmann, 

2015) by looking at college enrollment as the outcome.  

Jennings et al. (2015) found evidence of US high schools having a larger effect on students’ choice 

of further education than on test-scores, arguing for the importance of studying multiple outcomes 

when addressing schools' role in social inequality. Jennings et al. conclude that net of 

socioeconomic composition, schools account for substantial variation in college-enrollment. They 

suggest that this influence of schools is owed to school practices. However, this finding is 

somewhat contested by Palardy (2020), who examined the effects of socioeconomic composition, 

school practices, and peer influence on multiple outcomes, including test-scores and college 

enrollment. He found a larger school effect on test-scores than on college enrollment. However, 

both peer influence and school practices are found to affect college-enrollment. A plausible reason 

for these two studies' conflicting findings is that Palardy (2020) explicitly attempted to measure 

school practices, while Jennings et al. (2015) ascribed the unexplained variance at the school level 

to school effects. Both approaches have their problems. On the one hand, it is unlikely that one can 

capture all relevant between-school heterogeneity in school practices through survey-based 

measures, which may result in a downward biased estimate in the case of Palardy (2020). On the 

other hand, that the between-school variance in college enrollment left unexplained by social 

composition is attributable to school practices is a strong assumption. Specifically, unobserved 

heterogeneity in student background may result in inflated estimates through selection bias, e.g., 

more engaged parents choosing specific schools. 

 

3.5. Educational Transitions and Organizational Habitus 

One way of conceptualizing schools' role in educational transitions is through organizational 

habitus (see section 2.4). Yet, only a few quantitative studies have analyzed the relationship 

between organizational habitus and educational transitions (Byrd, 2018). These previous studies 

have used heterogeneous methods of measuring the concept (e.g., Grodsky & Riegle-Crumb, 2010; 

Palardy, 2015).  
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Grodsky & Riegle-Crumb (2010) found little evidence of organizational habitus explaining 

enrollment behavior by only attributing 1% of the variation in enrollment decisions to 

organizational habitus. However, their measures of organizational habitus were somewhat limited, 

consisting of previous cohorts' enrollment patterns and course taking-behavior. In comparison, 

Palardy’s (2015) operationalization of the concept was broader. He based his operationalization on 

survey measures from The Education Longitudinal Study of 2002 answered by students and 

principals. Specifically, Palardy used measures of academic mission, homework emphasis, 

emphasis on college preparation, as well as attitudes of teachers, counselors, coaches, peers, and 

family. Except for the school principal answering questions about academic mission, the remaining 

measures, including the staff measures (teachers, counselors, and coaches), were derived from 

student-reported items. So even though the staff's collective attitudes were employed as a variable, 

these were based on student reports. Choi et al. (2008) found that peers with college-educated 

parents increased the likelihood of students enrolling in college. The proposed mechanism was that 

peers provide information on college and act as a normative reference group that promotes 

conforming to the norms. While not explicitly invoking the organizational habitus concept, Choi et 

al. (2008) theorized that norms, habits, values, and knowledge of the peer environment influence 

students’ choice of further education. As such, their theoretical framing was not far from that of 

organizational habitus. However, they considered within-school variation in high school peer 

environments by analyzing the influence of course-mates. Still, their results indicate that the 

normative environment in schools affects students’ choice of further education.  

As evident from the different approaches mentioned above, there is variation in the 

operationalization of organizational habitus. This variation is likely partly due to the somewhat 

elusive nature of the concept. So far, no previous studies have used survey-based measures 

specifically developed to measure organizational habitus. In chapter 5 of this thesis, I apply the 

concept of organizational habitus to secondary transitions in the Danish context using survey-

measures designed explicitly for this purpose. Therefore, the following section will look into 

previous relevant research on secondary transitions in Denmark. 

 

3.6. Secondary School Transitions in the Danish and Scandinavian Context 

While Denmark's education system is generally characterized as egalitarian (West & Nikolai, 

2013), there are still significant social gradients in educational attainment (Holm & Jæger, 2013; 
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Thomsen & Andrade, 2016). In terms of tracking, Denmark is similar to its Scandinavian 

counterparts in that all students follow the same overall program in compulsory school until 9th 

grade (age 15-16 years) (Birkelund et al., 2019). However, in upper secondary education, Denmark 

has a Germanic legacy with strong tracking (Holm et al., 2013). Upper secondary education is 

tracked, with the two main branches being the vocational track and the academic track. Within the 

academic track, there is the traditional academic track as well as a mercantile and a technical track. 

While the vocational track grants faster access to the labor market, only the academic track grants 

access to higher education2. While the vocational track is not a dead-end (it is possible to take the 

academic track upon completion of vocational education), in practice, it often rules out attending 

higher education. For these and other reasons, the Danish context can be said to be a special and 

paradoxical case for studying inequality in educational transitions. Specifically, Denmark can be 

said to belong to the Scandinavian mobility regime (DiPrete, 2002; Esping-Andersen, 1990; West & 

Nikolai, 2013), characterized by, among other things, a high degree of economic redistribution, and 

in general high mobility rates. The Scandinavian education regime is in many ways defined by an 

egalitarian ethos (West & Nikolai, 2013). Thus, the tracked upper secondary level of education 

represents a conflict between the generally egalitarian Danish education system and the legacy of 

the practically dead-end vocational track (Jørgensen, 2017). Indeed there is still significant social 

inequality in educational attainment (Birkelund et al., 2019; Thomsen, 2015), which persists despite 

the comparatively high level of economic equality. Specifically, there are high absolute educational 

mobility levels but persistent inequality in relative educational mobility (see, e.g., Jæger et al., 

2003). Inequality in the choice of or preference for the academic track has been related mainly to 

cultural capital disparities (Jæger & Holm, 2007). To further complicate the picture, there has been 

a recent political push for an increase in the uptake of students in the vocational track (Dobbins & 

Busemeyer, 2015; Jørgensen, 2017). 

Since upper secondary education is the first point of tracking in the Danish education system, 

several studies have analyzed the relationship between choice of upper secondary track and social 

inequality from various angles. Overall the findings of these studies can be divided into two 

branches. First, those concerned with the outcomes of track choice: Birkelund, Karlson & Reimer 

(2019) found that completion of the academic track is associated with higher labor market outcomes 

                                                 
2 There is a third option, EUX, where students take courses granting access to higher education while completing their 

vocational education. About 10% of students choosing the vocational track choose this option (Uddannelsesstatistik.dk, 

2020) 
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and higher social class placement. Similarly, Holm et al. (2013) found a negative effect of attending 

the mercantile and technical tracks within the academic track on completion of tertiary education. 

Yet, they also found evidence that, at the same time, these more “vocationally-oriented” tracks are 

less socially selective, thus providing access to higher education for students who might otherwise 

not have attended higher education.  

