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1 An introduction to the consequences of school
segregation on educational achievement and
attainment

Simon Seiler!, Robin Benz?2, and Andrea B. Erzinger3

Highlights

e School segregation refers to an uneven distribution of specific groups of students
across schools, limiting their exposure to other groups.

e School segregation is a complex phenomenon caused by multiple contextual,
institutional, and psycho-social factors and which operates through different
mechanisms.

e Empirical research on school segregation has brought many insights, but has left some
aspects underexplored.

e There is an ongoing debate about methodological issues when researching the
consequences of school segregation.

e Allstudies collected within this deliverable provide evidence for substantial yet varying
amounts of school segregation. Generally speaking, students in schools with more
disadvantaged students do worse than in other schools.

Introduction

School segregation — i.e. the degree to which children and adolescents from different
socioeconomic, ethnic, migration, or cultural backgrounds are unevenly distributed across
different schools — is an enduring and growing area of education research. Research on school
segregation poses the question of whether who they attend school with matters for students’
learning outcomes. Particularly in the United States, in light of the Brown v. Board of Education
ruling from 1954 outlawing de jure racial segregation in public schools, the implications of the
social composition of schools have received sustained interest in social science research. The
influential Coleman Report (Coleman et al. 1966) first brought into the spotlight that students
from a given background achieve at different levels depending on the social composition of the
school they attend. International research has studied the consequences of school segregation
ever since and illuminated the topic from various angles, condensing findings from previous
research and enabling a more profound understanding of how school segregation may be

L University of Bern, Interfaculty Centre for Educational Research, simon.seiler@unibe.ch
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associated with educational inequality (for an overview, see: van Ewijk and Sleegers 2010,
Reardon and Owens 2014, Holzberger et al. 2020).

Analysing the consequences of school segregation directs attention to the role of educational
institutions, most prominently schools. Unlike mere student-level or country-level approaches,
the focus on schools and classrooms emphasises the specific learning environments in which
students develop on a daily basis. What are considered manifestations of educational inequality
evolve in precisely these learning environments that mediate between students’ inputs and
institutional and societal opportunity structures. In light of this, the question arises whether and
to what extent the social composition of these learning environments contributes to the
emergence of educational inequality.

This report presents original findings from PIONEERED countries on the consequences of school
segregation on educational achievement and attainment. As a collection of country-specific
studies drawing on national education surveys, the present report provides novel insights into
how school segregation relates to inequality in educational outcomes across different European
education systems. Based on the MILC approach established in Work Package 2 of the
PIONEERED project (PIONEERED 2021a), this report investigates intersectional inequalities
across the entire school trajectory and during crucial transitions. MILC is a heuristic framework
that integrates Multilevel, Intersectional, and Life-Course approaches. While the Multilevel
aspect acknowledges that young learners, their parents, their teachers, and other relevant
actors are embedded in a specific meso-context (e.g. a school) and macro-context (e.g. the
education system), the Intersectional approach highlights the complexity of educational
inequality along different axes (e.g. social origin, gender, ethnicity) as well as their intersections.
The Life-Course perspective underlines the crucial importance of critical phases in the life course
of the educational trajectory (e.g. transitions), and the potentially cumulative nature of
educational inequality. All three aspects apply to various educational settings, both within and
outside the formal education system, as well as their interactions. Against this backdrop, MILC
serves as a frame of reference for both carrying out data analysis and inductively exploring
aspects of educational inequality that go beyond common practices in the field of educational
research.

To introduce the present report on the consequences of school segregation on educational
achievement and attainment, this chapter provides an overview of the state of research. To this
end, a brief overview is presented to understand the causes of school segregation. In a second
step, this chapter outlines several theoretical mechanisms to illustrate through which channels
school segregation relates to educational outcomes. Third, findings from some of the most
common research angles on school segregation are described. This chapter concludes with an
outlook on the country-specific empirical studies in the present report and outlines the policy
relevance.
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Research on school segregation

