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Abstract 

Accumulating evidence indicates that students’ sense of school belonging has a substantial pos-

itive effect on educational attainment. At the same time, life-course and life-span developmen-

tal theories suggest that the benefits of a sense of school belonging could be weakened by the 

channelling effects of education systems that assign students to distinct educational tracks that 

lead otherwise similar students to quite different educational destinations. The current study 

analysed the extent to which the sense of school belonging predicted educational trajectories in 

a system that partially channels students into distinct tracks. It assessed educational trajectories 

as they relate to transitions at two critical junctures of the system—the transition from lower- 

to upper-secondary education, and from upper-secondary to tertiary (university) education. The 

study used data from a panel survey that followed participants from age 15 to 30 (n = 4986). Find-

ings from structural equation models indicated that students with a stronger sense of school 

belonging were significantly more likely to continue in or transition into academic tracks, but 

that the benefits of students’ sense of belonging were bounded by the system’s channelling 

structure. While, for students in academic tracks, the sense of school belonging strongly pre-

dicted the probability of continuing in academic tracks, it only marginally predicted the prob-

ability of moving into academic tracks for those whose educational career began in more voca-

tionally oriented tracks. Hence the sense of school belonging may influence academic trajecto-

ries only inasmuch as institutional structures allow it to, because these structures differentially 

enable and constrain such trajectories. 

Keywords 

Sense of belonging, educational attainment, tracking, prospective cohort study, life course 
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Disentangling the Interplay of the Sense of School Belonging and Insti-

tutional Channels in Individuals’ Educational Trajectories 

Humans have a strong need to belong to a social group or community. Their need to belong 

underlies a wide range of behaviors, thoughts, and emotions. We interact with and rely on group 

members, imitate their practices, and learn from their behavior. Through interpersonal inter-

action and cooperation, we survive, develop, and grow. Hence, we are fundamentally motivated 

by a need to belong (Baumeister & Leary, 1995; Hagerty et al., 1996; Over, 2016). However, be-

longing—a “core social motive”—is not only a fundamental human need that must be fulfilled 

before other, less prepotent needs can be satisfied (Fiske, 2018; Maslow, 1943). Belonging also has 

a wide range of positive implications for psychological and behavioral adjustment, broad human 

functioning, and individual attainment in various domains. 

This is particularly true in the school context, where a sense of belonging is an essential precon-

dition for actively participating in class, engaging effectively in learning activities, coping with 

stress, and developing interpersonal skills and a positive attitude toward school and learning. A 

sense of belonging in school reflects the feeling of fitting into the school environment—a sense 

of being accepted, respected, included, and valued by peers and teachers (Goodenow & Grady, 

1993). Students who feel that they belong in school typically identify with school practices, val-

ues, and objectives (Voelkl, 1996). They exhibit adaptive behavior, academic motivation, and 

emotional engagement in school (Appleton et al., 2006; Slaten et al., 2016; Walton et al., 2012). 

They also show greater academic interest and persistence. As a result, they perform better, which 

in turn may foster more academic educational careers (Murphy et al., 2020; Murphy & Zirkel, 

2015; O’Keeffe, 2013; Strayhorn, 2018). By contrast, students who experience uncertainty about 

their belonging in school are less likely to take full advantage of the educational opportunities 

that are provided to them, and they perform more poorly (Allen & Kern, 2017; Morinaj et al., 

2020). A low sense of belonging may lead to school disengagement, which has multiple adverse 

effects on a student’s entire educational career, including dropout from school (Archambault et 

al., 2009; Finn, 1989; Hascher & Hadjar, 2018; Ma, 2003). In sum, there is evidence that a sense 

of school belonging has substantial positive effects on educational trajectories, which are typi-

cally regarded as universal. However, educational trajectories are also shaped by the structure of 

the education system, that is, the unique institutional conditions in which these trajectories 

unfold. 

The significance of institutional contexts for developmental trajectories has been prominently 

recognized by life-course and life-span developmental theories (Baltes et al., 2006; Elder, 1998; 

Elder & Shanahan, 2006; Lerner & Damon, 2006). These theories suggest that the benefits of a 

sense of school belonging could be undermined by institutional constraints, most notably by 

the channeling effects of education systems that allocate students to distinct educational tracks, 

leading otherwise similar students to quite different educational destinations (Borghans et al., 
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2019; Holm et al., 2013). Indeed, education systems worldwide assign students to different tracks 

according to their performance levels, with the aim of tailoring instruction to students’ specific 

needs and skills (Hanushek & W  ößmann, 2006; Ozer & Perc, 2020; Van de Werfhorst & Mijs, 

2010). While this clustering of students in tracks is expected to enable maximum learning for 

all students, research suggests that once students embark on a given educational track, they are 

likely to follow some standard sequence of transitions through the system; hence, their educa-

tional trajectories become somewhat predictable (Breen & Jonsson, 2000; Dauber et al., 1996; 

Domina et al., 2017). Thus, the widespread view that a sense of school belonging generally pro-

motes more successful educational trajectories may be inaccurate inasmuch as educational tracks 

structure how students progress through the education system and potentially constrain the 

benefits of a sense of belonging.  

Life-course and life-span developmental theories also suggest that individual student character-

istics, such as a sense of school belonging, may vary across educational contexts. These theories 

conceive of individuals and contexts as inextricably linked and as co-constitutive forces that are 

formed in relation to and by each other (Benner et al., 2008; Burger & Mortimer, 2021; Goyer 

et al., 2021; Schoon & Heckhausen, 2019). Some empirical evidence supports the idea that the 

sense of belonging is sensitive to the school environment and culture (Cemalcilar, 2010; Van 

Houtte & Van Maele, 2012; Vaz et al., 2015), indicating that it might also vary across educational 

tracks that provide quite distinct learning environments and unequal developmental contexts. 

Moreover, we may expect students’ sense of school belonging and the educational tracks that 

they attend to jointly influence educational trajectories. That is, while a sense of school belong-

ing may influence whether students pursue their education beyond compulsory schooling to 

tertiary education, we may also expect an interplay between the sense of belonging and educa-

tional tracks, such that any potential influence of students’ sense of school belonging on their 

educational trajectories might vary as a function of the track that they attend.  

With this in mind, the current study sought to analyze 1) whether the sense of school belonging 

differs between educational tracks; 2) whether the sense of school belonging predicts educa-

tional trajectories; and 3) whether educational tracks modify the influence that the sense of 

school belonging may have on educational trajectories, potentially setting lower and upper 

bounds for the strength of this influence. The study focused on the Swiss education system, 

which is a good case to understand the interplay between the sense of belonging and educational 

tracks because it sorts students into distinct educational tracks that have different academic re-

quirements and provide either academically oriented or more vocationally oriented educational 

paths. Academically oriented tracks typically lead students quite directly into tertiary education, 

whereas vocationally oriented tracks tend to divert them away from universities and into the 

labor market. However, at the same time, the system is relatively open, offering multiple edu-

cational tracks through secondary and into tertiary education. It contains bridges between spe-

cific tracks, allowing students to follow qualitatively different and alternative paths to a given 

educational destination, meaning that educational trajectories may diverge but converge again 
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at later stages, as is typical in many education systems worldwide (Breen & Jonsson, 2000; 

Cedefop, 2012; Crul, 2013). Thus, despite its channeling structure, the Swiss education system 

offers a structure of opportunity for students to pursue different educational trajectories, that is, 

either direct trajectories along academic tracks or indirect trajectories from vocational tracks 

via academic tracks to tertiary education. 

Sense of Belonging in School 

The importance of a sense of belonging for a wide range of outcomes has been recognized in 

many disciplines, including psychology, educational science, sociology, and anthropology (Bel-

anger et al., 2020; Brady et al., 2020; Cook et al., 2012; Good et al., 2012; Hernández et al., 2017; 

Hughes et al., 2015; Lambert et al., 2013; Levinson, 2005; May, 2011; Nikitin & Freund, 2018; 

Smerdon, 2002). Research has indicated that a strong sense of school belonging triggers adaptive 

learning behavior, persistent effort in schoolwork, expectations of academic success, and better 

academic performance (Allen et al., 2016; Anderman, 2002; Korpershoek et al., 2020; 

Marksteiner et al., 2019). All these aspects are conducive to successful educational careers. A sense 

of school belonging is vital for school engagement because it prevents feelings of futility, con-

fusion, and disaffection (Sánchez et al., 2005). It also mitigates resistance toward and a lack of 

confidence and trust in the education system, reducing feelings of ambivalence and skepticism 

about the likelihood of succeeding in school (Finn & Zimmer, 2012; Osterman, 2000; Walton 

& Cohen, 2007). A sense of school belonging leads to identification with school, goal-directed 

learning, and adaptive behavior, all of which likely facilitate successful educational trajectories 

(Roeser et al., 1996; Walton & Cohen, 2011). Students who feel that they belong in school gen-

erally value school culture and may therefore be more likely to continue in education beyond 

compulsory schooling up to tertiary education (Yeager et al., 2016). In contrast, students with a 

low sense of belonging gradually disidentify from school. Because their basic need for belonging 

is not met, they have difficulty sharing school-related goals and are less likely to achieve aca-

demic success (Glasser, 1986; Schachner et al., 2019; Strayhorn, 2018; Voelkl, 1996; Walton & 

Cohen, 2011). Their behavioral and affective repertoire may include inattention, feelings of dis-

trust and suspicion of school, deteriorating academic motivation, and alienation from school, 

with its attendant denigration of school values and school-related outcomes (Bottiani et al., 

2017; Faircloth & Hamm, 2005; Freeman et al., 2007; Hascher & Hadjar, 2018; Sirin & Rogers-

Sirin, 2004). For such students, school is an environment in which they feel awkward and out 

of place (Juvonen, 2006; OECD, 2017). Accordingly, they are likely to gradually disengage and 

ultimately withdraw from school (Archambault et al., 2009; Ostrove & Long, 2007). 
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Institutional Channels and Educational Trajectories 

Almost all education systems allocate students to distinct educational tracks that differ in terms 

of academic requirements. This purposive clustering of students in classes within schools or in 

different types of schools is known as tracking, but it has also been referred to as ability group-

ing, sorting, or differentiation (Becker et al., 2012; Burger, 2016, 2019a; Chiu et al., 2017; Dockx 

et al., 2019). Advocates argue that tracking allows for effective and appropriately paced instruc-

tion that is ideally adapted to students’ skills and needs, enabling maximum learning for all 

students. However, different educational tracks typically provide unequal learning environ-

ments and usually lead to different educational credentials (Breen & Jonsson, 2000; Burger, 2021; 

Pfeffer, 2008). Consequently, educational tracks may be conceived of as channels because they 

steer individuals and their educational trajectories in a given direction, opening up a specific set 

of educational opportunities and restricting others. Once students are on a given track, they are 

likely to progress through the system by following a standard sequence of transitions (Anderson 

et al., 2000), which eventually leads to a given educational destination. Thus, by channeling 

educational trajectories along distinct tracks, education systems put students on the path to dis-

tinct educational attainments, meaning that students end up on trajectories of relative ad-

vantage or disadvantage throughout their lives (Blossfeld et al., 2016; Domina et al., 2017; Oakes, 

2005; O’Rand, 2006). Students in academic tracks frequently pursue trajectories that lead di-

rectly into tertiary education. In contrast, students in less academic tracks are either diverted 

away from academic destinations -- or they pursue indirect trajectories from vocationally-ori-

ented tracks, via academic tracks, into tertiary education (Hillmert & Jacob, 2010; Holm et al., 

2013). 

Channeling structures are inherent in any education system, although channeling practices dif-

fer across systems (Eurydice, 2010; OECD, 2016; Triventi et al., 2020). Importantly, however, in 

most systems students can follow either direct or indirect trajectories to a given educational 

destination (Backes & Hadjar, 2017; Milesi, 2010; Tieben, 2011). Qualitatively different and al-

ternative pathways exist, and therefore students’ educational trajectories may diverge at some 

junctures, only to converge at a later stage (Breen & Jonsson, 2000). Yet relatively large propor-

tions of a given student cohort typically follow direct trajectories—from an academic track at 

lower-secondary level into an academic track at upper-secondary level and ultimately into uni-

versity, or conversely, from vocational tracks in secondary education directly into the labor 

market. In contrast, indirect trajectories usually involve a comparatively complex pattern of 

transitions between educational tracks (Crul, 2013; Roksa & Velez, 2012). Such indirect trajecto-

ries occur relatively infrequently (Berkemeyer et al., 2013; Jacob & Tieben, 2009). Nevertheless, 

some students avail of the option to take an indirect path from lower- to upper-secondary edu-

cation (Oesch, 2017; Trautwein et al., 2008) and from upper-secondary to tertiary education 

(Hillmert & Jacob, 2010; Kost, 2013; Milesi, 2010). Thus, even though educational tracks have a 

channeling function, students can deviate from the main educational “channels” and move 
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along “by-channels” to a given educational destination instead (Denice, 2019; Feinstein & Peck, 

2008; Makrinus et al., 2016; Pallas, 2003; Roksa & Velez, 2012). 