Second, studies that are concerned with what predicts track choice. Jæger & Holm (2013) 

concluded that social inequalities in choice and completion of the academic track can primarily be 

attributed to secondary effects. They attributed the secondary effects to differences in strategies for 

choosing education, cultural capital, and other non-cognitive resources. Similarly, Jæger & Holm 

(2007) decomposed the social class effect on track choice and found evidence of cultural capital 

being the main predictor of choice of the academic track. Wahler, Buchholz & Møllegaard (2016) 

support these conclusions by showing that social origin plays a significant role in the choice of 

upper secondary education. Another study proposed that signals about academic ability in the form 

of grades can affect inequality in track choice. Particularly low-SES students are affected by signals 

when choosing track (Holm et al., 2019). This point is essential for the question of the influence of 

the social context of schools on track choice, as it suggests that the information students receive 

from the school can affect their choice of track. 

While the research mentioned above is concerned with individual-level predictors of choice of 

upper secondary education, a few studies in the Scandinavian context have examined the influence 

of the social context of the school on this choice. Specifically, two studies have analyzed the 

influence of peers on track choice. First, through a survey experiment that randomly varied the 

salience of peer preference for the academic and vocational track, Andersen & Hjortskov (2019) 

showed how peer attitudes influence track choice. Second, Rosenqvist (2018) found evidence of 

both normative reference groups promoting conformity and comparison effects of peer achievement 

co-occurring using Swedish register data. Specifically, he showed how peer choice of the academic 

secondary track promotes the same choice among individuals while higher peer achievement 

reduces the probability of choosing the academic track. In short, evidence from the Scandinavian 

context points to the importance of peer influence on secondary transitions. 
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3.7. Summary of Literature Overview Section –The Empirical Chapters in Context 

In sum, several studies support the notion that peer influence is an important piece of the puzzle 

when studying gender disparities in education in general and STEM in particular. However, there is 

still a lack of knowledge about how the many different traits of the peer group, such as achievement 

and motivational related outcomes, affect gender disparities. Furthermore, the current research has 

not settled on how to conceptualize and study peer influence, i.e., are friendships most important or 

should the entire peer group be considered?  

 

In chapter 2 of this thesis, we are concerned with empirically exploring the definition of educational 

peer groups. Specifically, we argue that the same-gender peers within the classroom, as a formally 

organized learning environment, are of central importance for educational outcomes. The role of 

gender in forming peer groups is a relevant empirical question since some studies have indicated 

that such effects may be masked when aggregating the entire peer group (Ficano, 2012). The results 

of chapter 2 will therefore serve as a basis for chapters 3 and 4 that further investigates the influence 

of same-gender peer groups. 

In chapter 3, we are concerned with exploring the influence of the female peer environment of the 

classroom, conceptualized as the female science habitus, and how it affects girls’ self-concept in 

math and science. Specifically, we study the female peer group in terms of achievement and 

motivational factors, i.e., female peer self-concept, intrinsic value, and utility value (Eccles-Parsons 

et al., 1983) in math and science and how it affects the self-concept of individual girls. In this sense, 

the female peer group may function as a reference group for “the organization of [ones] perceptual 

field,” as Shibutani (1955, p. 565) puts it. In other words, the female peer groups’ motivation and 

achievement in a given academic subject may function as a lens for the individual girl, showing 

what is perceived as possible and appropriate for a girl in relation to this subject. Furthermore, we 

compare results from three different countries, enabling a look at what Eccles (2011, p. 196) terms 

the cultural milieu at the country-level. In particular, we focus on general levels of gender-equality 

(World Economic Forum, 2019), female representation in STEM (Miller et al., 2015), and 

characteristics of the education system that may affect gender equality (van Hek et al., 2019).  

 

In chapter 4, we draw on both stereotype threat theory and consider the peer group as a context with 

norms for gender-congruent behavior. In doing so, we build upon the results of Muntoni and 
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Retelsdorf (2021) and Salikutluk and Heyne (2017) by being the first to test the effect of peer 

groups’ stereotypical beliefs about gender and math on girls’ math achievement. Furthermore, we 

extend the theoretical explanations by proposing that the source of threat and primary reference 

group is made up of same-gender peers instead of an aggregate of the entire classroom peer group. 

As such, we rely on the notion put forth and tested in chapter 2 that same-gender peer influence is 

stronger than that of opposite-gender peers. Furthermore, we test some of the propositions made in 

chapter 3 more directly. Specifically, we focus on the peer environment as a social context 

containing gender beliefs that can be seen as rules and instructions for behaving gender-congruently 

(Ridgeway & Correll, 2004). Gender stereotypes are, in many ways, a more direct way to assess 

these norms and values for gender and academics, where chapter 3, to a higher degree, addresses 

the gender environment in the classroom through proxy measures of peer achievement and 

motivational factors. 

 

In chapter 5, I use organizational habitus to study the dispositions towards upper-secondary 

education situated within the peers, teachers, and normative structures of the school and how they 

might affect the individual student's choices in secondary school transitions in the Danish education 

system. Students from a school with a lower status within the field of schools might be more prone 

to choosing vocational training than general upper secondary education, as it would be a more 

salient choice within the perceived opportunity structure. This chapter's primary contribution is to 

explore the measurement and operationalization of this concept in the context of secondary 

transitions and the Danish education system. The Danish context as part of the Scandinavian 

education and mobility regime (Jæger & Holm, 2007; West & Nikolai, 2013) may differ from the 

U.S. in the way the school context promotes further education due to the egalitarian culture. 

Furthermore, I test whether organizational habitus is related to students' educational transitions. 

Previous studies have focused on the transition from upper secondary school to higher education, 

making this the first study to examine the role of organizational habitus on secondary transitions in 

a European context. Because of this limitation in the previous literature, organizational habitus' 

cumulated influence may be larger than previously reported, as it is likely that college choice does 

not capture the full effect. 
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4. Data 

While the data sources used for the thesis are presented in the individual and self-contained 

empirical chapters, I provide a brief introduction of them here to ease the understanding of the 

otherwise abstract discussion of methodological approaches in the following section.  

Two data sources were used in the empirical chapters. The first is the Trends in International 

Mathematics and Science Study (TIMSS) 2015, which we use in chapter 2 and 3. TIMSS is a so-

called large-scale-assessment study that administered tests and surveys for 4th and 8th-grade students 

in fifty-three countries. For complete information on the methods and procedures of TIMSS 2015, 

see Martin et al. (2016). Besides being concerned with academic achievement and various 

motivational-related constructs such as self-concept in mathematics and science, TIMSS has two 

major advantages in addressing the questions raised in this thesis.  First, it contains information 

from entire classrooms, providing highly detailed information on the classroom peer group. Second, 

the data includes measures of academic achievement, self-concept, and other motivational-related 

constructs for both mathematics and science. These repeated measures mean that the data has a 

“pseudo-panel” structure with students nested in subjects. This data structure allows for applying 

student fixed effects models, analyzing variation occurring within students between the two 

subjects. I will discuss the advantages and assumptions related to these models in the methodology 

section. 