The concept of school segregation

At a general level, segregation refers to the degree to which two or more groups are separated
from each other in a given area. In the school context, segregation refers to the distribution of
specific groups of students across schools. Following the contextual work of Massey and Denton
(1988), schools are segregated if specific groups of students are unevenly distributed across
schools, such that they are overrepresented in some schools and underrepresented in others.
Moreover, the uneven distribution of specific groups of students across schools limits their
exposure to other groups within the school context. While early studies on school segregation —
such as the aforementioned Coleman Report (Coleman et al. 1966) — focused mainly on school
segregation based on students’ racial or ethnic background, studies increasingly examine school
segregation by socioeconomic background (e.g. Rumberger and Palardy 2005, Sciffer et al. 2022)
or migration status (e.g. Cebolla-Boado and Garrido Medina 2011, Rjosk et al. 2017). While the
relevant characteristics that define school segregation may vary between education systems,
schools are regarded as segregated when they are predominantly composed of educationally
(dis)advantaged students (Allen and Vignoles 2007, Reardon and Owens 2014, Perry et al. 2022).

Causes of school segregation

The factors that give rise to school segregation are manifold and may be deeply rooted in a
country’s history. To obtain a broad picture of the causes of school segregation, one may think
of school segregation as a corollary of three separate yet inherently interrelated domains
(Reardon and Owens 2014, Perry et al. 2022, see Figure 1).

Figure 1: Domains of school segregation

School

segregation
For example, For example, For example,
= population dynamics = school finances = attitudes
= degree and nature of social = school choice policies = values
inequality = school competition = preferences

= social policy = schools’ autonomy = interests
= residential segregation = schools’ admission policies = behaviours
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= tracking

The first domain comprises contextual and societal factors. Since school segregation refers to an
uneven distribution of students of specific groups across schools, this first domain defines along
which characteristics the student population is stratified from disadvantaged to privileged. In
addition to population dynamics, this includes the degree and nature of inequality based on
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socioeconomic status (SES), ethnicity, migration background, gender, and disability, as well as
policy efforts to reduce (or increase) these social inequalities. For instance, educational
disadvantages might unfold differently in countries with predominantly low-skilled immigrants
compared to countries with predominantly high-skilled immigrants (e.g. Dustmann et al. 2012,
Borgna and Contini 2014, Teltemann and Schunck 2016). In addition, the way members of
different societal groups are spatially distributed in a country has far-reaching implications for
school segregation. It is plausible that the degree of residential segregation translates into
school segregation, particularly when school attendance is determined by geographical
catchment areas (e.g. Bygren and Szulkin 2010, Fleischmann et al. 2012, Béhimark et al. 2016).

The second domain comprises the institutional features of education systems. A large body of
research has investigated the effects of institutional features and educational policy on school
segregation. The extent to which school segregation can unfold varies considerably depending
on how education systems are organised. Many of these institutional features relate to the
marketisation of the education system. Among other things, this includes funding, school choice
policies, the degree of competition between schools, schools’ autonomy, and schools’ admission
policies (e.g. Kristen 2008, Valenzuela et al. 2014, Monarrez et al. 2022). Furthermore, the
degree of educational stratification, as well as the extent and timing of educational tracking,
have been found to impact school segregation (e.g. Burger 2019, Sciffer et al. 2022, Strello et al.
2022).

Third, the psycho-social domain comprises the specific attitudes, preferences and values that
explain why particular groups of students — when given a choice — may systematically favour
entering one school over another. On the one hand, this relates to the social positioning of
students and their parents. Since education is a prime vehicle for social mobility, students from
different backgrounds invest differently in education and, thus, engage in school choice to a
different extent (e.g. Kosunen et al. 2020, Jheng et al. 2022). On the other hand, research has
identified behavioural biases and preferences related to students of specific backgrounds self-
selecting into specific schools. Among other things, this includes vocational interests, valuation
of education, and competitiveness (e.g. Burgess et al. 2015, Becker and Glauser 2018).

This heuristic and simplified depiction of the different causes of school segregation underlines
two significant issues: the interrelatedness of various factors and, in turn, the complexity
thereof. The extent of school segregation in a specific context cannot be reduced to a single
cause. Instead, it is likely that several potential causes of school segregation coexist and interact.
School segregation may have different origins due to the diversity of educational contexts and
societal structures. Consequently, analysing and interpreting research on school segregation
requires in-depth consideration of the conditions in a given context.

Mechanisms of school segregation

The research on school segregation points to several mechanisms through which a
disadvantaged classroom composition adversely affects students’ learning outcomes. Again, it
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is likely that these mechanisms are interrelated and simultaneously affect educational
outcomes.