The Interplay Between the Sense of Belonging in School and Institutional Channels 

While institutional channels provide scaffolding for students, steering their educational trajec-

tories in a given direction, life-course and life-span developmental theories suggest that educa-

tional trajectories are best understood as the result of the interplay between individuals and in-

stitutional constraints and opportunities (Elder & Shanahan, 2006). Hence, we may expect stu-

dents’ sense of school belonging and their educational tracks to jointly shape educational tra-

jectories. Students with a stronger sense of school belonging may be more likely to remain in 

the education system for longer, pursuing their education beyond compulsory schooling up to 

tertiary education, whereas those with a weak sense of belonging might leave the system at an 

earlier stage (Archambault et al., 2009; Murphy et al., 2020; O’Keeffe, 2013). Such differences 

might be exacerbated by educational tracks that have a channeling function, minimizing the 

range of educational options that students have and partially locking them into a given trajec-

tory. For instance, we might assume that, for academic-track students, a given level of sense of 

school belonging may exert a comparatively strong influence on their academic trajectories; the 

same may not be true in other, less academic, tracks. Hence, educational tracks might modify 

the influence that the sense of school belonging can exert on educational trajectories, possibly 

increasing or decreasing the strength of this influence or at least defining its limits. 

The Swiss Education System: Institutional Structure and Educational Trajectories 

The Swiss education system is an ideal case in which to examine the interplay between the sense 

of belonging and educational track due to its institutional tracking structure and the types of 

educational trajectories thus enabled. Specifically, the Swiss education system provides multiple, 

hierarchically differentiated tracks through secondary and into tertiary education (see Figure 1). 

Following comprehensive education in primary school, students are allocated to different tracks 

at lower-secondary level. These tracks differ in terms of their academic demands and are there-

fore referred to as low, intermediate, and high tracks. However, some students attend compre-

hensive, non-tracked lower-secondary schools that teach students of all ability and achievement 

levels together using a common curriculum. The upper-secondary level is divided into two main 

tracks: 1) the academic track (Gymnasium), which primarily prepares students for tertiary edu-

cation, and 2) vocational education and training, which prepares students for entry into the 

labor market and for colleges of higher education. Finally, the tertiary level consists of conven-

tional universities; universities of applied sciences and teacher education; and colleges of higher 

education, which provide an advanced level of professional education and training (SKBF, 2007). 
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Figure 1 Illustration of the main features of the Swiss education system 

 

Primary school is comprehensive, instructing pupils of all performance and ability levels using a common curriculum. The lower-secondary 

level consists of different educational tracks, which vary in their academic demands (high, intermediate, and low) and comprehensive schools 

that use no formal tracking. The upper-secondary level is divided into academic education and vocational education and training. Typically, 

direct admission to the academic upper-secondary track requires successful completion of a high track at the lower-secondary level. Yet it is 

also possible to take indirect paths to the academic upper-secondary track. For example, students can transition from an intermediate to a 

high track before ultimately transitioning into the academic upper-secondary track. Solid arrows denote typical (widespread) educational 

trajectories. Dashed arrows represent rather atypical trajectories. Dashed curved double-headed arrows illustrate options to transition between 

tracks. These transition options are available to students who meet certain requirements or pass supplementary exams. Depending on the 

canton, primary school consists of either five or six grades. Lower-secondary education consists of three or four grades, up to grade nine. Upper-

secondary education consists of three or four grades. Note that while the structure of the system differs somewhat between and within subna-

tional administrative units (cantons), the main features are identical in all parts of the country (SKBF, 2014; illustration adapted by author). 

The tracking structure standardizes educational trajectories to some extent, partially channel-

ing students along certain educational tracks through secondary education and into tertiary 

education (Meyer, 2018). However, because the system offers multiple, qualitatively different 

tracks to a given educational destination, the system allows for some variation in educational 

trajectories. For instance, while a significant proportion of students follow direct trajectories 

that take them along academic tracks into university (reflected by the solid arrows in Figure 1), 

students can also follow indirect trajectories and eventually end up in university, because the 

system allows students to switch tracks and deviate from direct paths. For instance, at the lower-

secondary level, students may transition from an intermediate track to a high track; they can 

then transition into academic upper-secondary education. This means that students in a given 

track retain the opportunity to change their trajectories by completing additional programs. 

Thus, irrespective of the educational track that students initially attend, they can, in principle, 

pursue their educational careers up to university by following either direct or indirect trajecto-

ries, provided that they meet the respective academic requirements.  

Study Aims and Hypotheses 

Previous research has typically regarded the consequences of a strong sense of school belonging 

for educational outcomes as universal; possible variations in these consequences across contexts 

have received little attention. However, life-course and life-span developmental theories have 

challenged this assumption of universality and stressed the key significance of contexts. The 

suggestion here is that institutional structures also influence educational outcomes, potentially 

in conjunction with students’ sense of school belonging. With this in mind, this study’s main 
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aim was to assess whether educational tracks modify the potential influence exerted by the sense 

of belonging on educational trajectories. The study assessed educational trajectories at two crit-

ical transition junctures—from lower- to upper-secondary education tracks and from upper-

secondary tracks to university—within a system that offers multiple tracks from lower-second-

ary school up to university. Because the sense of belonging may vary across contexts, the study 

initially analyzed the extent to which the sense of belonging differs between educational tracks. 

Overall, the study tested four hypotheses: 

Hypothesis 1. The sense of school belonging differs between educational tracks. 

Hypothesis 2a. Individuals with a greater sense of school belonging are more likely to transition 

into academic upper-secondary education than vocational education. 

Hypothesis 2b. Individuals with a greater sense of school belonging are more likely to transition 

into university. 

Hypothesis 3. The benefits of a sense of school belonging for educational trajectories vary as a 

function of the educational tracks that individuals follow. 

Because the study looked at a 15-year period, it was able to consider individuals’ likelihood of 

moving to university, regardless of whether they had previously followed a direct trajectory 

(from an academic track to university) or an indirect trajectory (from a vocational track via an 

academic track to university). The study considered enrolment at university after completion of 

upper-secondary education at any point over a period of up to ten years—from 2004 to 2014, 

when study participants were on average between 19.5 and 29.5 years old, that is, during the phase 

of life when virtually all university-bound students first enrolled in a university (BFS, 2015). Be-

cause the sense of school belonging may be associated with individual student characteristics 

(Chiu et al., 2016; Slaten et al., 2016), the study accounted for relevant individual-level fac-

tors -- sex, age, immigrant status, academic performance, and parental socioeconomic status.  

Data and Methods 

Sample 

Data were taken from the TREE (Transitions from Education to Employment) survey, an on-

going panel study investigating educational and labor market trajectories beginning in the last 

year of lower-secondary education in Switzerland (TREE, 2016).1 The data used here are publicly 

available and completely de-identified. The current study is part of a project that received ap-

proval of the Institutional Review Board of the University of Minnesota ([Micro-, Meso-, and 

                                                            
1 The TREE panel survey is a social science data infrastructure primarily funded by the Swiss National Science Foundation and 

located at the University of Bern (Distribution: data service, FORS, Lausanne). 
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Macro-Level Determinants of Educational Inequalities: An Interdisciplinary Approach], IRB 

ID: 00004882, 11/07/2018). 

The original sample consisted of 6343 adolescents who participated in the Program for Interna-

tional Student Assessment (PISA) in the year 2000, when the participants were enrolled in the 

last year of lower-secondary school. In PISA, a two-stage stratified sampling procedure was used 

to select a nationally representative sample of students (OECD, 2015). In the first step, schools 

were selected with probabilities proportional to the size of the student population (primary sam-

pling units). In the second step, students were selected at random within schools (secondary 

sampling units).  

The present study used data covering the entire observation period from 2000 to 2014. From 

2001 to 2007, the TREE panel waves were conducted at annual intervals (t1 to t7). Two additional 

waves took place in 2010 and 2014 (t8 and t9). Because I sought to examine educational trajectories 

up to the university level, I restricted the sample to the participants who reported whether or 

not they had been enrolled at a university during any of the panel waves. This resulted in an 

analytic sample of 4986 participants in the first wave. The analytic sample and the original sam-

ple were very similar with respect to key sociodemographic characteristics. Relative to the orig-

inal sample, the analytic sample comprised slightly fewer men (43.8% vs. 45.8%), slightly fewer 

first-generation immigrants (12.9% vs. 14.3%), and individuals who exhibited slightly better ac-

ademic performance, as indicated by the PISA reading score (M = 520.0, SD = 85.1; vs. M = 510.0, 

SD = 89.0; specifically, the difference in academic performance amounted to 0.10 SD). The two 

samples were virtually identical in terms of parental socioeconomic status (measured on the 

standard international socio-economic index scale: M = 51.0, SD = 16.3; vs. M = 50.4, SD = 16.3), 

and in terms of participants’ age in the year 2000 (M = 15.5, SD = 0.6; vs. M = 15.5, SD = 0.7). 

Measures 

Data were collected by means of written questionnaires (waves 1 to 4) and a combination of 

questionnaires and computer-assisted telephone interviews (waves 5 to 9). Data collection typi-

cally took place between April and June in each wave. All measures used here are presented in 

what follows. Table 1 indicates the year in which these measures were collected and summarizes 

the descriptive statistics (based on non-imputed data); Table 2 reports the zero-order correla-

tions. 
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Table 1 Descriptive statistics 

Variable Measured in M SD Min. Max. N 

Male 2000 0.44  0 1 4986 

Age  2000 15.50 0.64 11.83 19.00 4974 

First-generation immigrant 2000 0.13  0 1 4962 

Academic performance (reading) 2000 519.97 85.12 27.60 884.49 4982 

Socioeconomic status (SES) 2000 51.00 16.25 16.00 90.00 4614 

Lower-secondary education 2000     4984 

High track  0.40  0 1  

Intermediate track  0.32  0 1  

Low track  0.22  0 1  

No tracking  0.06  0 1  

Sense of belonging t0 2000      

I feel like an outsider   3.61 0.69 1 4 4928 

I feel like I belong  2.99 0.89 1 4 4893 

I feel awkward, out of place  3.37 0.80 1 4 4899 

Upper-secondary education 2002     4640 

Vocational education  0.60  0 1  

Academic education   0.34  0 1  

Other education  0.06  0 1  

Sense of belonging t2 2002      

Proud of my school  2.96 0.75 1 4 3920 

Like to be at school  2.89 0.80 1 4 3932 

Want to keep going to school  3.21 0.86 1 4 3887 

Tertiary education  2004-2014     4986 

University   0.26  0 1  

Note: N refers to the number of observations present in the dataset. First-generation immigrant signifies individuals born abroad. “Other 

education” refers to activities as described in the Measures section. Note that all study participants were first surveyed when they attended 

grade 9, in the year 2000. At that time, 82.5% of the participants were between 14 and 16 years of age.
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Table 2 Zero-order correlations 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

2 .056**                  

3 .004 .121**                 

4 -.129** -.122** -.247**                

5 .007 -.135** -.142** .293**               

6 -.043** -.036* -.079** .394** .271**              

7 .002 .020 -.040** -.007 -.036* -.555**             

8 .046** .043** .135** -.429** -.248** -.438** -.366**            

9 .003 -.042** .005 -.044** -.057** -.205** -.172** -.135**           

10 -.006 .008 -.067** .069** .003 .029* -.001 -.026 -.014          

11 .007 .104** -.047** .080** .002 -.077** .145** -.006 -.115** .382**         

12 .033* -.008 -.032* .075** .006 .017 .030* -.044** -.017 .467** .396**        

13 .110** .155** .004 -.333** -.286** -.440** .218** .261** .029* -.005 .005 -.026       

14 -.079** -.209** -.054** .419** .342** .512** -.240** -.316** -.039** .031* .006 .047** -.882**      

15 -.070** .099** .099** -.151** -.095** -.115** .029* .094** .019 -.054** -.023 -.042** -.305** -.181**     

16 -.059** -.082** .007 .013 .028 .074** -.068** -.022 .016 .041* .017 .058** -.156** .161** -.015    

17 -.080** -.092** .037* .085** .047** .060** -.027 -.030 -.022 .040* .088** .077** -.181** .188** -.022 .541**   

18 -.030 -.110** -.003 .170** .133** .176** -.039* -.125** -.082** .025 .057** .051** -.301** .329** -.099** .503** .544**  

19 -.016 -.174** -.065** .373** .307** .392** -.154** -.266** -.039** .027 .024 .035* -.621** .711** -.141** .157** .187** .291** 
 

Note. 1 = Male; 2 = Age; 3 = First-generation immigrant; 4 = Academic performance (reading); 5 = Socioeconomic status (SES); 6 = High track; 7 = Intermediate track; 8 = Low track; 9 = No tracking; 10 = Sense of 

belonging t0: outsider; 11 = Sense of belonging t0: belong; 12 = Sense of belonging t0: awkward; 13 = Vocational education; 14 = Academic education; 15 = Other education; 16 = Sense of belonging t2: proud; 17 = Sense of 

belonging t2: like to be at school; 18 = Sense of belonging t2: want to keep going; 19 = University. Pearson coefficients are provided for correlations between continuous variables, point-biserial coefficients for correlations 

that include a dichotomous variable, and Phi coefficients when two dichotomous variables are involved.  