The second data source is the Exploring School Culture (ESCU) survey, a survey conducted among 

Danish 6th and 9th-grade students and their teachers. This data was collected as part of the larger 

project, ESCU, in which the present Ph.d-project was embedded. For information on sampling and 

survey development, see the technical report (Smith et al., 2021). Like the TIMSS 2015 data, the 

ESCU survey sampled entire classrooms, providing detailed information on the classroom peer 

group. Furthermore, the survey contains scales aimed explicitly at measuring gender-stereotypical 

beliefs among students and measures relating to students’ and teachers’ attitudes towards the 

academic and vocational track of upper secondary education. Finally, unique student identifiers 

allowed for linking survey-responses with other data sources. These data sources include, first, 

high-quality background information on parental education and income. Second, students’ grades 

from the Danish registers (Jensen & Rasmussen, 2011). Third, data collected by the Danish 

Ministry of Education, such as scores from standardized mathematics tests.   
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5. Methodology 

Making inferences about the influence of social contexts on the individual has long been a 

methodological challenge to the social sciences (Blalock, 1984; Manski, 1993; Shin & Raudenbush, 

2010). In the case of the present thesis, there are three main methodological issues to tackle. First, 

the question of measuring social contexts, e.g., should we aggregate individual student measures to 

form a school or classroom measure, or can we obtain more direct measures of these contexts? 

Second, the question of causal inference in the absence of experimental data, e.g., problems 

concerning omitted variable bias in general and self-selection into contexts in particular. Third, as 

the data sources employed consist of students nested in schools and classrooms, the basic statistical 

assumption of independent observations is violated, which requires adjustments to the methods 

employed. In this section, I will first present the questions regarding measurement and how the 

different empirical chapters address this question and subsequently the same for the issues of causal 

inference and clustered data. 

 

5.1. Conceptualizing the School Context in a Methodological Perspective 

The question of measuring social contexts is at least partly a question of how the social context is 

conceptualized. As noted by Coleman (1990, p. 12), when studying a social system comprised of 

individuals, the social system is an abstraction, but an important abstraction. A relevant discussion 

on how to conceptually understand such an abstraction can be found in the distinction between 

school-culture and -climate (Van Houtte, 2005) in the literature on school effectiveness. In short, 

climate is concerned with the students’ perception of the values, norms, and beliefs of the classroom 

or school, while culture is concerned with the shared values, norms, and beliefs among the students 

(Van Houtte, 2005). In other words, conceptualized as climate, the social context is assumed to 

exist separately from the individual student, meaning students in the same school or classroom 

should have corresponding perceptions. From a measurement perspective, this assumption can be 

problematic as students’ perceptions will depend on their characteristics, and these differences 

could be seen as measurement error. 

In contrast, conceptualizing the social context as culture, i.e., as collective values, norms, and 

beliefs (Maslowski, 2001; Van Houtte, 2005), entails the social context as consisting of the 

aggregate of the (values, norms, and beliefs of) members of the group. In this understanding of it, 

culture is not a thing in itself but is made up of individuals. As prescribed by reference group 
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theory, individuals will conform to collective values and norms to fulfill their need for 

belongingness (Baumeister & Leary, 1995), entailing that culture among the peer group is 

ultimately made up of individuals. Therefore, measures of culture can be generated by aggregating 

the individual values, norms, and beliefs – without assuming that these are necessarily entirely 

consistent (Van Houtte, 2005, p. 75). Indeed, subcultures may exist within schools, and, as argued 

in this thesis, these may form according to social categories such as gender (Crosnoe et al., 2018)3. 

Thus, as used here, culture refers not only to that prescribed by teachers and principals but also to 

the more organic peer group culture.  

 

5.2. Types of Measures 

A distinction related to that between climate and culture is between contextual effects and climate 

constructs. Contextual effects are defined as the effect of an aggregated measure when controlled 

for the corresponding individual effect, e.g., the impact of the gender composition of the classroom 

net of the effect of individual gender (Marsh et al., 2012). Climate constructs are, under the above 

definition of climate, aggregates of student reports on some aspect of the school or classroom, i.e., 

an aggregated measure of how students perceive certain aspects of the classroom or school (Marsh 

et al., 2012). Thus, classroom and school-level measures can generally be placed in one of two 

categories. First, if observed more or less directly, a measure can be characterized as “true,” e.g., 

class size or school practices. Second, measures aggregated at the school or classroom level from 

student or teacher reports can be denoted aggregated measures (Marsh et al., 2012).  

To apply the vocabulary discussed above to the present thesis, I am concerned with contextual 

effects based on aggregate measures of certain aspects of school and classroom culture. For 

instance, gender-stereotypical beliefs about mathematics and gender, the subject of chapter 4, is a 

specific aspect of the classroom culture hypothesized to affect girls' mathematics achievement. In 

the case of chapter 2 and 3, the classroom peer aggregate measures of achievement, self-concept, 

and subject-interest can be understood as proxy measures for the collective norms and values of the 

male and female peer groups, respectively.  

                                                 
3 Despite paying attention to social categories in the formation of (peer) culture, the aggregation 

approach is somewhat crude in comparison to more ethnographic studies of school culture (e.g. 

Willis, 1983). 
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A common critique of aggregate measures is that they fail to consider measurement error (Blalock, 

1971; Hutchison, 2007; Shin & Raudenbush, 2010). Specifically, the sample mean of the cluster 

(school or classroom in this case) does not accurately represent the cluster's population mean (Shin 

& Raudenbush, 2010, p. 27).  Both Hutchison (2007) and Marsh et al. (2012, p. 119) argue that in 

the case of a complete sample of the cluster, e.g., all students in a classroom are sampled, that one 

can assume that there is no measurement error. All data sources employed in the empirical chapters 

have sampled complete classrooms4. For chapter 5, student measures are based on full cohorts of 9th 

graders from each school for 90% of the schools included in the analyses. For the remaining 10%, 

some classrooms were not included due to classroom-level non-response or the schools only 

participating with a subset of classrooms. 

The two overarching theoretical conceptions of the school contexts applied in this thesis are 

reference groups and organizational habitus. So how do these conceptions relate to the question of 

climate or culture and types of measures? 

An influential paper on reference groups by Shibutani (1955) claimed reference groups primarily 

exist in the individual's mind, i.e., as an imagined other. Yet, most research on reference groups 

seems to assume, at least implicitly, that the actual features of the group influence the individual, 

not just the individuals’ perception of the features – both theoretical (e.g., Kelley, 1952) and 

empirical (e.g., Rosenqvist, 2018) research. In the normative function, the reference group's 

rewarding and punishing actions are based on its values and norms (Kelley, 1952). In other words, 

the normative reference group's influence should be independent of the individual’s perception. 

Thus, the normative reference group's norms and values can be said to be a form of culture. In the 

comparative function, the individuals’ evaluation of themselves necessarily must be based on the 

perceived characteristics of the reference group, as this perception is the basis of the comparison. 

However, as empirical studies of comparison groups are often based on actual characteristics of the 

reference group  (e.g., Marsh & Parker, 1984), the individuals’ perception seems to reflect the 

group’s actual characteristics. Accordingly, the measures of peer group traits employed in this 

                                                 
4 Student non-response may of course still introduce measurement error in the aggregate measures. 

The empirical chapters address this issue through the method of multiple imputation (Rubin, 1987). 