The social interaction explanation emphasises the role of peer interactions that give rise to
adverse learning outcomes in schools with a disadvantaged student body. In segregated schools,
it is assumed that students influence each other’s motivation and learning outcomes so that
they become more alike — both positively and negatively. This is traced back to both the
processes of social contagion and specific norms being set in these schools. Based on these two
channels, the social interaction explanation states that students in disadvantaged schools
contribute to an adverse learning climate, which negatively affects their learning outcomes
(Erbring and Young 1979, Thrupp et al. 2002, Goldsmith 2011).

Another explanation identifies disparities in instructional quality as the mechanism that
contributes to lower learning outcomes in segregated schools. This explanation states that the
quality of instruction is lower in disadvantaged schools, thereby reducing learning outcomes.
While teachers are assumed to adapt their instructional quality to the average level of their
students (Rosenthal and Jacobson 1968, Beckerman and Good 1981, Harker and Tymms 2004),
there is evidence suggesting that teachers have unjustifiably low expectations of classrooms
composed of many disadvantaged students (Jussim et al. 1996, Agirdag et al. 2013).

An alternative explanation for the relationship between school segregation and students’
learning outcomes concerns school resources. The school resources explanation states that
various organisational and structural features of schools — such as teaching materials, classroom
equipment or the qualifications of teachers and principals — may affect a school’s learning
environment. Lacking sufficient and adequate resources contributes to a learning environment
that adversely affects students’ learning outcomes (e.g. Rumberger and Palardy 2005, Cebolla-
Boado and Garrido Medina 2011, Teltemann and Schunck 2016). Schools with a disadvantaged
student composition often lack sufficient resources to adequately cater to their students’ needs.
In addition, research repeatedly suggests that schools with an underprivileged student body fail
to recruit high-skilled and effective teaching personnel (e.g. Hanushek and Rivkin 2012, OECD
2018).

Previous research on the consequences of school segregation

Previous research consistently suggests that school segregation is related to adverse learning
outcomes for students in disadvantaged schools. A broad range of studies across different
education systems provides evidence that students’ achievement levels are lower in schools and
classrooms composed of many students from low-SES households. Some research suggests that
this association is more pronounced among low-SES students, whereas high-SES students have
more resources at hand to avoid the negative consequences of attending a school with a
socioeconomically disadvantaged composition (e.g. van Ewijk and Sleegers 2010, Rjosk et al.
2014, Belfi et al. 2016, Armor et al. 2018). The consequences of socioeconomic school
segregation are also apparent in terms of educational attainment. Several studies show that
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students in socioeconomically underprivileged schools are less likely to complete secondary
education successfully or enter tertiary education (e.g. Owens 2010, Palardy 2013, Gorard 2022).
While most studies focus on the consequences of school segregation in secondary education,
evidence on pre-primary education, primary education, and tertiary education remains scarce
and mixed.

In contrast, research concerning the implications of school segregation and compositional
effects by ethnic or migration background yields inconclusive results. Previous studies have
found negative associations between school segregation by ethnic or migration background and
educational achievement (e.g. Cebolla-Boado and Garrido Medina 2011, Rjosk et al. 2017). On
average, students in classrooms with a high proportion of ethnic minority or migrant classmates
reach lower achievement levels than those with fewer ethnic minority or migrant classmates.
However, findings from other studies challenge the relevance of ethnic or migrant background
composition effects. Some studies find that this negative association is reduced or even
disappears when prior achievement or socioeconomic composition is accounted for (e.g. Fekjaer
and Birkelund 2007, Fleischmann et al. 2012, Hardoy et al. 2018).

Overall, a broad range of research exists on school segregation and classroom composition by
social origin, (ethnic) minority status, or migration background. In addition, several studies focus
on school segregation by other characteristics, such as gender (e.g. Legewie and DiPrete 2012,
Fabes et al. 2015) and disability (e.g. Szumski et al. 2017, Scharenberg et al. 2019). So far, there
is limited evidence on the specific educational inequalities that emerge at the intersections of
different ascriptive characteristics in segregated schools.