* p < .05, ** p < .01.
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Sense of Belonging  

To capture sense of belonging at the lower-secondary school level, three items from the PISA 

survey (year 2000) were used, beginning with “My school is a place where…” and ending with 

the statement “I feel like an outsider (or left out of things),” “I feel like I belong,” and “I feel 

awkward and out of place.” Respondents assessed the items on a four-point rating scale ranging 

from 1 (strongly agree) to 4 (strongly disagree). Where necessary, responses were reverse coded 

for the purpose of the analysis (Cronbach’s α = .67).  

To assess sense of belonging at the upper-secondary school level, I used three items from the 

TREE survey (year 2002): “I am proud of my school,” “School is a place where I want to go,” and 

“I want to keep going to school.” Respondents assessed the items on a four-point rating scale 

ranging from 1 (not at all true) to 4 (entirely true) (Cronbach’s α = .77). 

Educational Track at the Lower-Secondary Level 

The lower-secondary school tracks differ in terms of their academic demands (basic to ad-

vanced). Here, they are termed the low, intermediate, and high track. In addition, there are 

some comprehensive schools that do not use any formal tracking and instead instruct students 

of diverse ability and achievement levels together, using a common curriculum. The four school 

track types were dummy coded, with comprehensive schools serving as the reference category. 

This made it possible to compare educational transition probabilities between individuals in 

comprehensive schools and tracked schools. Because comprehensive schools exist alongside for-

mally tracked schools in 14 out of 26 cantons, there was no systematic confounding of track type 

and cantons in the analysis. However, it is important to note that most students are assigned to 

a tracked school, with only a minority attending comprehensive non-tracked schools (SKBF, 

2007). The present sample reflects these proportions, with 40% of study participants attending 

a high track, 32% an intermediate track, 22% a low track, and 6% a comprehensive non-tracked 

school. 

Educational Track at the Upper-Secondary Level 

At the upper-secondary level, I distinguished between three education types: (1) the academic 

track (Gymnasium), which prepares students for tertiary education; (2) the vocational track, 

which combines education in specialized colleges with firm-based training with immediate 

practical utility and thus prepares students for labor market entry and for colleges of higher 

education; and (3) other education, which refers to short-term activities, including language 

courses, internships, and preparatory courses for academic or vocational education; this category 

also includes individuals who were not in education, employment, or training. 
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The indicator of upper-secondary education was recoded into a dummy variable, with the ref-

erence category being the vocational education group, because this group represented the ma-

jority (59.8%) of the study participants. The analysis used data from the 2002 panel wave, because 

these data reflected participants’ upper-secondary education type more accurately than the 2001 

data (Coradi Vellacott & Wolter, 2004). In 2002, 94.1% of the study participants were either in 

academic upper-secondary education or in a vocational education program (i.e., one of the two 

major educational tracks at the upper-secondary level). By contrast, in 2001, only 83.3% of the 

study participants were in one of these two main educational tracks, with 16.7% pursuing “other” 

educational activities. Importantly, 95% of the study participants who were in vocational edu-

cation in 2002 were still in vocational education in 2003 (r = .85), and 96% of the participants 

who were in academic education in 2002 were still pursuing academic education in 2003 (r = .97), 

suggesting that the data from the 2002 wave represented participants’ upper-secondary educa-

tion most accurately. 

University Enrollment  

A binary variable was used to evaluate whether a participant had ever attended a university be-

tween 2004 and 2014 (the first study participants transitioned into university in 2004). Alt-

hough it would have been interesting to investigate trajectories up to university graduation, I 

did not analyze university graduation because this latter variable had a large proportion of miss-

ing values. Around the turn of the millennium, the university dropout rate among students who 

started university was 13.5% (BFS, 2012). That means that most TREE survey participants who 

reported attending a university in a given panel wave were likely to ultimately graduate from 

university. 

Control Variables 

The study controlled for the following sociodemographic characteristics: Sex (0 = female, 1 = 

male), age (in years), immigrant background (0 = born in Switzerland, 1= born abroad), and 

parental socioeconomic status, measured using the standard international socio-economic in-

dex of occupational status (ISEI) scale (Ganzeboom et al., 1992). Moreover, the PISA reading 

score was used as a proxy for academic performance. Reading literacy was measured among all 

study participants. It captured three major facets of literacy: retrieving information from read-

ing material, interpreting the reading material, and reflecting upon and evaluating this mate-

rial (Adams & Wu, 2002). All these variables were assessed when the panel survey began, in the 

year 2000, when the study participants were in grade 9. 
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Data Analyses  

Missing Data 

Missing data represent a challenge in most longitudinal research and potentially limit the gen-

eralizability of findings. In the analytic sample, the percentage of missing data (item nonre-

sponse) ranged from 0 to 31.7% and amounted to 5.6% on average across items and waves. Table 

1 reports the number of nonmissing observations for each study variable (complete N = 4986). 

In order to adjust the estimation of model parameters to the presence of missing data and min-

imize bias, I used multiple imputation, which replaces missing values with imputed data based 

on observed data. This approach enables a more precise estimation of parameters while preserv-

ing the variability and associations among study variables and it is therefore considered an ideal 

method for dealing with missing data (Graham, 2009; Sinharay et al., 2001). Twenty-five im-

putations were generated, each based on five iterations, using the Multivariate Imputation by 

Chained Equations (MICE) package version 2.46.0 in the R computing environment (van 

Buuren & Groothuis-Oudshoorn, 2011). Thus, 25 plausible values were produced for each missing 

value in order to account for the uncertainty associated with missing data (Lang & Little, 2018). 

The MICE algorithm imputes continuous and binary data, employing predictive mean match-

ing and logistic regression imputation methods, respectively. Rubin’s rule (1987) was applied to 

pool the point estimates and standard errors across the imputed data sets. 

Analytic Strategies 

Analysis of variance was performed to assess whether the sense of school belonging differed be-

tween distinct educational tracks (Hypothesis 1). Structural equation modeling was used to assess 

whether individuals with a greater sense of school belonging were more likely to move into 

academic upper-secondary education rather than vocational education (Hypothesis 2a), whether 

these individuals were more likely to move into university (Hypothesis 2b), and whether the 

benefits of a sense of belonging for academic trajectories varied as a function of the educational 

track that individuals followed (Hypothesis 3). 

Structural equation models have noteworthy strengths, such as the ability to simultaneously es-

timate multiple outcomes and also assess residual correlations. Furthermore, because these mod-

els use latent constructs, which are measured by multiple indicators, they minimize any bias 

associated with measurement error (Little, 2013). The present study estimated nonlinear proba-

bility structural equation models, because the key outcomes were dichotomous variables. These 

models produce average marginal effects that reflect the conditional average change in the 

probability of an outcome associated with a one-unit increase in a given predictor. The results 

were also expressed as predicted probabilities, which allow for a substantive interpretation of the 

coefficient estimates and effect sizes. 
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The structural equation models were estimated in R version 3.5.0, using lavaan version 0.6-3 

(Rosseel et al., 2018). These models considered that students were nested in specific educational 

tracks, computing cluster-robust standard errors. The WLSMV estimator was used, which em-

ploys diagonally weighted least squares (DWLS) to calculate model parameters and a mean- and 

variance-adjusted test statistic to generate cluster-robust standard errors. In the structural equa-

tion models, I estimated path coefficients between variables with a temporal order and esti-

mated residual correlations to evaluate the relationships between variables measured contem-

poraneously. 

Statistical power depends on multiple factors, including the type of statistical model estimated, 

the distributions of variables included in a given model, proportions of missing values, and 

where applicable the number of indicators used per latent variable and residual variances (Wolf 

et al., 2013). However, the identification of significant coefficients and tendencies toward low 

standard errors of coefficient estimates in multiple prior analyses using the TREE study sample 

or subsamples thereof (Combet & Oesch, 2019; Keller et al., 2020; Laganà et al., 2014; Mueller 

& Schweri, 2015; Samuel & Burger, 2020; Tjaden & Scharenberg, 2017) indicated that the current 

sample is sufficiently large for a broad range of statistical analyses, including the structural equa-

tion models estimated here. Moreover, I calculated the root mean square error (RMSEA)-based 

power to reject a null hypothesis if it is indeed false, using power4SEM (Jak et al., 2020).  For the 

full structural equation model including all variables, with df = 58 (see Table 3), an RMSEA value 

associated with H0 (RMSEA = .05) and an RMSEA value associated with H1 (RMSEA = .01), sam-

ple size (n = 4986), and an alpha level (α = .05), I was left with a power of 1. Thus, if in the 

population the RMSEA is .01, the probability of correctly rejecting a null hypothesis of RMSEA 

≥ .05 equals 1. For a power of 0.8, the minimum sample size needed would have been n = 245, 

suggesting that the current study was very well powered (for details about the power analysis, see 

Jak et al. (2020)). 2 

Model fit was determined by evaluating the root mean square error of approximation (RMSEA), 

the comparative fit index (CFI), and the Tucker-Lewis Index (TLI), because the sensitivity of 

these indices to model misspecification differs (Hu & Bentler, 1998). RMSEA is an absolute fit 

index estimating how far the hypothesized model is from a perfect model, whereas the CFI and 

TLI are incremental fit indices that compare the fit of the hypothesized model with that of a 

baseline, worst fitting, model. Furthermore, I report the chi-square (χ2) and degrees of freedom, 

although the χ2 statistic should not be interpreted as the main criterion of model fit, because it 

is affected by small differences in the covariance structures of large samples (Marsh et al., 1988). 

While the practice of using fixed cut-off points to evaluate model fit has been contested (e.g., 

                                                            
2  More specifically, I calculated the RMSEA-based power to reject a hypothesis of not-close fit in favor of a hypothesis of close 

fit. When calculating the power of a test of not-close fit, the null hypothesis (H0) will be that the model does not fit closely 
(RMSEA ≥ .05), and the alternative hypothesis (H1) model will be that the model has close fit, for which MacCallum et al. 
(1996) propose using (RMSEA = .01). 



20 

Chen et al. 2008), especially in the case of nonlinear probability models (Xia & Yang, 2019), 

many scholars agree that acceptable fit is typically indicated by CFI > .90, TLI > .90,  and 

RMSEA < .08 (Kline, 2016; McDonald & Ho, 2002; Steiger, 2007). 

Results 

Descriptive Results: Links between Individual Characteristics and the Sense of Belonging 

To begin with, Model 1 was estimated to describe how the sense of belonging was related to 

individual student characteristics (see Table 3). This model suggests that, at the lower-secondary 

level, the sense of school belonging (at t0) was significantly stronger among older students, na-

tive-born Swiss students, and better-performing students. At the upper-secondary level, the 

sense of school belonging (at t2) was significantly stronger among females, younger students, 

first-generation immigrants, better-performing students, and those from higher-socioeco-

nomic-status families. Moreover, note that the sense of school belonging at t2 was positively 

related to the sense of belonging at t0 (all associations significant at p < .05 at least). 

Hypothesis 1: Sense of Belonging in Different Educational Tracks  

Addressing Hypothesis 1, the analysis of variance revealed that the levels of self-reported sense 

of belonging varied significantly between lower-secondary school tracks, F(3, 4955) = 16.09, 

p < .000. Post-hoc analyses using the Scheffé significance criterion indicated that the average 

level of sense of belonging was higher in the intermediate track (M = 3.28, SD = .61) than in the 

high and low tracks and in non-tracked comprehensive schools (high track: M = 3.20, SD =.61; 

low track: M = 3.18, SD = .62; comprehensive schools: M = 3.04, SD = .62; all p < .000). However, 

the violin plots in Figure 2 show that the distributions of the sense of belonging overlapped 

considerably across tracks, revealing both substantial within-track variation and between-track 

overlaps in those distributions. 

Moreover, the analysis of variance indicated significant differences in the sense of belonging 

between different tracks at upper-secondary level, F(2, 3959) = 164.85, p < .000. Scheffé post-hoc 

analyses suggested that, on average, students in the upper-secondary academic track exhibited a 

stronger sense of belonging (M = 3.26, SD = .57) than their counterparts in vocational and other 

education, respectively (M = 2.88, SD = .68 and M = 2.72, SD = .71, respectively; both p < .000). 

The violin plots in Figure 3 illustrate these mean differences while also showing the overlaps in 

the distributions of sense of belonging between tracks. 
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Figure 2 Violin plots of the distribution 

of self-reported sense of belong-

ing in different lower-secondary 

school tracks 

 

Figure 3 Violin plots of the distribution 

of self-reported sense of belong-

ing in different types of upper-

secondary education 
 

The white dots represent the median; the black bars represent the interquartile range; the endpoints of the thin black lines represent values at 

Q3 + 1.5 * IQR and Q1 – 1.5 * IQR, respectively; the endpoints of the plot represent the maximum and minimum values in the data.  

Hypotheses 2a and 2b: Sense of Belonging and Educational Trajectories 

Structural equation modeling was used to test Hypotheses 2a and 2b that students’ sense of school 

belonging is associated with their likelihood of moving into academic upper-secondary educa-

tion and university (see Model 2). The model accounted for educational track attendance and 

observable potential confounders (sex, age, immigrant status, academic performance, and pa-

rental SES). Path coefficients are reported in Table 3. Factor loadings, residual correlations, and 

goodness-of-fit measures are reported in Table 4. 