This approach takes the measurement error into account by generating multiple complete datasets to 

analyze (Shin & Raudenbush, 2007, 2010, p. 44). Specifically, this approach involved taking 

cluster-membership into account in the models used to generate the imputed datasets and generating 

aggregated measures after the student level measures has been imputed, thereby including the 

imputed values from non-responders. 
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thesis are all aggregated measures of student outcomes (academic achievement) or attitudes (self-

concept, interest, stereotypical beliefs).   

Following the relationalist ontology of the concept of habitus (Atkinson, 2011), organizational 

habitus is situated within the social relations of the agents of the school but also the broader field of 

schools and education (Byrd, 2018). In other words, we cannot directly observe the organizational 

habitus. Therefore, quantitatively measuring organizational habitus involves measuring its products 

in the form of school practices or collective attitudes and beliefs (Byrd, 2018, p. 194). Relying on 

previous research (Palardy, 2015), such collective attitudes and beliefs are measured as aggregates, 

i.e., culture measures. I will further elaborate on the measurement of organizational habitus in the 

following section. 

 

5.3. Measuring Organizational Habitus 

Individual habitus is itself a complex phenomenon to study empirically (Reay, 2004), and the same 

can be said of organizational habitus. So far, no previous quantitative studies have analyzed the 

concept through instruments specifically designed to measure it. 

Palardy (2015) has derived two main facets of (college-choice) organizational habitus from the 

work of McDonough (1997): normative structures and collective attitudes and values. Normative 

structures are defined as a school structure such as curriculum, guidance-counseling, or an officially 

stated academic mission that is normative. The normative aspect lies in an explicit or implicit 

preference for a specific choice in further education. Collective attitudes and values is not a term 

directly used by McDonough but derived from the description of the differences in staff, student, 

and family attitudes towards college choice as central to the organizational habitus.  

The approach taken in chapter 5 is based on aggregated survey measures of student attitudes and 

teacher attitudes and emphasis on preparing students for Danish post-compulsory educational 

transitions. Thus, the survey measures capture the collective attitudes situated within the school's 

social relations (Byrd, 2018). Furthermore, normative structures are measured by teacher reports on 

the number of initiatives at the school aimed at helping students choose between tracks in upper 

secondary education. Teacher reports make a “true” context measure because it refers to something 

directly observable. Still, potential inconsistencies between teachers within schools are handled by 

aggregating to the school-level. As Palardy (2015, p. 336) stressed, the school's socioeconomic 
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composition circumscribes organizational habitus. Therefore, organizational habitus measures must 

be considered in conjunction with the socioeconomic composition (controlled for it).  

Returning to the distinction between school climate or school culture (Van Houtte, 2005), 

organizational habitus relating to educational transitions can be thought of as an aspect of culture. 

Typically, referring to a specific aspect of the school culture, e.g., shared assumptions about 

educational transitions (Grodsky & Riegle-Crumb, 2010; McDonough, 1997; Palardy, 2015). 

Where this concept differs from school culture is primarily in the way it is theorized to prescribe 

action. Specifically, it is a central aspect of the concept of organizational habitus that it, like the 

individual habitus (Bourdieu, 1973), holds dispositions for action, e.g., choice of further education. 

Therefore, the measures are concerned with the sum of individual attitudes and values, not 

perceptions of the attitudes of values present at the school. 

 

5.4. Challenges to Causal Identification  

Here I will address central complications of identifying causal relationships when studying the 

relationship between social contexts and individual outcomes. Manski (1993) argued that the social 

sciences, to a large degree, are unable to reach common ground on questions about the influence of 

society on the individual due to the methodological challenges of such an endeavor. A relevant 

example of this is the ongoing discussion about the effects of schools on social inequality in 

academic achievement and attainment (e.g., Downey & Condron, 2016; Dumont & Ready, 2020; 

Jennings et al., 2015), illustrating the difficulty of estimating an effect of a social context, the 

school, on the individual.  

I will present potential biases of the empirical chapters, with basis in Manski’s (1993) description of 

the problems connected to causal inference on social effects in general and peers in particular and 

the distinction between social and correlated effects. I start by discussing Manski’s concept of 

social effects. I then present the term correlated effects and the challenges in connection to studying 

social effects this term highlights. 

Manski (1993, p. 532) differentiated between two types of social effects, namely endogenous and 

exogenous effects. Endogenous effects refer to when individual behavior is affected by the group's 

corresponding behavior, i.e., a higher achieving peer group results in higher individual 

achievement. A likely theoretical explanation for such an effect would be socialization, such as a 
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normative reference group prescribing norms for achievement-related behavior. Exogenous effects 

denote when individual behavior varies with the other group members' characteristics. A typical 

example of such an effect within the sociology of education is the effects of socioeconomic 

composition, documented in several studies (Ewijk & Sleegers, 2010; Mayer & Jencks, 1989). In 

practice, however, these effects will probably co-occur, and the study of them will often conflate 

them under the term social effects. For instance, Ammermueller & Pischke (2009) specifically 

stated that they did not distinguish between endogenous and exogenous effects when estimating the 

influence of the number of books in the home (as a proxy for social background) of the peer group 

on individual achievement. In other words, peer effects are often owed to both reference group 

socialization and spillover effects from the behavior of peers in the classroom.  Similarly, I am 

primarily interested in identifying social effects in the empirical chapters, meaning either 

endogenous or exogenous.  

However, there are several limitations to the data and empirical strategies employed in the chapters 

that restrict the level of confidence with which I can make causal inferences. These are challenges 

connected to determining if there is indeed a causal relationship between a social context and 

individual outcomes. In other words, does the social context actually influence the individual, or are 

observed relationships merely due to an unobserved factor affecting both or self-selection into the 

social context? Manski termed such non-causal relationships between peer group and individual 

correlated effects.  

 

5.5. Bias from self-selection 

One type of correlated effect that is of particular importance when considering peers in education is 

selection. In the context of peer effects, selection bias occurs when an observed correlation between 

individual and peer group traits is caused by these students sharing characteristics from the outset 

instead of becoming more alike on a given trait due to social effects. For instance, a school will 

recruit its students from the local neighborhood, meaning students will share characteristics such as 

parental income and education level, but likely also less directly observable characteristics such as 

values and attitudes (Mcpherson et al., 2001). Therefore, selection will likely inflate any naive 

estimate of a correlation between a school peer group and the individual student. Case in point, 

more privileged students will tend to live in the same neighborhoods and have higher academic 

achievement, yet this does not necessarily mean that they influence each other to become higher 
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achievers. An example of this is that some findings of the Coleman (1966) report regarding peer 

influence have been found to be inflated by selection bias (see Moffitt, 2001). Bias due to self-

selection is a potential problem for both the study of peer influence – which I study in chapters 2, 3, 

and 4 – and the study of influence at the school level – as I explore in chapter 5.  