A diverse strand of research aims to illuminate and disentangle the mechanisms that drive the
consequences of school segregation. Among other things, several studies focus on the nexus of
ability sorting, achievement composition, and school segregation. While there is broad
consensus that sorting students into different educational programmes according to their
abilities contributes to school segregation (e.g. Burger 2019, Sciffer et al. 2022, Strello et al.
2022), several scholars stress that the resulting achievement-based segregation may undermine
the consequences that are (often) attributed to the social composition of schools and
classrooms (e.g. Harker and Tymms 2004, Dicke et al. 2018, Becker et al. 2022). Furthermore, as
residential segregation is found to translate into school segregation, some studies try to isolate
the consequences of these dimensions for students’ learning outcomes. There are findings
within this line of research suggesting that both school and neighbourhood composition are
associated with students’ learning outcomes, over and above a range of individual determinants
of educational achievement (e.g. Brannstrom 2008, Kauppinen 2008, Goldsmith 2009, Owens
2010). Another line of research analyses factors that mediate the relationship between school
or classroom composition and learning outcomes. In this regard, the literature repeatedly
identifies the mediating role of perceptions held by teachers and school climate (e.g. Agirdag
2018, Granvik Saminathen et al. 2018, Holzberger and Schiepe-Tiska 2021, Dewulf et al. 2022).
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A plethora of empirical research conducted over recent decades stresses the manifold — and
frequently complex and ambiguous — ways in which school segregation and classroom
composition are associated with students’ learning outcomes. A separate body of literature also
provides evidence that school segregation is related to factors other than achievement and
attainment. For instance, some studies provide evidence of diverse implications of school and
classroom composition on students’ motivation and well-being (e.g. Hornstra et al. 2015, Rjosk
et al. 2017, Van den Broeck et al. 2020). Moreover, the literature identifies potential links
between adolescents’ health (behaviours) (e.g. DuPont-Reyes and Villatoro 2019) and juvenile
crime (e.g. Billings et al. 2014).

Methodological considerations

Despite the enduring tradition of research on the consequences of school segregation on
educational outcomes, this strand of research frequently faces methodological criticism. In this
respect, three points of criticism stand out: the measurement of school segregation, the
statistical approach to analysing the effects of school segregation, and the inherent threat of
endogeneity.

Against the background that school segregation is often the result of complex nonlinear
dynamics, exactly how to properly measure the extent to which a school is segregated is a
contentious issue. Several ways of measuring school segregation have been proposed in the
literature (for an overview, see: Allen and Vignoles 2007, Frankel and Volij 2011). These include
proportions of specific groups of students (e.g. the share of low-SES students), measures of
exposure between two or more groups (e.g. entropy measures such as the M index or H index),
and measures of the unevenness to which students are distributed across schools (e.g.
dissimilarity index or Gorard’s index). Although these measures are mostly highly correlated,
they do not convey the same meaning and may even lead to different results, which obstructs
the generalisability of findings. In addition, concerns have been raised about whether the
implications of school segregation resemble a linear relationship or whether the effects of
school segregation are driven by — potentially dynamic and context-specific — tipping points
(Schelling 1971, Spaiser et al. 2018).

The adequate way to analyse the consequences of school segregation statistically is another
ongoing controversy. The most common approach is to estimate the effects of school
segregation on educational outcomes in a multilevel regression framework since this — to some
degree — allows idiosyncratic differences between schools to be accounted for. In light of a
potential overestimation of these effects due to ecological fallacy (i.e. that residual differences
between schools are mistakenly interpreted as social processes), several scholars (e.g. Hanushek
et al. 2009, Reardon and Raudenbush 2009, Timmermans and Thomas 2015, Marks 2017) have
proposed so-called value-added models that account for students’ prior learning outcomes as
well. However, while these value-added models prove successful in debunking “phantom
effects” (Harker and Tymms 2004, p. 181) of school segregation, the consistency of these models
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is threatened by various methodological issues (e.g. measurement error, temporal variation),
which may induce bias when estimating the effects of school segregation.