Model 2 confirms Hypotheses 2a and 2b. It reveals that the sense of belonging at t0 was signifi-

cantly positively related to students’ probability of transitioning into academic upper-secondary 

education and that the sense of belonging at t2 was significantly positively related to the proba-

bility of transitioning into university (p < .05 and p < .001, respectively; note that I only report 

p-values here because the absolute magnitude of the nonlinear probability model coefficients 

cannot be interpreted meaningfully (Breen et al., 2018). 
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Table 3 Results from the structural equation models 

  Model 1  Model 2  

Outcome Predictor Coeffi-
cient 

SE Coefficient SE 

      

Lower-secondary level      

Sense of belonging t0 Male  .063 .039 .063 .044 

 Age .087** .030 .087* .034 

 First-generation immigrant -.166** .059 -.167* .066 

 Academic performance  .001*** .000 .001*** .000 

 SES -.001 .001 -.001 .001 

Upper-secondary level      

Academic education  Male    -.026 .014 

 Age   -.106*** .011 

 First-generation immigrant   .097*** .021 

 Academic performance    .001*** .000 

 SES   .005*** .000 

 Sense of belonging t0    .017* .008 

 Lower-secondary level (a)     

 High track   .255*** .031 

 Intermediate track   -.104*** .031 

 Low track   -.109**  .032 

Other education  Male    -.039*** .008 

 Age   .028*** .007 

 First-generation immigrant   .033** .013 

 Academic performance    -.000*** .000 

 SES   -.000 .000 

 Sense of belonging t0    -.010* .005 

 Lower-secondary level (a)     

 High track   -.030 .018 

 Intermediate track   -.002 .018 

 Low track   .003 .019 

Sense of belonging t2 Male  -.111** .037 -.108* .042 

 Age -.148*** .029 -.154*** .033 

 First-generation immigrant .178** .057 .174** .065 

 Academic performance  .001** .000 .000 .000 

 SES .003** .001 .002 .001 

 Sense of belonging t0  .087*** .022 .090*** .025 

 Lower-secondary level (a)     

 High track   .225* .093 

 Intermediate track   .052 .093 

 Low track   .049 .097 

Tertiary level University      

University  Male    .043*** .011 

 Age   -.022* .009 

 First-generation immigrant   .011 .018 

 Academic performance    .001*** .000 

 SES   .002*** .000 

 Sense of belonging t0   -.000 .007 

 Sense of belonging t2   .032*** .007 

 Upper-secondary level (b)     

 Other education   -.004 .024 

 Academic education    .532*** .014 

Note: Regression coefficients with cluster-robust standard errors (SE). Because the central outcomes are dichotomous variables, unstandardized 

coefficients are reported. Probit coefficients are given for dichotomous outcomes. Note that only the sign and statistical significance of these 

coefficients can be interpreted substantively; their absolute magnitude cannot be interpreted meaningfully (Breen et al., 2018). (a) Reference = 

Comprehensive non-tracked schools. (b) Reference = Vocational education. Academic performance was measured using the PISA reading score. 

* p < .05, ** p < .01, *** p < .001 (two-tailed tests). 
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Table 4 Factor loadings, residual correlations, and model fit measures 

  Model 1 Model 2 

Latent construct Indicators Factor loading Factor loading 

Sense of belonging t0 I feel like an outsider  .668*** .668*** 

 I feel like I belong .579*** .580*** 

 I feel awkward, out of place .697*** .697*** 

Sense of belonging t2 Proud of my school .693*** .690*** 

 Like to be at school .772*** .757*** 

 Want to keep going to school .635*** .652*** 

Residual correlation between and   Coefficient Coefficient 

First-generation immigrant Male .004 .004 

 Age .120*** .120*** 

 Academic performance  -.247*** -.247*** 

 SES -.149*** -.149*** 

Male  Age .056** .056** 

 Academic performance  -.128*** -.128*** 

 SES .006 .006 

Age Academic performance  -.121*** -.121*** 

 SES -.133*** -.133*** 

Academic performance  SES .290*** .290*** 

Sense of belonging t0 High track  -.049* 

 Intermediate track  .072*** 

 Low track  .011 

Sense of belonging t2 Other education  -.003 

 Academic education   .192*** 

Academic education  Other education  -.103*** 

Number of cases, fit indices    

N   4986 4986 

χ2 (df)  159.96 (28) 448.80 (58) 

CFI  .972 .955 

TLI  .955 .916 

RMSEA  .031 .037 

[90% confidence interval]  [.026, .035] [.034, .040] 

Note: The factor loadings are standardized estimates from models identified by constraining all factor variances to be 1.0. They are based on 

standardized manifest and latent (exogenous and endogenous) model variables. ‘Academic education’ and ‘other education’ are binary vari-

ables for which point-biserial residual correlations are reported. Academic performance was measured using the PISA reading score. Residual 

correlations represent associations between contemporaneously measured variables. Using conventional cut-off criteria to evaluate model fit, 

the fit measures indicate that both models exhibit a very good fit with the empirical data.  

* p < .05, ** p < .01, *** p < .001.  
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In addition to addressing Hypotheses 2a and 2b, the model yielded the following results. Con-

sidering transitions from lower- to upper-secondary education, I not that relative to students in 

comprehensive non-tracked lower-secondary schools, students in the high track were more 

likely to subsequently transition into academic upper-secondary education than vocational ed-

ucation (p < .001). In contrast, students from intermediate and low tracks were less likely to 

transition into academic upper-secondary education (p < .001 and p < .01, respectively). Consid-

ering transitions from the upper-secondary level to university, students in academic upper-sec-

ondary education were significantly more likely than those from vocational education to tran-

sition into university at any time over a ten-year period, when they were between the ages of 19.5 

and 29.5 years (p < .001). There was no significant difference in the probabilities of transitioning 

into university between those in vocational education and those in other education.3 Further-

more, Model 2 also shows that the sense of belonging at t0 was significantly associated with the 

sense of belonging at t2 (p < .001), indicating relative stability over time. The sense of belonging 

at t0 was not significantly associated with the probability of transitioning into university. In 

addition, focusing on the covariates, I note that the likelihood of transitioning into academic 

upper-secondary education was significantly higher for younger students, students who were 

first-generation immigrants, and students who exhibited better academic performance (all 

p < .001), but that the likelihood did not differ significantly for students from different socio-

economic backgrounds. The likelihood of transitioning into university was significantly higher 

for male students, younger students, students who exhibited better academic performance, and 

students from socioeconomically advantaged backgrounds (all p < .05 at least). 

Figure 4 visually depicts the paths of Model 2. Significant paths are represented by solid arrows. 

Nonsignificant paths are represented by dashed arrows.4

                                                            
3  For the sake of completeness, Appendix A provides an overview of the percentages of students who transitioned from a given 

track at the lower-secondary level to a given track at the upper-secondary level, and from there into university. 

4 Although Figure 4 does not depict residual correlations, they were estimated in the model (see Table 4). The residual corre-
lations in Model 2 provide further support for Hypothesis 1. Relative to students from comprehensive non-tracked lower-
secondary schools, those from intermediate tracks reported a higher sense of belonging at t0, whereas those from high tracks 
reported a lower sense of belonging at t0. Moreover, students in academic upper-secondary education reported a stronger 
sense of belonging at t2 than their counterparts in vocational education (all p < .05 at least). Note also that Appendix B 
provides information on how lower-secondary track attendance predicted the sense of belonging in upper-secondary edu-
cation. 



25 

Figure 4 Path coefficients of the final structural equation model 

 

Note: The model controls for sex, age, first-generation immigrant status, academic performance (reading) and socioeconomic status.  

As the central outcomes were dichotomous variables, unstandardized coefficients are reported. ref. = reference category; voc. educ. = vocational education.
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Hypothesis 3: Interplay between the Sense of Belonging and Educational Tracks  

Figures 5 and 6 show the results from Model 2 as predicted probabilities, illustrating the extent 

to which educational transition probabilities varied as a function of the sense of school belong-

ing and educational track attendance. These figures allow a substantial interpretation of the 

findings and an estimation of the effect sizes. The predicted probabilities reflect the results for 

respondents with baseline characteristics on the binary variables and average values on contin-

uous variables. They allow me to assess Hypothesis 3, which predicts that the benefits of the sense 

of school belonging vary as a function of the educational tracks that individuals follow. While 

comparisons across groups are complicated by the fact that group sizes differ, the 95% confidence 

intervals provide the estimated ranges of values that are likely to include the true transition 

probabilities in the respective populations.  

Trajectories from Lower- to Upper-Secondary Education 

Figure 5 shows that students from a high track were significantly more likely to transition into 

academic upper-secondary education than their counterparts from comprehensive non-tracked 

schools, intermediate tracks, and low tracks—irrespective of their sense of school belonging. 

However, in any given educational track, students with a stronger sense of belonging were more 

likely to transition into academic upper-secondary education. For instance, consider students 

who attended a high track at lower-secondary level. Students in this group with a particularly 

weak sense of school belonging (a score of 1.0) were estimated to have a 39% probability of tran-

sitioning into academic upper-secondary education. In contrast, those with a particularly strong 

sense of school belonging (a score of 4.0) were estimated to have a 59% transition probability. 

However, the role of the sense of belonging for this transition probability was almost negligible 

in the intermediate and low tracks, reflecting the fact that some students in those tracks were 

channeled away from academic upper-secondary education and into vocational education, al-

most independently of their sense of school belonging. However, for students from comprehen-

sive non-tracked schools, the level of belonging was somewhat more strongly associated with 

the probability of transitioning into academic upper-secondary education, with predicted tran-

sition probabilities ranging from 15% to 35% depending on students’ level of school belonging. 
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Figure 5  Predicted probabilities of attending academic education at the upper-secondary 

level, as a function of lower-secondary track attendance and self-reported sense of 

belonging (with 95% confidence intervals) 

 

Nhigh track = 1989 (red (top) line); Nintermediate track = 1578 (blue line (third from top)); Nlow track = 1118 (green (bottom) line), 

Nno tracking = 297 (yellow line (second from top)). 

When comparing students with equivalent levels of sense of belonging across different educa-

tional tracks, we see that those who reported the strongest possible sense of belonging in a high 

track were 8.4 times more likely to transition into academic upper-secondary education than 

their counterparts in a low track (59% vs. 7%). Moreover, they were almost 2.0 times more likely 

to transition into academic upper-secondary school than their counterparts in comprehensive 

schools (30%) and 3.9 times more likely than their counterparts in an intermediate track (15%). 

Further inspection of Figure 5 indicates that high-track students  with the weakest possible sense 

of belonging were, on average, still more likely to transition into academic upper-secondary 

education (38%) than those with the strongest possible sense of belonging in comprehensive non-

tracked schools (30%), intermediate tracks (15%), and low tracks (7%). Taken together, these 

results provide evidence in support of Hypothesis 3, showing that the benefits of a sense of be-

longing for academic trajectories varied considerably as a function of the educational tracks 

that individuals followed. 
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Trajectories from Upper-Secondary Education to University  

Figure 6 shows how the probabilities to transition into university varied by the sense of belong-

ing and educational track attendance. First, note that students who had attended an academic 

upper-secondary track were much more likely to transition into university than those who had 

pursued vocational or other education, regardless of their level of belonging. Furthermore, if we 

compare students with an average-level sense of belonging (a score of 3.0), we see that those from 

the academic upper-secondary track had a predicted probability of subsequently transitioning 

into university of 60%, whereas those from vocational tracks and other types of education had 

a predicted probability of 4% and 8%, respectively. Another central finding is that the sense of 

belonging played a very important role in students’ probability of transitioning into univer-

sity—but only for those students who pursued academic upper-secondary education. 

Figure 6 Predicted probabilities of attending university within a period of up to ten years af-

ter completion of upper-secondary education, as a function of the type of upper-sec-

ondary education pursued and self-reported sense of belonging (with 95% confidence 

intervals) 

 

N academic education = 1591 (blue (top) line); N vocational education= 2776 (red (bottom) line); N other education = 273 (green 

(middle) line). 
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Their transition probabilities were estimated to range from 33% to 73% as a function of the level 

of school belonging. In contrast, among students who had pursued vocational or other educa-

tion, the probability of transitioning into university was low almost irrespective of their sense 

of school belonging. It ranged from roughly 2% to 7% for those in vocational education, and 

from 3% to 13% for those in other education, depending on their level of belonging. These results 

further support Hypothesis 3, postulating that the benefits of a sense of belonging for academic 

trajectories would vary as a function of the educational tracks that individuals follow. 

Discussion 

This study analyzed the extent to which educational trajectories result from an interplay be-

tween individuals’ sense of school belonging and the channeling structure of educational tracks 

in an education system that offers multiple, qualitatively different tracks leading to a given ed-

ucational destination. The study was informed by a growing body of evidence suggesting that 

the sense of school belonging generally promotes academic attainment (Finn, 1989; Murphy et 

al., 2020; O’Keeffe, 2013; Slaten et al., 2016). It was also guided by life-course and life-span de-

velopmental theories claiming that individuals and contexts are inextricably linked, challeng-

ing assumptions about the universality of the benefits of psychological resources for attainment 

processes and stressing that individuals and institutional contexts jointly contribute to individ-

ual attainment (Baltes et al., 2006; Elder & Shanahan, 2006; Lerner & Damon, 2006). Against 

this background, the study examined whether the sense of school belonging differed between 

educational tracks; whether that sense of belonging was associated with individuals’ probability 

of further following or transitioning into academic tracks; and whether the implications of the 

sense of belonging were contingent upon the educational tracks that individuals attended.  