Various kinds of quasi-experimental designs ensure that the variation in the peer group measure is 

random, e.g., natural experiments (Pregaldini et al., 2018) and random fluctuations in student 

composition across cohorts within schools (Hoxby, 2000). However, the data sources employed in 

the empirical chapters require methodological adjustments to reduce bias from self-selection. For 

chapters 2 and 3, I employ individual fixed effects, specifically, a so-called within-student between 

subjects model. This type of fixed effects specification has become increasingly widespread in 

econometric studies of education (Aslam & Kingdon, 2011; Clotfelter et al., 2010; Dee, 2005; 

Schwerdt & Wuppermann, 2011; Van Klaveren, 2011). Rather than exploiting that students have 

been observed at two or more time points, this model exploits variation occurring between different 

subjects taken by the same student. Chapters 2 and 3 are based on the TIMSS 2015 data consisting 

of a panel of students and their classroom peers observed in mathematics and science.  

In the within-student between-subjects model, the estimate of the influence of peer traits on 

individual outcomes is based on the differences between, for instance, the same student's 

achievement in mathematics and science and the corresponding classroom peer groups’ differences 

between achievement in mathematics and science. This approach addresses any unobserved 

differences between students that do not vary in their effect between the two subjects. In other 

words, assuming the effects of potential sources of bias on the outcome variable are the same in 

mathematics and science, this approach effectively removes any heterogeneity that might otherwise 

bias our estimates. This assumption is considered reasonable given the high degree of similarity 

between the two subjects.  

Another approach to minimizing self-selection bias is controlling for observable characteristics 

upon which self-selection into schools or peer groups may be based, such as socioeconomic 

indicators. This approach is taken in both chapters 4 and 5. Chapter 4 uses a design with repeated 

achievement measures and extensive controls for socioeconomic status at the student- and 

classroom-level. Similarly, chapter 5 uses high-quality measures of the socioeconomic composition 

and individual socioeconomic status based on information on academic achievement and parental 

income and education based on official registers, similarly to the approach of Palardy (2015). 
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Specifically, controlling for the socioeconomic composition ensures that any correlation between 

the measures of organizational habitus and individual educational decisions is not driven merely by 

selection into schools. Specifically, it is likely that parents' level of education correlates with 

specific educational preferences and may choose schools that reflect this preference.   

However, controlling for observed traits rests on the assumption that unobserved characteristics are 

not of importance. In other words, this approach is subject to omitted variable bias. Rosenqvist 

(2018) used extensive controls for family background both at the individual- and peer-level, finding 

that in comparison with school- and sibling fixed effects specifications, this approach leads to 

somewhat upwards biased results of peer influence. Similarly, the estimates of chapters 4 and 5 may 

be upwardly biased by selection on unobserved variables between students.  

 

5.6. Bias from the institutional environment 

Another type of correlated effect that is relevant to discuss is that of the institutional environment. 

Since peers in education will generally be subject to the same institutional environment, i.e., the 

school, this may introduce bias to the estimate of peer influence through, e.g., teacher influence. For 

instance, as teachers likely account for some of the differences in student achievement between 

classrooms, a zero-order correlation of individual student achievement and classroom peer 

achievement will be inflated by failing to consider the influence of the shared teacher. This type of 

correlated effect is a potential source of bias in chapters 2, 3, and 4, all concerned with gender-

specific peers' influence (endogenous and exogenous effects). For instance, if teachers vary their 

instruction by gender, discriminate by gender, or hold gender-stereotypical beliefs, they may inflate 

any estimates of gender-specific peer group influence.  

Therefore, both chapters 2 and 3 study a subsample of the data where students are taught by the 

same teacher in both subjects. Under the assumption that the effects of teachers do not vary between 

subjects, this would eliminate correlated effects from teachers biasing the estimate of peer 

influence. However, this strategy is not perfect as teachers may vary their instruction depending on 

the subject or hold gender-stereotypical beliefs in one subject but not the other. 

Similarly, the estimates of interest in chapter 4 are also sensitive to bias from the institutional 

environment. Specifically, any gender-stereotypical beliefs of the teacher may influence both the 

gender stereotypical beliefs of the students in the classroom (the peer group) and the achievement of 
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the individual student (Alan et al., 2018; Salikutluk & Heyne, 2017). However, it was not possible 

to control for this or otherwise eliminate this bias, given the data source. 

 

5.7. Reverse causality 

Finally, the problem of simultaneity is common to studies of peer influence. According to Manski 

(1993), identifying peer effects is characterized by the reflection problem. For someone not familiar 

with the workings of mirrors, the question of cause and effect is not apparent when a person’s 

reflection moves in accordance with the person’s movement. The study of group behavior and 

individual behavior as a reflection of it is analogous to this problem. In short, it is difficult to 

establish a causal relationship because of simultaneity in the peer trait and individual outcome. 

There could be reverse-causality at play, meaning the individual outcome causes the variation in the 

peer trait. 

Longitudinal designs, where the dependent variable is measured before the individual outcome, 

overcome the problem of simultaneity, i.e., when the outcome comes temporally after the predictor, 

reverse-causality cannot reasonably be expected to occur. Furthermore, short-term longitudinal 

designs can limit selection bias by only analyzing the changes in the outcome variable between time 

1 and time 2 (Muntoni et al., 2021; Ryan, 2000) 

However, none of the data sources employed are longitudinal. In all the empirical chapters, the 

peer/context measures and the individual outcomes are measured simultaneously, making the 

estimates subject to bias from reverse causality. As chapters 2 and 3 are based on pseudo-panel 

data, meaning that we do not observe students over time, there is potential for reverse causality, i.e., 

the estimate of peer influence may include the individual's influence on the peer group. Reverse 

causality may again be a problem in chapter 4, as achievement and stereotypical beliefs are 

measured simultaneously. However, it appears unlikely that a single girl's mathematics achievement 

would cause the stereotypical beliefs of the entire peer group.  

Ultimately, the different model specifications applied in the empirical chapters, while attempting to 

minimize bias from correlated effects, do not allow for causal conclusions.  
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5.8. Clustered Data 

For most standard statistical analyses, such as OLS-regression, a core assumption is that 

observations are independent, i.e., there should be no autocorrelation.  In educational research, the 

data sources used are often characterized by being hierarchical. Students are nested within 

classrooms that are nested within schools, etc. In other words, these types of data structures violate 

the assumption of independence because students will be shaped by similar environmental factors 

on these different levels, making students more similar within clusters (autocorrelation). If the 

assumption of independence is violated, it may bias parameter estimates in some cases (De Leeuw 

& Meijer, 2008). However, the primary concern is often that standard errors are not sufficiently 

conservative (McNeish et al., 2017), resulting in type I errors, i.e., false positives.  

Two of the more common approaches to accommodating clustered data are multilevel modeling 

(Snijders & Bosker, 2012) and cluster-adjusted standard errors (Wooldridge, 2003). While both 

ensure that clustering does not bias statistical inference, choosing the appropriate approach will 

depend on the research questions and more pragmatic concerns such as model parsimony and ease 

of interpretation (McNeish et al., 2017).  

In short, multilevel models allow for either the regression’s intercept, slopes, or both to vary by 

clusters. Multilevel models explicitly partition the variance in the dependent variable into the 

different levels of the data, enabling estimations of how much variation occurs at the school or 

classroom levels and how much of this variation is explained by independent variables.  