Fundamental concerns have been raised regarding the underlying endogeneity of the effects of
school segregation on students’ learning outcomes. On the one hand, it is often difficult to
disentangle effects due to the self-selection of students into specific schools from effects that
stem from specific features of a school (i.e. its social composition). For instance, when high-
ability, high-SES students deliberately enter schools with few low-achieving, low-SES students,
it remains unclear whether the educational outcomes in said school are attributable to the social
composition or the specific educational prerequisites of its students. On the other hand, two
major methodological problems obstruct the identification of causal effects. First, students in a
given school are exposed to the same (potentially unobserved) school-level factors that can
affect their learning outcomes (e.g. school climate, teachers). If these factors cannot be
accounted for in statistical analyses, the estimates will likely be biased to an unknown extent.
Consequently, empirical research on school segregation poses high demands on the data.
Second, effects due to a school’s social composition suffer from the “reflection problem”
outlined by Manski (1993). Especially if processes of social interaction mainly drive the effects
of school segregation, it is impossible to distinguish the effect of the school environment on a
student’s learning outcomes from the effect of said student on the school environment —
because both are determined simultaneously.

Overall, methodological issues deriving from the measurement of school segregation, the
statistical approach, and the inherent threats of endogeneity limit the extent to which the
effects of school segregation can be interpreted in causal terms. Furthermore, given the
likelihood and unknown direction of bias, it remains unclear whether findings on the
consequences of school segregation warrant a policy response. Nonetheless, research on school
segregation fulfils the essential function of identifying school contexts that deserve special
attention when engineering and implementing policies and practices intended to mitigate
educational inequality.

Overview of studies in this report

The present report is designed to provide an in-depth view of the consequences of school
segregation on educational achievement and attainment in several European countries.
Following a call for papers among consortium members of the PIONEERED project, seven
empirical contributions provide novel insights into the consequences of school segregation.
Based on the MILC methodology and drawing on country-specific data sets, these studies shed
light on specific aspects of school segregation and how these relate to students’ learning
outcomes.

The first contribution, authored by Benz, Seiler, and Erzinger (Chapter 2), examines how
socioeconomic school segregation relates to students’ competence development across
different educational stages in Germany. The results suggest that attending a school with many
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socioeconomically disadvantaged students is associated with lower competence gains in
mathematics in the early phases of primary and lower secondary education. During kindergarten
and in later phases of secondary education, the extent of socioeconomic school segregation
does not contribute to competence development when other factors are accounted for.

The study conducted by Torabian, Hadjar, Ottenbacher, Kroezen, de Moll, Alieva, Pit-ten Cate,
and Fischbach (Chapter 3) investigates the persisting impact of school composition in primary
education on educational outcomes in secondary education in Luxembourg. The analyses reveal
that students who attended a school with a disadvantaged student composition in third grade
show lower achievement scores in mathematics and reading in ninth grade. Moreover, the study
finds that children attending primary schools with a higher concentration of socioeconomically
disadvantaged students are less likely to be directed to the most prestigious track in secondary
education.

Hermann and Kisfalusi (Chapter 4) provide novel evidence on the implications of school
segregation in Hungary, drawing on linked administrative panel data. There is considerable
school segregation by social status in Hungary, which relates to students’ learning outcomes.
Not only do students in socioeconomically disadvantaged schools perform lower in reading, but
these students are also less likely to complete secondary school and obtain a secondary school
leaving certificate.

In a comparative study between Germany and Switzerland, Glauser, Busse, and Scharenberg
(Chapter 5) examine the consequences of ethnic and social segregation on attainment at the
upper secondary level. In both countries, the social structure of students in lower secondary
education varies considerably between educational tracks. While attainment at the upper
secondary level is largely pre-empted by initial track placement, segregation contributes to
attainment only to a limited extent. Instead, the study reveals that students’ social background
is @ more relevant factor for attainment.

The analyses by Smyth and Darmody (Chapter 6) focus on the interplay between school and
neighbourhood social mix and how this relates to upper secondary performance in Ireland.
Active school choice in the Irish education system allows for disentangling the effects of schools
and place of residence on educational outcomes. The results suggest that both schools and
neighbourhoods matter for educational performance, with schools having a more substantial
effect. The findings imply that policies and practices aiming to reduce educational inequalities
should not be limited to learning processes happening in formal education.

Next, the contribution authored by Dunajeva, Kroezen, and Skubiejité (Chapter 7) studies a
peculiarity of the Lithuanian education system, namely the coexistence of Lithuanian-speaking
schools and separated schools for linguistic and cultural minority groups. Contrasting the
learning outcomes in Lithuanian-speaking and Russian-speaking minority schools, the study
reveals novel insights. Children who attend Russian-speaking schools achieve higher in math and
science than their counterparts in Lithuanian-speaking schools. These differences are primarily
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driven by the urbanity of many Russian-speaking schools and the beneficial resource and staff
allocation in these urban environments.