The findings provide some support for Hypothesis 1, showing that the sense of school belonging 

differed between educational tracks. The largest difference was between students in academic 

and vocational upper-secondary tracks, with those in the academic track reporting higher levels 

of sense of belonging on average. This is consistent with prior findings indicating that students 

in vocational schools perceive lower levels of belonging than their counterparts in academic 

schools (Smerdon, 2002; Van Houtte & Van Maele, 2012), potentially because students in voca-

tional schools suffer from status deprivation as a result of being on a less academic path (Berends, 

1995). However, it is critical to note that there was considerable variation in the sense of belong-

ing within different educational tracks and that the distributions of the sense of belonging 

overlapped substantially between tracks, highlighting that a simplistic focus on mean-level dif-

ferences is clearly misleading.   

The findings also supported Hypotheses 2a and 2b, showing that students with a stronger sense 

of school belonging were significantly more likely to transition into academic upper-secondary 

education and ultimately into university. For instance, regarding students from a high track at 
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the lower-secondary level, recall that those with the weakest possible sense of belonging had an 

estimated 39% probability of subsequently transitioning into academic upper-secondary educa-

tion. In contrast, those with the strongest possible sense of belonging were estimated to have a 

59% transition probability. Similarly, among students in academic upper-secondary education, 

the estimated probabilities of transitioning into university ranged from 33% to 73%, depending 

on how strong the sense of school belonging was. Thus, how individuals moved through the 

education system partly depended on the extent to which they felt that they belonged in that 

system. These findings strengthen theory and prior evidence suggesting that a strong sense of 

school belonging fosters successful educational careers (Allen et al., 2016; Anderman, 2002; 

Korpershoek et al., 2020; Marksteiner et al., 2019).  

However, while the sense of belonging mattered, educational tracks also structured educational 

trajectories to a considerable extent. These tracks influenced both individuals’ likelihoods of 

pursuing academic or vocational trajectories as well as their likelihoods of ultimately enrolling 

at a university; they likewise moderated the effect that the sense of belonging had on the re-

spective transition probabilities. These findings are in line with Hypothesis 3, stating that the 

benefits of a strong sense of belonging for educational trajectories are constrained by institu-

tional structures. Students with equivalent levels of belonging exhibited quite different likeli-

hoods of moving into academic upper-secondary and university education, depending on the 

educational paths they previously followed. For instance, students with a particularly strong 

sense of belonging in a high track were over eight times more likely to move into academic 

upper-secondary education than their counterparts in a low track who reported identical levels 

of belonging (59% vs. 7%), even when controlling for observable potential confounders (sex, 

age, immigrant status, academic performance, and parental socioeconomic status). Similarly, 

students with a strong sense of belonging in academic upper-secondary education were esti-

mated to be roughly nine times more likely than their counterparts in vocational education to 

ever make it into a university over a ten-year period following completion of upper-secondary 

education (73% vs. 8%).  

These results illustrate an essential principle of life-course and life-span developmental theories 

that is relevant to social-psychological theory building—that institutional structures open up 

and constrain opportunities unevenly (Heckhausen, 2018; Pfeffer, 2008). They also corroborate 

findings that education systems provide unequal opportunities to students in different tracks 

(Burger, 2016; Domina et al., 2017; Hanushek & W  ößmann, 2006). Hence, they confirm find-

ings from the United States and Germany suggesting that individuals who took nontraditional 

routes through secondary education had a significantly reduced likelihood of transitioning into 

university (Hillmert & Jacob, 2010; Milesi, 2010). The current study also shows that students on 

academic paths were more likely than those on vocational paths to further pursue their academic 

trajectories; for them, the sense of school belonging was much more strongly associated with 

their likelihood of continuing along an academic trajectory than for their counterparts in vo-

cational paths. This challenges the view that the sense of school belonging is a psychological 
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resource that is universally beneficial for educational outcomes across contexts. Thus, we may 

conclude that, largely independently of their sense of school belonging, individuals follow path-

ways that are carved out by the system. Institutional constraints inherent in the system limit 

deviations from those pathways, steering individual trajectories to specific destinations. This 

finding confirms life-course and life-span developmental theories (Heckhausen & Buchmann, 

2019; Schoon & Heckhausen, 2019; Steinhoff & Buchmann, 2017) and should be considered in 

social psychological research: Clearly, psychological resources alone are not sufficiently power-

ful to overcome structural obstacles to academic attainments. The sense of school belonging was 

strongly related to the probability of transitioning into academic upper-secondary education 

among students in an academic track, but it was only marginally related to that probability 

among students in vocational tracks. Thus, individual psychological resources may influence 

attainment only when opportunity structures allow it (Evans, 2007; Shanahan et al., 1997) and 

their impact on educational trajectories is likely comparatively negligible for those who are pro-

gressing within education systems that strongly channel such trajectories.  

However, the current study also suggests that while the sense of school belonging cannot unleash 

its full effects in some institutionalized pathways, a lack of sense of school belonging is consist-

ently associated with a decreased likelihood of moving along academic paths. When children 

feel uncertain about belonging in school, they do not take full advantage of the educational 

opportunities provided to them and are consequently less likely to transition into or follow ac-

ademic tracks. A low sense of belonging was associated with a reduced likelihood of following 

an academic trajectory among students in any educational track. The implication for psycholo-

gists, educationalists, and policymakers is clear: It is crucial to reduce alienation from school to 

help students who feel out of place benefit more from available learning opportunities and reach 

their full academic potential (Cheryan et al., 2009; Hascher & Hadjar, 2018; Murphy & Zirkel, 

2015; Walton & Cohen, 2011; Yeager & Walton, 2011). This can be achieved by creating a sup-

portive and caring school environment, where acceptance and inclusion are promoted, students’ 

diverse views and backgrounds are embraced as a resource (Schachner et al., 2019), students’ right 

to participate is guaranteed (Burger, 2017, 2019b), discriminatory behavior is sanctioned, and 

hence a feeling of group membership and of being valued is fostered (O’Keeffe, 2013).5 

Limitations and Recommendations for Further Research 

Although this study has several noteworthy strengths—including the simultaneous analysis of 

multiple outcomes, the 15-year observation span, and the estimation of the relative importance 

of individuals’ sense of school belonging for educational trajectories when considering the 

channeling effects of the institutional structure—the following limitations need to be 

acknowledged. 

                                                            
5 For a discussion of the links between individual-level characteristics and sense of belonging in school, see Appendix C. 
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First, the latent constructs measuring the sense of belonging in lower- and upper-secondary ed-

ucation relied on different indicators, reflecting somewhat distinct facets of the sense of be-

longing. Although both the indicators and the constructs were positively correlated (Tables 2 

and 3), it would have been ideal to have had identical measures as this would have achieved 

greater comparability across measurement points. However, it is important to note that meas-

urement equivalence was not a prerequisite for the present analyses because they were not in-

tended to test (developmental) continuity or change in the sense of school belonging (Putnick 

& Bornstein, 2016). Sense of belonging always relates to a particular context. Students’ school 

context at lower-secondary level differed from their school context at upper-secondary level. 

Thus, even if sense of belonging had been measured with the exact same scale at both time 

points, it was not to be expected that students with a strong sense of belonging in lower-second-

ary school necessarily also exhibited a strong sense of belonging in upper-secondary school. The 

central aim of this study was to assess whether sense of belonging in a given school context pre-

dicts specific educational transition probabilities; not whether sense of belonging remains in-

variant across time (although the models estimated a path from sense of belonging at t0 to sense 

of belonging at t2).   

Second, the ideal time point to measure sense of belonging during upper-secondary education 

was in 2002, when most students pursued either academic or vocational upper-secondary educa-

tion, rather than interim options. However, individuals’ sense of belonging in upper-secondary 

education fluctuated to some extent between 2001 (when the first study participants started up-

per-secondary education) and 2004 (when the first participants transitioned into university). 

Further analyses indicated that latent variables that captured the sense of belonging in three 

separate panel waves (2001, 2002, and 2003) were moderately to strongly positively correlated 

(rt1-t2 = .543, rt2-t3 = .627, and rt1-t3 = .450). Hence, the sense of belonging was comparatively 

stable over time.  

Third, among students in vocational education, the sense of school belonging was not signifi-

cantly associated with the probability of subsequently enrolling in university. While this may 

be a consequence of the education system’s channeling effects, it is also possible that, for these 

students, a strong sense of school belonging amounted to identifying strongly with their voca-

tional education, which did not prepare them for an academic career and thus could not neces-

sarily be expected to predict the probability of a subsequent transition into university. However, 

because students in vocational tracks retain the opportunity to embark on an academic track, as 

occurred in some cases considered in this study, it was nonetheless important to examine the 

extent to which their sense of school belonging was related to their probabilities of later switch-

ing to an academic path.  

Fourth, this study used a standardized measure of academic performance reflecting student 

achievement levels in the last grade of lower-secondary education (measured at t0). The TREE 

survey does not provide a standardized measure of academic performance during primary and/or 
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upper-secondary education. Ideally, future research should evaluate academic performance re-

peatedly over the course of schooling. This would allow researchers to assess the extent to which 

academic performance predicts educational transition probabilities at different stages of an ed-

ucational career. Furthermore, this would enable researchers to examine performance growth 

in the different educational paths and whether there are reciprocal associations between aca-

demic performance and the sense of school belonging. 

Fifth, educational attainment is partly heritable (Cesarini & Visscher, 2017; Domingue et al., 

2015; Donnellan et al., 2021; Okbay et al., 2016). Thus, genetics could explain some of the differ-

ences in educational transition probabilities between distinct groups of students. The present 

study could not determine the relative importance of genetic and environmental influences be-

cause it did not use genetically informative data. Ideally, future research should assess the rela-

tive, joint, or potentially interactive influences of genetic inheritance and environments on ed-

ucational transition probabilities. 

Sixth, this study used a longitudinal design and controlled for observable confounders in order 

to create exchangeable comparison groups. The findings provided robust evidence consistent 

with—but not unambiguously establishing—causal associations between the sense of belonging 

and institutional structures on the one hand and educational transition probabilities on the 

other. A large-scale randomized field experiment would allow researchers to estimate causal ef-

fects more accurately. However, because such an experiment would present important ethical 

challenges, the value of longitudinal observational data is substantial, especially in light of the 

comparatively greater ecological validity of findings resulting from a nationally representative 

sample (only students who were schooled at home or abroad were not included in the sample). 

Hence, although race/ethnicity was not assessed in the Swiss PISA survey, as is typical for quite 

many panel studies in the European context, the findings can be generalized to the cohort of 

individuals who completed compulsory schooling in the year 2000. 

Seventh, educational transition probabilities vary, both between and within cantons. Although 

there is no systematic confounding of track type and subnational administrative units in the 

analyses (with 14 cantons using tracked schools alongside comprehensive non-tracked schools 

and 12 cantons using only tracked schools), future research should collect fine-grained, region-

specific data. However, given that I identified significant differences in transition probabilities 

between participants from comprehensive schools and their counterparts from a tracked school 

system, it can be assumed that these differences were indeed practically meaningful, especially 

in view of the restricted statistical power of the analyses. 

Finally, this study analyzed trajectories in terms of transitions into upper-secondary education 

and university. It would be interesting to also assess educational trajectories across students’ en-

tire educational careers. Thus, where available, researchers could use population-wide longitu-

dinal register data and analytic strategies such as sequence analysis or event history analysis to 
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advance our understanding of entire educational trajectories from early childhood into adult-

hood. 

Conclusions 

How students progressed through the education system depended in part on whether they felt 

that they belonged in that system. A stronger sense of school belonging was associated with a 

higher probability of moving along or transitioning into academic tracks. Yet the benefits of a 

strong sense of school belonging were restricted by the institutional structure. While a sense of 

belonging mattered substantially for academic trajectories among students who had already 

embarked on an academic path earlier in their educational career, it mattered much less for 

those who were following less academic tracks. The education system partially channelled edu-

cational trajectories in diverging directions and hence modified the influence that the sense of 

school belonging could have on academic trajectories. This laid an important foundation for 

later life-course inequalities. Students who initially followed non-academic tracks were much 

less likely to pursue their education up to university, even when they had otherwise similar in-

dividual-level characteristics. Overall, the findings are consistent with life-course and life-span 

developmental theories suggesting that developmental outcomes are associated with both indi-

vidual and contextual characteristics and further showing that education systems enable and 

constrain academic trajectories differentially for students on different paths. The findings also 

indicate that psychological resources may only benefit students to the extent that educational 

institutions provide opportunity structures within which the influence of those resources can 

take effect. The implication for social psychology is clear: we need to consider variations in the 

benefits of the sense of school belonging across institutional contexts and should continue to 

work towards a nuanced understanding of the circumstances in which that sense of belonging 

will yield benefits for later life outcomes. 

References 

Adams, R., & Wu, M. (2002). PISA 2000 technical report. OECD. 