The calculation of cluster-adjusted standard errors can be incorporated into many types of statistical 

tests. For instance, in an OLS-regression, the coefficients will be estimated according to the 

standard procedure. Still, the standard errors will be adjusted for the clustering in the residuals, 

typically resulting in higher standard errors (if the correlation within clusters is positive)  (McNeish 

et al., 2017). This approach has the benefit of enabling the calculation of standard statistical 

indicators such as R2 and effect sizes (as opposed to the multilevel model) while still considering 

the clustered nature of the data. Furthermore, fixed-effects at the clustering level (i.e., dummies 

indicating cluster membership) will account for all variation at the level of clusters making 

multilevel modeling an unviable solution but would still require adjusted standard errors.  

In chapters 4 and 5, multilevel models are employed to study the variation occurring at the 

classroom- and school-levels explicitly.  However, as the empirical strategies in chapter 2 and 3 

aims to eliminate subject invariant variation at the student-, school- and classroom-level, there are 
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no advantages of using multilevel models. Therefore, the more straightforward approach of cluster-

adjusted standard errors is chosen to accommodate the clustered data. 
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6. Summary and discussion of empirical findings 

In this section, I will summarize the results of the four empirical chapters and situate their 

contributions within the research fields presented in this first chapter. I will do this both concerning 

previous empirical studies and theoretical conceptions. Furthermore, I will discuss methodological 

limitations in relation to the challenges highlighted in section 5 of this chapter. 

The four empirical chapters are stand-alone research papers. Still, the chapters all address aspects of 

the school context and how it affects students in general and according to gender and social 

background in particular. The sequence of the chapters is structured thematically. The first three 

chapters all address questions regarding peer group influence and gender, and the order they appear, 

represents the specificity in conceptions of the peer group. Chapter 2 asks the more general question 

of whether peer groups should be understood as gender-specific. Chapters 3 and 4 hones in on the 

female peer environment and the female peer group's stereotypical beliefs. Finally, chapter 5 studies 

organizational habitus and how it relates to secondary transitions in the Danish context.    

 

6.1. Summary of Empirical Chapters 

In chapter 2 (coauthored with Ida Gran Andersen), we were motivated by previous empirical 

research indicating that same-gender peers might primarily drive peer influence. We test this notion 

across a broad population of compulsory school students, specifically among 4th and 8th-grade 

students across 44 countries who participated in the 2015 Trends in International Mathematics and 

Science Study (TIMSS). We examine the influence of peer academic achievement, self-concept, and 

interest in math/science on individual student academic achievement and self-concept in 

math/science. We apply within-student across-subjects models to account for non-subject varying 

heterogeneity between students, such as social background. The results of chapter 2 indicate that 

peer group influence occurs along gender lines, i.e., male peers influence boys and female peers 

influence girls. Furthermore, in congruence with the notion of two functions of peer influence 

(Kelley, 1952), individual self-concept is negatively influenced by same-gender peer interest and 

achievement but positively influenced by same-gender peer self-concept. However, peer 

achievement positively influences individual achievement – but is only to a minimal degree 

influenced by the other peer traits. These results are highly robust across different national contexts. 
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Chapter 3 (also coauthored with Ida Gran Andersen) is based on the TIMSS 2015 data and builds 

on the notion of gender-specific peer groups. We hypothesized that differences in the female peer 

environment in the classroom might help explain the gender gap favoring boys in mathematics and 

science self-concept. Specifically, we conceptualize the female peer group as a lens through which 

girls evaluate their own mathematics and science abilities through our notion of a collective female 

science habitus. Drawing on Eccles’ model of achievement-related choices, we operationalize this 

concept through (female) peer utility-value, intrinsic-value, self-concept, and achievement. We test 

this hypothesis across three different countries (Canada, Italy, Norway) with varying levels of 

gender equality, female representation in STEM-fields, as well as standardization and selection in 

the education system. We apply a special case of a fixed-effects model, a so-called hybrid model 

that estimates both within and between student estimates in a student fixed effects model. Through 

this approach, we can estimate the effect of gender on self-concept, i.e., the between student 

estimate of the gender gap in self-concept, while estimating coefficients of the female peer climate 

variables that are unbiased from non-subject varying factors. First, we find a large gender gap in 

self-concept favoring boys across all three countries. The size of the gender gap is seemingly related 

to the female representation in STEM at the country-level. Specifically, in countries where boys 

have higher math/science self-concepts, the share of women majoring in STEM-fields is lower. 

Second, we do not find evidence of the female peer climate explaining the gender gap in math and 

science self-concept. However, the female peer climate variables influence the individual girl's self-

concept, albeit in opposite directions. Specifically, like in chapter 2, both female peer academic 

achievement and intrinsic value (interest) negatively influence individual self-concept while female 

peer self-concept has a positive influence.     

In chapter 4 (coauthored with George Farkas), we test a hypothesis regarding a more specific aspect 

of the female peer group, namely whether gender-stereotypical beliefs about mathematics, held by 

the female peer group, can negatively influence girls’ mathematics achievement. The theoretical 

basis for this hypothesis stems from stereotype threat and reference group theory. The chapter is 

based on data from the 6th-grade students in the ESCU-survey (see section 4). The survey includes a 

measure of stereotypical beliefs concerning gender and mathematics. Using multilevel models, we 

regress boys’ and girls’ mathematics achievement on the stereotypical beliefs of the male and 

female classroom peer groups, as well as extensive controls for prior achievement and social 

background on the individual- and peer-level. As expected, we find a negative influence of female 
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peer stereotypical beliefs on individual girls’ math achievement. We find no evidence of peer 

stereotypical beliefs influencing boys. 

Together, these three chapters illustrate how peer influence shapes gender disparities in education, 

with a particular focus on girls and STEM-related outcomes. First, as all three chapters show, peer 

group influence in education primarily operates within gender. Thus, both for comparative and 

normative functions, the primary classroom reference group are same-gender peers. Second, the 

process of peer influence is complex: Different peer traits can have both positive and negative 

influences on the individual’s academic achievement and self-concept. In this sense, the (female) 

peer group may both decrease and exacerbate inequalities. In other words, peer groups refract 

inequality (Downey & Condron, 2016). While a high-performing female peer group promoting 

conformity raises the individual girl's performance level, the same high-performing female peer 

group may lower the individual girl's self-concept through social comparison.  

Chapter 5 invokes the theoretical notion of organizational habitus and applies it to the choice 

between an academic or vocational track at the end of compulsory school in Denmark (9th grade). 