The literature review by Kleemola, Hyytinen, Tuononen, and Toom (Chapter 8) complements the
deliverable by providing an in-depth overview of the many facets of school segregation in
Finland. Despite the Finnish education system being renowned for equity, research identifies
various aspects that are fostering segregation.

General conclusions and considerations

Substantial overall association between school segregation and educational outcomes

All studies presented in this report provide evidence for substantial yet varying amounts of
school segregation. At the same time, they show a significant overall association between school
segregation and educational outcomes. Generally speaking, students in schools with more
disadvantaged students do worse than in other schools. From a policy perspective, this means
that schools where disadvantaged students cluster should receive special attention in terms of
the distribution of resources. At the same time, there is also a large amount of variation left
between schools with similarly disadvantaged compositions. This variation shows that some
schools can deal better with the challenges posed by a disadvantaged composition. The first
message from this finding is that practices matter: how teachers and schools teach and operate
and how they treat students is relevant. While the empirical studies collected in this report do
not investigate potential pioneering practices in this respect, prior research (e.g., Agirdag et al.
2012, Van den Broeck et al. 2020, Dewulf et al. 2022) points to promising ways teachers and
school administrators can counteract the disadvantages students face in segregated schools.
The second message based on this variation is that identifying schools doing well against the
odds could be a promising strategy for learning more about pioneering practices. This means
that we can learn from schools whose students have favourable outcomes despite their school
having a disadvantaged composition.

Tight link between educational stratification and school segregation

This report takes a country-specific approach to studying the consequences of school
segregation to better account for the peculiarities of national education systems. As other
reports from PIONEERED (2021b, 2022) have highlighted, tracking — or the degree of
stratification of the education system —is one of the key characteristics in this respect. Tracking
is closely linked to school segregation: tracking is intended to stream groups of similar academic
abilities into the various tracks. However, the allocation to a track is also highly dependent on a
student’s social background and other ascribed characteristics (Van de Werfhorst and Mijs 2010,
Hadjar and Gross 2016, PIONEERED 2021b), meaning that tracks are socially segregated. This
tight link between tracking and school composition is reflected in all the studies in this report
focused on countries with extensive tracking. For example, the results from Germany and
Switzerland explicitly highlight the distinct social composition of the tracks in both countries,
while the results from Luxembourg and Hungary suggest that social composition is related to
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later track placement that reinforces the segregation of these later tracks. To some extent,
similar patterns have even been found for Finland with its comprehensive educational system,
where institutional features such as emphasised classes foster both segregation and differences
in learning outcomes. Finally, both the Irish — with the specially supported DEIS schools on the
one side and the substantial number of fee-paying schools on the other side —and the Lithuanian
case with special minority schools focus on the segregation between types of schooling. In all
these cases, types of schooling (e.g. tracks, minority schools) coincide with both marked social
compositions and differential educational outcomes.

On the one hand, this coincidence makes it difficult to assess the consequences of the social
composition per se, as schools differ not only by social composition but also by curricula and
resources. On the other hand, such institutionalised forms of segregation often foster the fact
that socially disadvantaged students are grouped in schools with low educational prospects — a
social issue per se, and one that threatens the educational and social participation of
disadvantaged students and increases the risk of social divide.

Some evidence for school segregation as a driver of educational inequality

The literature reviewed in this introductory chapter and the results presented in the following
chapters suggest that segregation is likely a driver of educational inequality. Students enrolled
in a school with a high share of disadvantaged students tend to do worse than those attending
other, more privileged schools — even when the students’ socioeconomic characteristics and
other relevant aspects are considered. In contexts where this is the case, disadvantaged
students are confronted with even more challenges since the negative consequences of school
segregation add to their existing disadvantages.

However, it remains to be shown that school composition per se is the cause of this association.
Proving this causal relationship would require data that makes it possible to completely isolate
the effect of composition from other relevant factors, such as student characteristics, teaching
styles, school resources, parents’ involvement, and so forth. Currently, such data is rare.
Moreover, existing studies trying to isolate the effects of school composition find them to be
relatively modest.