Allen, K.-A., & Kern, M. L. (2017). School belonging in adolescents. Theory, research and practice. Springer. 

https://doi.org/10.1007/978-981-10-5996-4_4 

Allen, K.-A., Vella-Brodrick, D., & Waters, L. (2016). Fostering school belonging in secondary schools using a 

socio-ecological framework. The Educational and Developmental Psychologist, 33(1), 97–121.  

https://doi.org/10.1017/edp.2016.5 

Anderman, E. M. (2002). School effects on psychological outcomes during adolescence. Journal of Educational 

Psychology, 94(4), 795–809. https://doi.org/10.1037/0022-0663.94.4.795 



35 

Anderson, L. W., Jacobs, J., Schramm, S., & Splittgerber, F. (2000). School transitions: Beginning of the end or a 

new beginning? International Journal of Educational Research, 33(4), 325–339.  

https://doi.org/10.1016/S0883-0355(00)00020-3 

Appleton, J. J., Christenson, S. L., Kim, D., & Reschly, A. L. (2006). Measuring cognitive and psychological en-

gagement: Validation of the Student Engagement Instrument. Journal of School Psychology, 44(5), 427–445. 

https://doi.org/10.1016/j.jsp.2006.04.002 

Archambault, I., Janosz, M., Fallu, J.-S., & Pagani, L. S. (2009). Student engagement and its relationship with early 

high school dropout. Journal of Adolescence, 32(3), 651–670. https://doi.org/10.1016/j.adolescence.2008.06.007 

Backes, S., & Hadjar, A. (2017). Educational trajectories through secondary education in Luxembourg: How does 

permeability affect educational inequalities? Schweizerische Zeitschrift für Bildungswissenschaften, 39(3), 437–

460. 

Baltes, P. B., Lindenberger, U., & Staudinger, U. M. (2006). Life span theory in developmental psychology. In R. 

M. Lerner & W. Damon (Eds.), Handbook of child psychology: Theoretical models of human development 

(6th ed., Vol. 1, pp. 569–664). John Wiley & Sons Inc. https://doi.org/10.1002/9780470147658.chpsy0111 

Baumeister, R. F., & Leary, M. R. (1995). The need to belong: Desire for interpersonal attachments as a fundamental 

human motivation. Psychological Bulletin, 117(3), 497–529. https://doi.org/10.1037/0033-2909.117.3.497 

Becker, M., Lüdtke, O., Trautwein, U., Köller, O., & Baumert, J. (2012). The differential effects of school tracking 

on psychometric intelligence: Do academic-track schools make students smarter? Journal of Educational Psy-

chology, 104(3), 682–699. https://doi.org/10.1037/a0027608 

Belanger, A. L., Joshi, M. P., Fuesting, M. A., Weisgram, E. S., Claypool, H. M., & Diekman, A. B. (2020). Putting 

belonging in context: Communal affordances signal belonging in STEM. Personality and Social Psychology 

Bulletin, 46(8), 1186–1204. https://doi.org/10.1177/0146167219897181 

Benner, A. D., Graham, S., & Mistry, R. S. (2008). Discerning direct and mediated effects of ecological structures 

and processes on adolescents’ educational outcomes. Developmental Psychology, 44(3), 840–854.  

https://doi.org/10.1037/0012-1649.44.3.840 

Berends, M. (1995). Educational stratification and students’ social bonding to school. British Journal of Sociology 

of Education, 16(3), 327–351. https://doi.org/10.1080/0142569950160304 

Berkemeyer, N., Bos, W., Manitius, V., Hermstein, B., Khalatbari, J., Kanders, M., Strietholt, R., & Schwier, B. 

(2013). Chancenspiegel 2013. Zur Chancengerechtigkeit und Leistungsfähigkeit der deutschen Schulsysteme 

mit einer Vertiefung zum schulischen Ganztag. Verlag Bertelsmann Stiftung. 

BFS. (2012). Bologna-Barometer 2012. Auswirkungen der Bologna-Reform auf die Studierendenströme, auf die 

Mobilität und den Erfolg im Schweizer Hochschulsystem. BFS [Bundesamt für Statistik]. 

BFS (Ed.). (2015). Studien- und Lebensbedingungen an den Schweizer Hochschulen. Hauptbericht der Erhebung 

2013 zur sozialen und wirtschaftlichen Lage der Studierenden. BFS [Bundesamt für Statistik]. 

Blossfeld, H.-P., Buchholz, S., Skopek, J., & Triventi, M. (Eds.). (2016). Models of secondary education and social 

inequality: An international comparison. Edward Elgar Publishing. 

Borghans, L., Diris, R., Smits, W., & de Vries, J. (2019). The long-run effects of secondary school track assignment. 

PLoS ONE, 14(10). https://doi.org/10.1371/journal.pone.0215493 

Bottiani, J. H., Bradshaw, C. P., & Mendelson, T. (2017). A multilevel examination of racial disparities in high 

school discipline: Black and white adolescents’ perceived equity, school belonging, and adjustment problems. 

Journal of Educational Psychology, 109(4), 532–545. https://doi.org/10.1037/edu0000155 



36 

Brady, S. T., Cohen, G. L., Jarvis, S. N., & Walton, G. M. (2020). A brief social-belonging intervention in college 

improves adult outcomes for black Americans. Science Advances, 6(18), eaay3689.  

https://doi.org/10.1126/sciadv.aay3689 

Breen, R., & Jonsson, J. O. (2000). Analyzing educational careers: A multinomial transition model. American 

Sociological Review, 65(5), 754–772. https://doi.org/10.2307/2657545 

Breen, R., Karlson, K. B., & Holm, A. (2018). Interpreting and understanding logits, probits, and other nonlinear 

probability models. Annual Review of Sociology, 44(1), 39–54.  

https://doi.org/10.1146/annurev-soc-073117-041429 

Burger, K. (2016). Intergenerational transmission of education in Europe: Do more comprehensive education sys-

tems reduce social gradients in student achievement? Research in Social Stratification and Mobility, 44, 54–

67. https://doi.org/10.1016/j.rssm.2016.02.002 

Burger, K., (2017). The role of social and psychological resources in children’s perception of their participation 

rights. Children and Youth Services Review, 79, 139–147. https://doi.org/10.1016/j.childyouth.2017.06.019 

Burger, K. (2019a). The socio-spatial dimension of educational inequality: A comparative European analysis. Stud-

ies in Educational Evaluation, 62, 171–186. https://doi.org/10.1016/j.stueduc.2019.03.009 

Burger, K. (2019b). The subjective importance of children’s participation rights: A discrimination perspective. 

American Journal of Orthopsychiatry, 89(1), 65–76. https://doi.org/10.1037/ort0000343 

Burger, K. (2021). Human agency in educational trajectories: Evidence from a stratified system. European Socio-

logical Review, 37(6), 952–971. https://doi.org/10.1093/esr/jcab021 

Burger, K., & Mortimer, J. T. (2021). Socioeconomic origin, future expectations, and educational achievement: A 

longitudinal three-generation study of the persistence of family advantage. Developmental Psychology, 57(9), 

1540–1558. https://doi.org/10.1037/dev0001238 

Cedefop. (2012). Permeable education and training systems: Reducing barriers and increasing opportunity [Brief-

ing note]. European Centre for the Development of Vocational Training. https://www.cedefop.eu-

ropa.eu/en/publications-and-resources/publications/9072 

Cemalcilar, Z. (2010). Schools as socialisation contexts: Understanding the impact of school climate factors on 

students’ sense of school belonging. Applied Psychology, 59(2), 243–272.  

https://doi.org/10.1111/j.1464-0597.2009.00389.x 

Cesarini, D., & Visscher, P. M. (2017). Genetics and educational attainment. Npj Science of Learning, 2(1), 4. 

https://doi.org/10.1038/s41539-017-0005-6 

Chen, F., Curran, P. J., Bollen, K. A., Kirby, J., & Paxton, P. (2008). An empirical evaluation of the use of fixed 

cutoff points in RMSEA test statistic in structural equation models. Sociological Methods & Research, 36(4), 

462–494. https://doi.org/10.1177/0049124108314720 

Cheryan, S., Plaut, V. C., Davies, P. G., & Steele, C. M. (2009). Ambient belonging: How stereotypical cues impact 

gender participation in computer science. Journal of Personality and Social Psychology, 97(6), 1045–1060. 

https://doi.org/10.1037/a0016239 

Chiu, M. M., Chow, B. W.-Y., & Joh, S. W. (2017). Streaming, tracking and reading achievement: A multilevel 

analysis of students in 40 countries. Journal of Educational Psychology, 109(7), 915–934.  

https://doi.org/10.1037/edu0000188 

Chiu, M. M., Chow, B. W.-Y., McBride, C., & Mol, S. T. (2016). Students’ sense of belonging at school in 41 coun-

tries: Cross-cultural variability. Journal of Cross-Cultural Psychology, 47(2), 175–196.  

https://doi.org/10.1177/0022022115617031 



37 

Combet, B., & Oesch, D. (2019). The gender wage gap opens long before motherhood. Panel evidence on early 

careers in Switzerland. European Sociological Review, 35(3), 332–345. https://doi.org/10.1093/esr/jcz009 

Cook, J. E., Purdie-Vaughns, V., Garcia, J., & Cohen, G. L. (2012). Chronic threat and contingent belonging: 

Protective benefits of values affirmation on identity development. Journal of Personality and Social Psychol-

ogy, 102(3), 479–496. https://doi.org/10.1037/a0026312 

Coradi Vellacott, M., & Wolter, S. C. (2004). Equity in the Swiss education system: Dimensions, causes and policy 

responses. National report from Switzerland contributing to the OECD’s review of «Equity in Education» 

2004. Swiss Coordination Centre for Educational Research. 

Crul, M. (2013). Snakes and ladders in educational systems: Access to higher education for second-generation Turks 

in Europe. Journal of Ethnic and Migration Studies, 39(9), 1383–1401. https://doi.org/10.1080/1369183X.2013.815388 

Dauber, S. L., Alexander, K. L., & Entwisle, D. R. (1996). Tracking and transitions through the middle grades: 

Channeling educational trajectories. Sociology of Education, 69(4), 290–307. 

Denice, P. (2019). Trajectories through postsecondary education and students’ life course transitions. Social Science 

Research, 80, 243–260. https://doi.org/10.1016/j.ssresearch.2019.02.005 

Dockx, J., De Fraine, B., & Vandecandelaere, M. (2019). Does the track matter? A comparison of students’ achieve-

ment in different tracks. Journal of Educational Psychology, 111(5), 827–846. https://doi.org/10.1037/edu0000305 

Domina, T., Penner, A., & Penner, E. (2017). Categorical inequality: Schools as sorting machines. Annual Review 

of Sociology, 43(1), 311–330. https://doi.org/10.1146/annurev-soc-060116-053354 

Domingue, B. W., Belsky, D. W., Conley, D., Harris, K. M., & Boardman, J. D. (2015). Polygenic influence on 

educational attainment: New evidence from the national longitudinal study of adolescent to adult health. 

AERA Open, 1(3), 2332858415599972. https://doi.org/10.1177/2332858415599972 

Donnellan, M. B., Martin, M. J., & Senia, J. M. (2021). Genetic influences on the interactionist model of socioeco-

nomic development: Incorporating polygenic scores for educational attainment into developmental research 

using the Family Transitions Project (FTP). Developmental Psychology, 57(2), 180–190.  

https://doi.org/10.1037/dev0000901 

Elder, G. H. (1998). The life course as developmental theory. Child Development, 69(1), 1–12.  

https://doi.org/10.2307/1132065 

Elder, G. H., & Shanahan, M. J. (2006). The life course and human development. In R. M. Lerner & W. Damon 

(Eds.), Handbook of child psychology: Theoretical models of human development (6th ed., Vol. 1, pp. 665–715). 

John Wiley & Sons Inc. https://doi.org/10.1002/9780470147658.chpsy0112 

Eurydice. (2010). The structure of the European education systems 2010/11. EACEA. 

Evans, K. (2007). Concepts of bounded agency in education, work, and the personal lives of young adults. Inter-

national Journal of Psychology, 42(2), 85–93. https://doi.org/10.1080/00207590600991237 

Faircloth, B. S., & Hamm, J. V. (2005). Sense of belonging among high school students representing 4 ethnic 

groups. Journal of Youth and Adolescence, 34(4), 293–309. https://doi.org/10.1007/s10964-005-5752-7 

Feinstein, L., & Peck, S. C. (2008). Unexpected pathways through education: Why do some students not succeed in 

school and what helps others beat the odds? Journal of Social Issues, 64(1), 1–20.  

https://doi.org/10.1111/j.1540-4560.2008.00545.x 

Finn, J. D. (1989). Withdrawing from school. Review of Educational Research, 59(2), 117–142.  

https://doi.org/10.3102/00346543059002117 



38 

Finn, J. D., & Zimmer, K. S. (2012). Student engagement: What is it? Why does it matter? In Handbook of research 

on student engagement (pp. 97–131). Springer. https://doi.org/10.1007/978-1-4614-2018-7_5 

Fiske, S. T. (2018). Social beings: Core motives in social psychology (4th ed.). Wiley. 