The Danish context can be considered representative of the Scandinavian mobility regime and a 

special case due to the education system's egalitarian ethos (see section 3.6). Furthermore, 

increasing the uptake in the vocational track recently became a political objective in Denmark. In 

the chapter, I use survey-measures specifically designed to capture attitudes and behaviors related to 

this transition among students and teachers, as well as survey questions for teachers regarding 

school-based initiatives aimed at helping students choose a track, such as guidance counseling or 

visits to upper-secondary institutions. These measures are part of the data collected among the 9th-

grade students in the ESCU survey. The chapter's primary objectives are, first, to explore the 

congruence between the different measures at the school-level and the socioeconomic composition 

of the school, and second, to test whether there is a relation between the organizational habitus 

measures and students’ choice of track. The results reveal a complex relationship between the 

different measures, suggesting that the social agents within schools in the sample do not hold 

internally consistent orientations towards either the academic or vocational track. Specifically, at 

schools with high socioeconomic composition, students generally hold a higher preference for the 

academic track, and teacher emphasis on preparation for further education is higher. On the 

contrary, teachers generally hold a higher preference for the academic track, and school initiatives 

aimed at guiding students are more abundant at schools with lower socioeconomic composition – 

this may be to compensate for inequality in track choice. However, I find no evidence of influence 
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from the collective measures on students’ track choice. These results show how important it is to 

account for the national context. In the Danish context, the collective preferences within schools 

seem less coherent than is the case for U.S high schools (Palardy, 2015) – possibly owing to the 

interplay between egalitarian norms and political goals.  

In their entirety, the empirical chapters highlight the importance of the school and classroom 

contexts. As such, the results support the core notion behind this thesis; that the intersection 

between the social categories a student belongs to, such as gender or social class (Correll, 2004; 

McDonough, 1997), and the socialization that occurs according to such social categories in the 

social contexts embedding students, such as schools and classrooms (Palardy, 2015; Raabe et al., 

2019; Riegle-Crumb & Morton, 2017; Rosenqvist, 2018), are essential for shaping educational 

outcomes in general and gender inequality in particular. 

 

6.2. Methodological Limitations 

There are several limitations to the empirical strategies employed in this thesis, and the results 

should be interpreted in the context thereof. These limitations are primarily related to causal 

inference.  

In the first three chapters of this thesis that deal with peer influence, the primary limitation is that I 

am not able to distinguish between endogenous, exogenous, and correlated effects (Manski, 1993), 

which limits my ability to establish causality. As accounted for in the section on methodology and 

the individual empirical chapters, I employ various robustness checks to reduce bias from correlated 

effects. Despite these efforts, there may still be selection and correlated effects that may bias peer 

influence estimates, for example, from teachers' influence. In particular, selection into schools or 

classrooms based on unobserved parental characteristics is a potential source of bias in the 

empirical chapters. While the fixed effects approach in chapters 2 and 3 should significantly reduce 

this source of bias (see Schwerdt & Wuppermann, 2011), the empirical strategies employed in the 

remaining chapters are more vulnerable to selection bias.  

Furthermore, as chapters 2, 3, and 4 are all concerned with gender-specific peer groups, the gender-

specificity likely reduces the potential sources of bias. Specifically, most potential sources of bias 

would be expected to be “gender-neutral,” meaning they would have the same influence on both 

boys and girls. For instance, self-selection into schools is less likely to occur based on gender-
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specific achievement levels as these are not directly observable to parents. So while any selection 

that is not accounted for by the empirical strategies may inflate the estimates of peer influence, the 

results' clearly gendered patterns are unlikely to be generated by correlated effects.  

One source of bias that is likely gender-specific is teachers that hold gender-stereotypical beliefs 

(Alan et al., 2018; Muntoni & Retelsdorf, 2018; Retelsdorf et al., 2015) or otherwise adapt teaching 

styles to the gender of students or discriminate according to gender. Chapters 2 and 3 both use 

subsamples of the TIMSS data where the teachers are constant across subjects. Thus, the within-

student-between-subjects approach should eliminate such bias under the assumption that their 

stereotypical beliefs have the same effect in mathematics and science. For chapter 4, this approach 

was not viable, and thus the stereotypical beliefs of teachers are a potential source of bias to the 

estimate of the influence of peer stereotypical beliefs. 

Furthermore, the use of cross-sectional data in the empirical chapters is a challenge to causal 

inference for all results of this thesis. Especially the simultaneity in the peer measures and the 

student outcomes, making the results vulnerable to reverse-causality.   

Similarly, chapter 5 is also a correlational study, which hinders testing the presumed causal link 

between organizational habitus measures and the students’ choice of track. Furthermore, a relatively 

low level of variance occurs at the school level (~7%), suggesting that the school-level is far from 

the primary source of variation in students’ choice of post-compulsory education in Denmark. The 

low variance is likely due to the large degree of homogeneity between schools in Denmark. 

Furthermore, the analysis is only based on 29 schools, limiting the statistical power at the school 

level. In light of these limitations, the empirical contributions of chapter 5 are mainly found in 

exploring the survey-based measures of the organizational habitus concept and testing how this 

concept can shed light on secondary transitions in a Scandinavian/European context.  

 

6.3. Implications for Future Work 

While some studies indicate that the gender achievement gap in mathematics is closing in many 

countries (Hyde et al., 2008; Hyde & Mertz, 2009), the gender gap in STEM attainment remains a 

pervasive issue (Charles & Bradley, 2009). This thesis' results indicate that the social context of 

schools and classrooms may be a significant piece in this puzzle. Specifically, (same-gender) peer 

groups seem to have an adverse influence on achievement and self-concept. A high-achieving peer 
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group may promote achievement-related behavior among its members by promoting conformity, 

and it can simultaneously lower the self-concepts of its members through social comparison.  In 

other words, students may not internalize the benefit of increased achievement in terms of self-

concept. This contradictory effect may be central for aspirations as girls may not choose to continue 

in the fields that they are high-achieving in (e.g. math or science), because they do not perceive 

themselves that way. Therefore, future research should aim to consider both achievement and self-

concept to capture the sometimes paradoxical effects of peers.  

These opposing effects may also explain why we do not find that the ‘female science habitus’ 

impacts the gender gap in self-concept in chapter 3. The female peer environment is not a simple 

construct that either negatively or positively affects the individual girl. Instead, the female peer 

group can simultaneously improve achievement through its normative function while lowering self-

concept through its comparative function, like Kelley’s (1952) notion of the two peer group 

functions. Thus, these opposite influences may cancel each other out and thus hinder any impact on 

the gender gap.  

The clearly gendered patterns of peer influence found in chapters 2, 3, and 4 raise the question of 

whether previous studies have underestimated peers' effects by failing to take gender into account? 

Ficano (2012) has suggested that earlier null-findings for entire peer groups may have masked 

significant impacts of gender-specific peer groups. While a few studies have analyzed peer groups 

by gender (Arcidiacono & Nicholson, 2005; Hsieh & Lin, 2017; Rosenqvist, 2018), the results of 

this thesis further support the notion that when it comes to peers in education, gender is an essential 

factor to take into account. While other studies have focused on the role of same-gender friendships 

(Raabe et al., 2019; Riegle-Crumb et al., 2006), future research should aim to take both peers and 

friends into account to answer questions regarding the relationship between the influence of (same-

gender) peers and friends.   