From a policy point of view, this means that school enrolment policies should be designed to
limit the amount of school segregation. For example, free school choice policies in combination
with selective admission criteria should be avoided, as they can create a vicious circle driving
disadvantaged students out of good schools and increasing the burden on the remaining
schools. At the same time, the existing evidence does not provide ground for substantive and
large-scale interventions. Rather, smaller-scale, carefully designed, and randomly controlled
interventions are needed to provide new insights into the consequences of school segregation
and help mitigate educational inequalities.
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2 Effects of school segregation on educational
achievement along the educational trajectory in
Germany

Robin Benz?, Simon Seiler?, and Andrea B. Erzinger3

Highlights

e The socioeconomic composition in schools varies considerably in the German
education system.

e Across different phases along the educational trajectory, bivariate analyses reveal that
students in socioeconomically disadvantaged schools attain lower competences in
mathematics.

e The negative relationship between a school’s socioeconomic composition and
students’ competence development is reduced or even disappears when other factors
are accounted for.

e Gaps in learning outcomes can be attributed to socioeconomic school composition in
the early phases of primary and secondary education — but not thereafter.

e In these phases, extensive school segregation might contribute to educational
inequality unless alleviated by educational policy or practices.

Background

With whom children and adolescents go to school and how various characteristics of the student
body relate to students’ learning outcomes is an enduring area of research on education.
Questions regarding how the socioeconomic composition in schools and classrooms affects
learning were popularised by the Coleman Report (Coleman et al. 1966) and have received great
interest ever since. Yet the research on the effects of socioeconomic school segregation on
educational achievement remains inconclusive. Although the socioeconomic composition in
schools has repeatedly been shown to affect students’ academic performance (for an overview,
see: van Ewijk and Sleegers 2010, Holzberger et al. 2020), an increasing number of scholars
doubt the validity of these findings amid methodological concerns (e.g., Reardon and
Raudenbush 2009, Timmermans and Thomas 2015, Marks 2017).

Despite this strand of literature’s long-standing tradition and the vast amount of research
conducted, the theoretical attempts to explain how the social composition within schools affects

L University of Bern, Interfaculty Centre for Educational Research, robin.benz@unibe.ch
2 University of Bern, Interfaculty Centre for Educational Research, simon.seiler@unibe.ch
3 University of Bern, Interfaculty Centre for Educational Research, andrea.erzinger@unibe.ch
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students’ learning are still contentious non-trivial. In the literature, two mechanisms are
frequently put forward: instructional quality and peer interaction. The instructional quality
argument states that the overall learning conditions in socioeconomically disadvantaged schools
are inferior to schools with predominantly privileged student intake. Based on their perceptions
of students’ abilities and learning needs, teachers adapt instruction levels to the student body's
demands (Rosenthal and Jacobson 1968, Beckerman and Good 1981, Harker and Tymms 2004).
However, as teachers may have unjustifiably low expectations of socioeconomically
disadvantaged classrooms, this adds to an overall lower instructional quality (e.g. Jussim et al.
1996, van den Bergh et al. 2010, Agirdag et al. 2013). The peer interaction argument states that
through norms and processes of social contagion, students influence each other’s achievement
and motivation — both positively and negatively — leading them to become more alike (Erbring
and Young 1979, Thrupp et al. 2002, Goldsmith 2011). Particularly in socioeconomically
disadvantaged schools, this may give rise to an adverse learning climate (Martin and Dowson
2009, Agirdag et al. 2012).

Over recent years, educational research employing a life-course perspective (Elder 1995, Mayer
2009, Bernardi et al. 2019) has emphasised the role of temporality and the accumulation of
educational (dis)advantage. Related findings suggest that social inequalities in educational
outcomes emerge during early childhood and may consolidate throughout students’ educational
careers (e.g. von Hippel et al. 2018, Gil-Hernandez 2019, Skopek and Passaretta 2021). Against
this background, the question arises as to how socioeconomic school composition relates to
achievement inequality from a life-course perspective. If at all, does socioeconomic school
composition affect students’ learning consistently across different phases of the educational
trajectory, or is socioeconomic school composition more important during specific phases?