Freeman, T. M., Anderman, L. H., & Jensen, J. M. (2007). Sense of belonging in college freshmen at the classroom 

and campus levels. The Journal of Experimental Education, 75(3), 203–220.  

https://doi.org/10.3200/JEXE.75.3.203-220 

Ganzeboom, H. B. G., De Graaf, P. M., & Treiman, D. J. (1992). A standard international socio-economic index 

of occupational status. Social Science Research, 21(1), 1–56. https://doi.org/10.1016/0049-089X(92)90017-B 

Glasser, W. (1986). Control theory in the classroom. Perennial Library/Harper & Row Publishers. 

Good, C., Rattan, A., & Dweck, C. S. (2012). Why do women opt out? Sense of belonging and women’s represen-

tation in mathematics. Journal of Personality and Social Psychology, 102(4), 700–717.  

https://doi.org/10.1037/a0026659 

Goodenow, C., & Grady, K. E. (1993). The relationship of school belonging and friends’ values to academic moti-

vation among urban adolescent students. The Journal of Experimental Education, 62(1), 60–71.  

https://doi.org/10.1080/00220973.1993.9943831 

Goyer, J. P., Walton, G. M., & Yeager, D. S. (2021). The role of psychological factors and institutional channels in 

predicting the attainment of postsecondary goals. Developmental Psychology, 57(1), 73–86.  

https://doi.org/10.1037/dev0001142 

Graham, J. W. (2009). Missing data analysis: Making it work in the real world. Annual Review of Psychology, 

60(1), 549–576. https://doi.org/10.1146/annurev.psych.58.110405.085530 

Hagerty, B. M., Williams, R. A., Coyne, J. C., & Early, M. R. (1996). Sense of belonging and indicators of social 

and psychological functioning. Archives of Psychiatric Nursing, 10(4), 235–244. https://doi.org/10.1016/S0883-

9417(96)80029-X 

Hanushek, E. A., & W  ößmann, L. (2006). Does educational tracking affect performance and inequality? Differ-

ences-in-differences evidence across countries. The Economic Journal, 116(510), C63–C76.  

https://doi.org/10.1111/j.1468-0297.2006.01076.x 

Hascher, T., & Hadjar, A. (2018). School alienation – Theoretical approaches and educational research. Educational 

Research, 60(2), 171–188. https://doi.org/10.1080/00131881.2018.1443021 

Heckhausen, J. (2018). The motivation of developmental regulation. In J. Heckhausen & H. Heckhausen (Eds.), 

Motivation and action (pp. 745–782). Springer. 

Heckhausen, J., & Buchmann, M. (2019). A multi-disciplinary model of life-course canalization and agency. Ad-

vances in Life Course Research, 41, 100246. https://doi.org/10.1016/j.alcr.2018.09.002 

Hernández, M. M., Robins, R. W., Widaman, K. F., & Conger, R. D. (2017). Ethnic pride, self-esteem, and school 

belonging: A reciprocal analysis over time. Developmental Psychology, 53(12), 2384–2396.  

https://doi.org/10.1037/dev0000434 

Hillmert, S., & Jacob, M. (2010). Selections and social selectivity on the academic track: A life-course analysis of 

educational attainment in Germany. Research in Social Stratification and Mobility, 28(1), 59–76.  

https://doi.org/10.1016/j.rssm.2009.12.006 

Holm, A., Jæger, M. M., Karlson, K. B., & Reimer, D. (2013). Incomplete equalization: The effect of tracking in 

secondary education on educational inequality. Social Science Research, 42(6), 1431–1442 . 

https://doi.org/10.1016/j.ssresearch.2013.06.001 



39 

Hu, L., & Bentler, P. M. (1998). Fit indices in covariance structure modeling: Sensitivity to underparameterized 

model misspecification. Psychological Methods, 3(4), 424–453. https://doi.org/10.1037/1082-989X.3.4.424 

Hughes, J. N., Im, M. H., & Allee, P. J. (2015). Effect of school belonging trajectories in grades 6–8 on achievement: 

Gender and ethnic differences. Journal of School Psychology, 53(6), 493–507.  

https://doi.org/10.1016/j.jsp.2015.08.001 

Jacob, M., & Tieben, N. (2009). Social selectivity of track mobility in secondary schools. European Societies, 11(5), 

747–773. https://doi.org/10.1080/14616690802588066 

Jak, S., Jorgensen, T. D., Verdam, M. G. E., Oort, F. J., & Elffers, L. (2020). Analytical power calculations for 

structural equation modeling: A tutorial and Shiny app. Behavior Research Methods.  

https://doi.org/10.3758/s13428-020-01479-0 

Juvonen, J. (2006). Sense of belonging, social bonds, and school functioning. In P. A. Alexander & P. H. Winne 

(Eds.), Handbook of educational psychology (pp. 655–674). Lawrence Erlbaum Associates Publishers. 

Keller, A. C., Meier, L. L., Elfering, A., & Semmer, N. K. (2020). Please wait until I am done! Longitudinal effects 

of work interruptions on employee well-being. Work & Stress, 34(2), 148–167.  

https://doi.org/10.1080/02678373.2019.1579266 

Kline, R. B. (2016). Principles and practice of structural equation modeling (4th ed.). Guilford. 

Korpershoek, H., Canrinus, E. T., Fokkens-Bruinsma, M., & Boer, H. de. (2020). The relationships between school 

belonging and students’ motivational, social-emotional, behavioural, and academic outcomes in secondary 

education: A meta-analytic review. Research Papers in Education, 35(6), 641–680.  

https://doi.org/10.1080/02671522.2019.1615116 

Kost, J. (2013). Durchlässigkeit und Hochschulzugang in der Schweiz. Schweizerische Zeitschrift für Bildungswis-

senschaften, 35(3), 473–492. 

Laganà, F., Chevillard, J., & Gauthier, J.-A. (2014). Socio-economic background and early post-compulsory edu-

cation pathways: A comparison between natives and second-generation immigrants in Switzerland. European 

Sociological Review, 30(1), 18–34. https://doi.org/10.1093/esr/jct019 

Lambert, N. M., Stillman, T. F., Hicks, J. A., Kamble, S., Baumeister, R. F., & Fincham, F. D. (2013). To belong is 

to matter: Sense of belonging enhances meaning in life. Personality and Social Psychology Bulletin, 39(11), 

1418–1427. https://doi.org/10.1177/0146167213499186 

Lang, K. M., & Little, T. D. (2018). Principled missing data treatments. Prevention Science, 19(3), 284–294. 

https://doi.org/10.1007/s11121-016-0644-5 

Lerner, R. M., & Damon, W. (Eds.). (2006). Handbook of child psychology: Theoretical models of human devel-

opment (6th ed., Vol. 1). John Wiley & Sons Inc. 

Levinson, B. A. U. (2005). Citizenship, identity, democracy: Engaging the political in the anthropology of educa-

tion. Anthropology & Education Quarterly, 36(4), 329–340. 

Little, T. D. (2013). Longitudinal structural equation modeling. Guilford. 

Ma, X. (2003). Sense of belonging to school: Can schools make a difference? The Journal of Educational Research, 

96(6), 340–349. https://doi.org/10.1080/00220670309596617 

MacCallum, R. C., Browne, M. W., & Sugawara, H. M. (1996). Power analysis and determination of sample size for 

covariance structure modeling. Psychological Methods, 1(2), 130–149. https://doi.org/10.1037/1082-989X.1.2.130 

Makrinus, L., Otremba, K., Rennert, C., & Stoeck, J. (Eds.). (2016). (De)Standardisierung von Bildungsverläufen 

und -strukturen: Neue Perspektiven auf bildungsbezogene Ungleichheit. VS Verlag für Sozialwissenschaften. 



40 

Marksteiner, T., Janke, S., & Dickhäuser, O. (2019). Effects of a brief psychological intervention on students’ sense 

of belonging and educational outcomes: The role of students’ migration and educational background. Journal 

of School Psychology, 75, 41–57. https://doi.org/10.1016/j.jsp.2019.06.002 

Marsh, H. W., Balla, J. R., & McDonald, R. P. (1988). Goodness-of-fit indexes in confirmatory factor analysis: The 

effect of sample size. Psychological Bulletin, 103(3), 391–410. 

Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 370–396.  

https://doi.org/10.1037/h0054346 

May, V. (2011). Self, belonging and social change. Sociology, 45(3), 363–378. https://doi.org/10.1177/0038038511399624 

McDonald, R. P., & Ho, M.-H. R. (2002). Principles and practice in reporting structural equation analyses. Psy-

chological Methods, 7(1), 64–82. https://doi.org/10.1037/1082-989x.7.1.64 

Meyer, T. (2018). Wie das Schweizer Bildungssystem Bildungs- und Lebenschancen strukturiert: Empirische Be-

funde aus der Längsschnittstudie TREE [Thesis, Universität Basel].  

https://doi.org/info:doi/10.5451/unibas-006799348 

Milesi, C. (2010). Do all roads lead to Rome? Effect of educational trajectories on educational transitions. Research 

in Social Stratification and Mobility, 28(1), 23–44. https://doi.org/10.1016/j.rssm.2009.12.002 

Morinaj, J., Hadjar, A., & Hascher, T. (2020). School alienation and academic achievement in Switzerland and 

Luxembourg: A longitudinal perspective. Social Psychology of Education, 23(2), 279–314.  

https://doi.org/10.1007/s11218-019-09540-3 

Mueller, B., & Schweri, J. (2015). How specific is apprenticeship training? Evidence from inter-firm and occupa-

tional mobility after graduation. Oxford Economic Papers, 67(4), 1057–1077.  

https://doi.org/10.1093/oep/gpv040 

Murphy, M. C., Gopalan, M., Carter, E. R., Emerson, K. T. U., Bottoms, B. L., & Walton, G. M. (2020). A custom-

ized belonging intervention improves retention of socially disadvantaged students at a broad-access university. 

Science Advances, 6(29), eaba4677. https://doi.org/10.1126/sciadv.aba4677 

Murphy, M. C., & Zirkel, S. (2015). Race and belonging in school: How anticipated and experienced belonging 

affect choice, persistence, and performance. Teachers College Record, 117(12). 

Nikitin, J., & Freund, A. M. (2018). Feeling loved and integrated or lonely and rejected in everyday life: The role 

of age and social motivation. Developmental Psychology, 54(6), 1186–1198. https://doi.org/10.1037/dev0000502 

Oakes, J. (2005). Keeping track. How schools structure inequality (2nd ed.). University Press. 

OECD. (2015). PISA 2015 technical report. OECD Publishing. 

OECD. (2016). PISA 2015 results: Excellence and equity in education. OECD Publishing. 

OECD. (2017). PISA 2015 results (volume iii)—Students’ well-being. OECD Publishing. 

Oesch, D. (2017). Potenzielle und realisierte Durchlässigkeit in gegliederten Bildungssystemen: Eine lokalstruk-

turelle Übertrittsanalyse in zwei Schulsystemen. VS Verlag für Sozialwissenschaften. 

Okbay, A., Beauchamp, J. P., Fontana, M. A., Lee, J. J., Pers, T. H., Rietveld, C. A., Turley, P., Chen, G.-B., Emils-

son, V., Meddens, S. F. W., Oskarsson, S., Pickrell, J. K., Thom, K., Timshel, P., de Vlaming, R., Abdellaoui, 

A., Ahluwalia, T. S., Bacelis, J., Baumbach, C., … Benjamin, D. J. (2016). Genome-wide association study iden-

tifies 74 loci associated with educational attainment. Nature, 533(7604), 539–542.  

https://doi.org/10.1038/nature17671 

O’Keeffe, P. (2013). A sense of belonging: Improving student retention. College Student Journal, 47(4), 605–613. 



41 

O’Rand, A. M. (2006). Stratification and the life course: Life course capital, life course risks, and social inequality. 

In R. H. Binstock, L. K. George, S. J. Cutler, J. Hendricks, & J. H. Schulz (Eds.), Handbook of aging and the 

social sciences (6th ed., pp. 145–162). Elsevier. https://doi.org/10.1016/B978-012088388-2/50012-2 

Osterman, K. F. (2000). Students’ need for belonging in the school community. Review of Educational Research, 

70(3), 323–367. https://doi.org/10.3102/00346543070003323 

Ostrove, J. M., & Long, S. M. (2007). Social class and belonging: Implications for college adjustment. The Review 

of Higher Education, 30(4), 363–389. https://doi.org/10.1353/rhe.2007.0028 

Over, H. (2016). The origins of belonging: Social motivation in infants and young children. Philosophical Trans-

actions of the Royal Society B: Biological Sciences, 371(1686). https://doi.org/10.1098/rstb.2015.0072 

Ozer, M., & Perc, M. (2020). Dreams and realities of school tracking and vocational education. Palgrave Commu-

nications, 6(1), 1–7. https://doi.org/10.1057/s41599-020-0409-4 

Pallas, A. M. (2003). Educational transitions, trajectories, and pathways. In J. T. Mortimer & M. J. Shanahan (Eds.), 

Handbook of the life course (pp. 165–184). Springer. https://doi.org/10.1007/978-0-306-48247-2_8 

Pfeffer, F. T. (2008). Persistent inequality in educational attainment and its institutional context. European Soci-

ological Review, 24(5), 543–565. https://doi.org/10.1093/esr/jcn026 

Putnick, D. L., & Bornstein, M. H. (2016). Measurement invariance conventions and reporting: The state of the 

art and future directions for psychological research. Developmental Review, 41, 71–90.  

https://doi.org/10.1016/j.dr.2016.06.004 

Roeser, R. W., Midgley, C., & Urdan, T. C. (1996). Perceptions of the school psychological environment and early 

adolescents’ psychological and behavioral functioning in school: The mediating role of goals and belonging. 