Concerning the influence of stereotypical beliefs, as addressed in chapter 4, future research should 

aim to take into account a fuller picture of the classroom gender environment, i.e., peers, teachers 

(Alan et al., 2018; Retelsdorf et al., 2015), and parents (Muntoni & Retelsdorf, 2019). Considering 

peers, teachers and parents simultaneously would allow for separating the effects and avoiding bias, 

e.g., unobserved teacher stereotypes biasing the estimates of the influence of peer stereotypes. 

Furthermore, in addition to exploring the direct impact on academic achievement of parents’ and 

teachers’ stereotypical beliefs, future research should also aim to identify how they may function as 
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antecedents of student (and peer) stereotypical beliefs. In other words, analyzing to what extent 

teachers and parents shape students' stereotypical beliefs. Teachers' influence is important because 

they are easier malleable from a policy perspective than the more organic social context of the 

classroom peer group.  

Chapter 5 attempts to engage with Palardy (2020) and Jennings et al. (2015) on whether schools can 

compensate for inequality in educational transitions. However, the analytical approach of chapter 5 

is in many ways not equipped to address this issue, as it is not fit for causal inference on the impact 

of schools. Instead, the merits of this chapter may ultimately lie in its more descriptive results of the 

complex relationship between the egalitarian ethos of Danish compulsory schools and the political 

goals of increasing enrollment in vocational education. In other words, chapter 5 contributes more 

as an exploratory study contributing by testing survey-based measures of organizational habitus and 

testing it at the compulsory school level and in the Danish context as a representative of the 

Scandinavian mobility regime (DiPrete, 2002; Jæger & Holm, 2007). The specificity of the Danish 

context, along with the intricate patterns between peer and teacher attitudes and socioeconomic 

composition, underlines the point of needing to analyze organizational habitus as situated within the 

larger educational field, here the field of Danish compulsory schools and education policy, as stated 

by Byrd (2018). Thus, future research on organizational habitus should incorporate the broader field 

in which their research objects are situated.  

Specifically, the organizational habitus of Danish schools relating to post-compulsory transitions is 

seemingly not coherent within schools as seems to be the case for U.S. high schools’ collective 

dispositions for college-choice (McDonough, 1997; Palardy, 2015). 

Future research on the role of organizational habitus on secondary transitions should also aim to 

consider the effects in the perspective of previous research on college choice organizational habitus 

(e.g., Palardy, 2015). Specifically, the magnitude of the impact of organizational habitus may be 

larger than previous research has indicated since it may also include schools’ effects on earlier 

transitions. The effect is likely cumulative, and college choice may not capture the full effect. 

In sum, while the role of schools in shaping educational outcomes has long been central to 

sociological theory (e.g., Sewell et al., 1969), the results of this thesis expand on how different 

aspects of the social context of schools come to influence the individual student. While schools are 

formal learning environments, which may come to affect student learning (Raudenbush & 

Eschmann, 2015), schools also work to shape norms and values (Palardy, 2015; Ridgeway & 
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Correll, 2004), affecting both students’ hard and soft skills (Heckman & Kautz, 2012). Specifically, 

this thesis shows how different aspects of peer groups and schools have different effects on self-

concept, achievement, and aspirations that work to both reduce and exacerbate inequalities 

according to gender and social background. Furthermore, from an inequality perspective, this 

thesis's results can be seen as supporting the notion of schools as refractors of inequality (Downey 

& Condron, 2016), i.e., that schools can both decrease and exacerbate inequalities according to 

different parameters in different ways.  
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CHAPTER II 

 

Do same-gender peers in the classroom have heterogeneous impacts on male and 

female students? 

 

Emil Smith & Ida Gran Andersen 

 

Under review in American Educational Research Journal 

 

Abstract: This paper investigates if same-gender peers in the immediate learning context have 

heterogeneous impacts on academic outcomes of male and female students. By applying within-

student across-subjects models to data from 44 countries in TIMSS, we examine “situational” 

within-classroom differences between immediate (peer) learning environments for the same student. 

Results show, first, that students are primarily influenced by traits of same-gender peers, second, 

that different peer traits have diverse effects on student outcomes. Due to the empirical design, we 

are able to hold factors such as the socioeconomic composition of peers and friendships constant. 

Our findings highlight the importance of gender in the peer influence process in the classroom as 

well as the diverse channels that peer traits operate through. 
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Local female learning environments and the gender gap in orientations towards 

STEM: The role of a “female science habitus” in the classroom for girls’ self-

concept in math and science 

 

Ida Gran Andersen & Emil Smith 

Under review in Science Education 

 

Abstract: We link psychological and sociological explanations for gendered disparities in STEM 

by examining the role of the local “micro-situational” female learning environment –the female 

science habitus in the classroom – for the gender gap in self-concept in math and science. We apply 

hybrid models to TIMSS 2015 data comprised of a “pseudo-panel” of repeated measures for each 

student’s and peers’ achievement, self-concept, utility value, and intrinsic value in math/science. 

Analyzing data from three countries, we show that 1) there is a large gender gap in students’ self-

concept favoring boys in all countries of analysis and 2) although the female science habitus in the 

classroom does not eliminate the gender gap, it is important for understanding the formation of 

female students’ self-concept in math/science in the local learning environment. 

  



 

CHAPTER IV 

 

Gender and Mathematics Achievement: The Role of Gender Stereotypical 

Beliefs of Classroom Peers 

 

Emil Smith & George Farkas 

 

Under review in Social Science Research 

 

Abstract: We tested the influence of gender-stereotypical beliefs (GSB) of female and male 

classroom peers on female achievement in mathematics.  Complete-class student survey data 

merged with family register data from 1047 Danish 6th grade students, nested in 50 

classrooms within 28 schools, were analyzed using multilevel linear regressions including 

controls for parental education and income, the percentage of females in the classroom, prior 

math test scores, and the parental education, income, and prior test scores of female and male 

peers. We found that the GSBs of female peers negatively affected girls’ math achievement. 

Similar variables did not affect the math achievement of boys. 

  



CHAPTER V 

 

Upper Secondary Transitions: Peers, Teacher Attitudes and School 

Structures 

 

Emil Smith 

Under review in Acta Sociologica 

 

Abstract: This study examines the role of the lower secondary school context in the 

transition to the academic or vocational track in upper secondary education in Denmark. This 

transition marks the end of compulsory school (9th grade) and the first point of tracking in 

Denmark. School context is conceptualized as organizational habitus, describing collective 

dispositions for choice of further education. Specifically, this entails collective attitudes 

towards track choice and school structures, e.g. guidance counseling. Denmark as 

representing the Scandinavian mobility regime serves as a special case, due to the emphasis 

on equality in the education system. Empirically, the study focuses on the relationship 

between student and teacher/school dispositions towards track choice and schools’ 

socioeconomic composition (SEC), using data from 844 9th-grade students. Results reveal a 

complex relationship between collective attitudes, school structures and SEC. Student 

preference for the academic track and teacher emphasis on preparation for further education 

are higher at high-SEC schools. However, teacher preference is higher for the vocational 

track at high-SEC schools and the academic track at low-SEC schools, which is likely to 

compensate for social inequality in track choice. 
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