Journal of Educational Psychology, 88(3), 408–422. https://doi.org/10.1037/0022-0663.88.3.408 

Roksa, J., & Velez, M. (2012). A late start: Delayed entry, life course transitions and bachelor’s degree completion. 

Social Forces, 90(3), 769–794. https://doi.org/10.1093/sf/sor018 

Rosseel, Y. (2018). Package “lavaan.” CRAN. 

Rosseel, Y., Oberski, D., Byrnes, J., Vanbrabant, L., Savalei, V., Merkle, E., Hallquist, M., Rhemtulla, M., Katsi-

katsou, M., Barendse, M., Chow, M., & Jorgensen, T. D. (2018). lavaan: Latent Variable Analysis (0.6-1) [Com-

puter software]. https://CRAN.R-project.org/package=lavaan 

Rubin, D. B. (1987). Multiple imputation for nonresponse in surveys. John Wiley & Sons. 

Samuel, R., & Burger, K. (2020). Negative life events, self-efficacy, and social support: Risk and protective factors 

for school dropout intentions and dropout. Journal of Educational Psychology, 112(5), 973–986. 

https://doi.org/10.1037/edu0000406 

Sánchez, B., Colón, Y., & Esparza, P. (2005). The role of sense of school belonging and gender in the academic 

adjustment of Latino adolescents. Journal of Youth and Adolescence, 34(6), 619–628.  

https://doi.org/10.1007/s10964-005-8950-4 

Schachner, M. K., Schwarzenthal, M., van de Vijver, F. J. R., & Noack, P. (2019). How all students can belong and 

achieve: Effects of the cultural diversity climate amongst students of immigrant and nonimmigrant back-

ground in Germany. Journal of Educational Psychology, 111(4), 703–716. https://doi.org/10.1037/edu0000303 

Schoon, I., & Heckhausen, J. (2019). Conceptualizing individual agency in the transition from school to work: A 

social-ecological developmental perspective. Adolescent Research Review, 4(2), 135–148.  

https://doi.org/10.1007/s40894-019-00111-3 



42 

Shanahan, M. J., Elder, G. H., & Miech, R. A. (1997). History and agency in men’s lives: Pathways to achievement 

in cohort perspective. Sociology of Education, 70(1), 54–67. https://doi.org/10.2307/2673192 

Sinharay, S., Stern, H. S., & Russell, D. (2001). The use of multiple imputation for the analysis of missing data. 

Psychological Methods, 6(4), 317–329. https://doi.org/10.1037/1082-989X.6.4.317 

Sirin, S. R., & Rogers-Sirin, L. (2004). Exploring school engagement of middle-class African American adoles-

cents. Youth & Society, 35(3), 323–340. https://doi.org/10.1177/0044118X03255006 

SKBF. (2007). Bildungsbericht Schweiz 2006. Schweizerische Koordinationsstelle für Bildungsforschung. 

SKBF. (2014). Bildungsbericht Schweiz 2014. Schweizerische Koordinationsstelle für Bildungsforschung. 

Slaten, C. D., Ferguson, J. K., Allen, K.-A., Brodrick, D.-V., & Waters, L. (2016). School belonging: A review of 

the history, current trends, and future directions. The Educational and Developmental Psychologist, 33(1), 1–

15. https://doi.org/10.1017/edp.2016.6 

Smerdon, B. A. (2002). Students’ perceptions of membership in their high schools. Sociology of Education, 75(4), 

287–305. https://doi.org/10.2307/3090280 

Steiger, J. H. (2007). Understanding the limitations of global fit assessment in structural equation modeling. Per-

sonality and Individual Differences, 42(5), 893–898. https://doi.org/10.1016/j.paid.2006.09.017 

Steinhoff, A., & Buchmann, M. (2017). Co-development of academic interest and effortful engagement and its 

role for educational attainment in a tracked school system. Research in Human Development, 14(2), 122–142. 

https://doi.org/10.1080/15427609.2017.1305810 

Strayhorn, T. L. (2018). College students’ sense of belonging: A key to educational success for all students. 

Routledge. https://doi.org/10.4324/9781315297293 

Tieben, N. (2011). Parental resources and relative risk aversion in intra-secondary transitions: A trend analysis of 

non-standard educational decision situations in the Netherlands. European Sociological Review, 27(1), 31–42. 

https://doi.org/10.1093/esr/jcp053 

Tjaden, J. D., & Scharenberg, K. (2017). Ethnic choice effects at the transition into upper-secondary education in 

Switzerland. Acta Sociologica, 60(4), 309–324. https://doi.org/10.1177/0001699316679491 

Trautwein, U., Baeriswyl, F., Lüdtke, O., & Wandeler, C. (2008). Die Öffnung des Schulsystems: Fakt oder Fiktion? 

Zeitschrift für Erziehungswissenschaft, 11(4), 648–665. https://doi.org/10.1007/s11618-008-0043-1 

TREE. (2016). TRansitions from Education to Employment, Cohort 1 – 2000-2014 [Dataset] (version 1.0.0). Uni-

versity of Bern. https://doi.org/10.23662/FORS-DS-816-7 

Triventi, M., Skopek, J., Kulic, N., Buchholz, S., & Blossfeld, H.-P. (2020). Advantage ‘finds its way’: How privi-

leged families exploit opportunities in different systems of secondary education. Sociology, 54(2), 237–257.  

https://doi.org/10.1177/0038038519874984 

van Buuren, S., & Groothuis-Oudshoorn, K. (2011). mice: Multivariate Imputation by Chained Equations in R. 

Journal of Statistical Software, 45(3), 1–67. https://doi.org/10.18637/jss.v045.i03 

Van de Werfhorst, H. G., & Mijs, J. J. B. (2010). Achievement inequality and the institutional structure of educa-

tional systems: A comparative perspective. Annual Review of Sociology, 36, 407–428. https://doi.org/10.1146/an-

nurev.soc.012809.102538 

Van Houtte, M., & Van Maele, D. (2012). Students’ sense of belonging in technical/vocational schools versus aca-

demic schools: The mediating role of faculty trust in students. Teachers College Record, 114(7). 



43 

Vaz, S., Falkmer, M., Ciccarelli, M., Passmore, A., Parsons, R., Tan, T., & Falkmer, T. (2015). The personal and 

contextual contributors to school belongingness among primary school students. PloS One, 10(4), e0123353. 

https://doi.org/10.1371/journal.pone.0123353 

Voelkl, K. E. (1996). Measuring students’ identification with school. Educational and Psychological Measurement, 

56(5), 760–770. https://doi.org/10.1177/0013164496056005003 

Walton, G. M., & Cohen, G. L. (2007). A question of belonging: Race, social fit, and achievement. Journal of 

Personality and Social Psychology, 92(1), 82–96. https://doi.org/10.1037/0022-3514.92.1.82 

Walton, G. M., & Cohen, G. L. (2011). A brief social-belonging intervention improves academic and health out-

comes of minority students. Science, 331(6023), 1447–1451. https://doi.org/10.1126/science.1198364 

Walton, G. M., Cohen, G. L., Cwir, D., & Spencer, S. J. (2012). Mere belonging: The power of social connections. 

Journal of Personality and Social Psychology, 102(3), 513–532. https://doi.org/10.1037/a0025731 

Wolf, E. J., Harrington, K. M., Clark, S. L., & Miller, M. W. (2013). Sample size requirements for structural equa-

tion models: An evaluation of power, bias, and solution propriety. Educational and Psychological Measure-

ment, 73(6), 913–934. https://doi.org/10.1177/0013164413495237 

Xia, Y., & Yang, Y. (2019). RMSEA, CFI, and TLI in structural equation modeling with ordered categorical data: 

The story they tell depends on the estimation methods. Behavior Research Methods, 51(1), 409–428. 

https://doi.org/10.3758/s13428-018-1055-2 

Yeager, D. S., & Walton, G. M. (2011). Social-psychological interventions in education. They’re not magic. Review 

of Educational Research, 81(2), 267–301. https://doi.org/10.3102/0034654311405999 

Yeager, D. S., Walton, G. M., Brady, S. T., Akcinar, E. N., Paunesku, D., Keane, L., Kamentz, D., Ritter, G., Duck-

worth, A. L., Urstein, R., Gomez, E. M., Markus, H. R., Cohen, G. L., & Dweck, C. S. (2016). Teaching a lay 

theory before college narrows achievement gaps at scale. Proceedings of the National Academy of Sciences, 

113(24), E3341–E3348. https://doi.org/10.1073/pnas.1524360113 



44 

Appendices 

Appendix A: Distinct Trajectories Through the Education System 

Table A1 presents the percentages of students who transitioned from a given track at the lower-

secondary level into a given type of upper-secondary education (academic, vocational, or other), 

and from a given type of upper-secondary education into university. The table also reports the 

percentages of students whose educational trajectory led them from a given track at the lower-

secondary level up to university. The main findings here are twofold. First, we note that indi-

viduals attending a high track at the lower-secondary level were much more likely to transition 

to academic upper-secondary education (63.7%) than those from an intermediate track (17.8%) 

or low track (5.6%) or those from a comprehensive non-tracked school (26.6%). Second, the 

findings indicate that students from a high track had a much greater likelihood to pursue their 

educational career up to university (46.6%) than those from intermediate tracks (15.7%), low 

tracks (4.0%), or comprehensive non-tracked schools (18.9%). 

Table A1 Percentages of students pursuing distinct educational trajectories 
 

     

 Upper secondary education  Tertiary level 

 Academic  Vocational  Other  University  
     

Lower secondary level      

High track 63.7 33.7 2.6 46.6 

Intermediate track  17.8 75.3 6.9 15.7 

Low track 5.6 84.3 10.1 4.0 

Comprehensive school 26.6 65.6 7.7 18.9 

Upper secondary level      

Academic education     69.5 

Vocational education    3.8 

Other education    1.5 

Note: Percentages of students who (1) transitioned from a specific lower-secondary-level track into a given type of education at the upper 

secondary level; and (2) from a given type of education at the upper secondary level into university; and (3) whose educational trajectory led 

from a specific lower-secondary-level track to university. 

These are descriptive results. However, it is important to note that the academic performance 

levels of study participants overlapped significantly between different lower-secondary-school 

tracks, providing suggestive evidence that track attendance partially influences transition prob-

abilities. Although analyses of variance and Scheffé-adjusted post-hoc analyses revealed that, on 

average, students in high tracks performed better than students in intermediate and low tracks 

and students in non-tracked comprehensive schools, the performance distributions overlapped 

substantially across these four track types. There was an area of common support including 

96.4% of all cases of the current sample, with the overlap in performance distributions across all 
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track types varying between a score of 269 (lowest performance in high tracks) and a score of 

662 (highest performance in low tracks). While it would be possible to run the analyses on a 

truncated sample that excludes those 3.6% of cases which had no performance overlap across 

tracks to create a subsample with highly comparable cases regarding academic performance 

across all tracks (and hence to mimic a randomized experiment to some degree), the findings 

presented here are based on all cases from the analytic sample. This is because the goal was not 

merely to assess students’ likelihood of transitioning into a given type of upper-secondary edu-

cation, but also to assess their likelihood of ever enrolling at a university following completion 

of upper-secondary education. For this more complex analysis, which included multiple endog-

enous variables, it was appropriate to use the whole analytical sample. 

Appendix B: How Attendance in a Lower-Secondary Track Predicted Sense of Belonging in Up-

per-Secondary Education 

Although it was not the central focus of the study, the model also considered whether attending 

a given lower-secondary school track predicted the sense of belonging in a given upper-second-

ary school track (because the sense of belonging might be a consequence of the academic culture 

in a specific lower-secondary school track). The results indicated that students who had attended 

a high track at the lower-secondary level reported a significantly greater sense of belonging in 

upper-secondary education than those from comprehensive non-tracked schools. There were no 

significant differences in the sense of belonging in upper-secondary education between those 

who previously attended intermediate or low tracks and those from comprehensive non-tracked 

lower-secondary schools. 

Appendix C: How Individual-Level Characteristics Were Related to Sense of Belonging in 

School 

Individual-level characteristics were associated with sense of belonging in school. Sense of be-

longing was significantly stronger among better-performing students, both in lower- and in 

upper-secondary education. By contrast, the extent to which sense of belonging was related to 

other individual-level characteristics depended on the measurement time point. In compulsory 

lower-secondary education, sense of belonging in school was significantly stronger among older 

and native students. However, in post-compulsory upper-secondary education, it was signifi-

cantly stronger among females, first-generation immigrants, younger students, and those from 

socioeconomically more privileged families. This suggests that it was sensitive to the educational 

environment that students were in, which confirms prior evidence that the sense of belonging 

varies as the educational context changes (Allen & Kern, 2017; Bottiani et al., 2017; Cemalcilar, 

2010; Vaz et al., 2015). 
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