This research question is examined using longitudinal data from Germany (NEPS Network 2020,
2021a, 2021b). The German education system is an interesting case for studying the effects of
socioeconomic school composition. The German education report notes substantial
socioeconomic segregation between schools (Autor:innengruppe Bildungsberichterstattung
2018, 2022). During kindergarten and primary education, socioeconomic segregation between
educational institutions primarily reflects residential segregation (e.g. Parade and Heinzel 2020).
Segregation tends to be reinforced in regions with free school choice policies (e.g. Kristen 2008,
Makles et al. 2019). In secondary education, the particularly rigid and stratified tracking system*
contributes to the emergence of distinctly socially composed learning environments, with more
demanding tracks being composed of fewer socioeconomically disadvantaged students (e.g.
Baumert et al. 2006, Lenz et al. 2021).

Previous research approached the relationship between socioeconomic school segregation and
educational achievement in the German context differently. Most recent studies find that
students perform better in schools and classrooms with higher shares of socioeconomically
advantaged students (e.g. Rjosk et al. 2014, Dollmann and Rudolphi 2020, Seuring et al. 2021).

4 See KMK (2021), Eurydice (2022), and Figure Al in Appendix 5 for an overview of the German education system.
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While most studies focus on secondary education, only limited and inconclusive evidence exists
on (pre-)primary education (e.g. Kohl et al. 2019, Willard et al. 2019). Furthermore, some
research suggests that average achievement in schools and classes is substantially more
predictive of later educational achievement than socioeconomic composition (e.g. Scharenberg
2014, Becker et al. 2022). Particularly during secondary education, achievement segregation
between schools seems to confound the direct effects of socioeconomic composition (e.g. Esser
and Seuring 2020, Traini et al. 2021).

Results

The present analysis of the effects of socioeconomic school composition on educational
achievement draws on longitudinal data from the German National Educational Panel Study
(NEPS) (NEPS Network 2020, 2021a, 2021b). The data is split into six grade-specific subsamples
that make it possible to analyse the consequences of school segregation from kindergarten to
the end of upper secondary education (see Figure 1). Educational achievement is analysed for
each subsample using school composition, prior achievement, student, and school
characteristics measured one to three years earlier as predictors. To assess the predictors' role
in educational achievement, the predictors were measured one to three years prior to
educational achievement. Educational achievement is measured in terms of competence scores
in mathematics, whereas the percentage of students from low-SES households serves as the
measure of schools’ socioeconomic composition (see “Methodological notes” at the end of the
article).

Figure 1: Study design

Elementary Primary Lower secondary Upper secondary
i ey —
o e——m
Samples | ! E E E E I —— 5 E E E E
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Grade |[KG1 KG2| G1 G2 G3 G4 | G5 G6 G7 G8 G9 |G10 G111 G12
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Note: This figure depicts the six grade-specific subsamples based on data from the NEPS. For example, the arrow in
the bottom left indicates the subsample for analysing competences in mathematics in the second year of kindergarten
(KG2) using the socioeconomic composition and pupil characteristics measures in the first year of kindergarten (KG1)
as predictors. Students enter a track with different academic requirements, usually as of fifth grade (G5). See KMK
(2021), Eurydice (2022), and Figure A1 in Appendix Chapter 5 for more information on the German education system.

Description of school segregation and its bivariate association with educational achievement

Across different educational stages in Germany, the average share of low-SES students per
school ranges from 13.0% in ninth grade to 19.8% in kindergarten. There is, however,
considerable variation in schools’ socioeconomic composition, both within grade levels and
between regions of Germany. Across the entire sample of 21,200 observations, 43.3% attended
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schools with fewer than 10% low-SES students. In contrast, one in five observations attended
schools with a share of low-SES students above 30%. After primary education, which usually
ends after fourth grade, sorting students into different tracks according to their academic
abilities amplifies the extent of socioeconomic segregation between schools. In grade 7, for
instance, the average share of low-SES students amounts to 7.8% (SD: 6.3 Pp.) in schools with
the most demanding academic programme (Gymnasium) and to 43.2% (SD: 18.2 Pp.) in schools
with the least demanding academic programme (Hauptschule).

On a purely descriptive level, NEPS shows lower average mathematics achievement of pupils in
schools with higher shares of low-SES students. To illustrate this, Figure 2 depicts for each grade-
specific sample mean competence scores in mathematics in relation to the percentage of low-
SES students in schools.

Figure 2: Bivariate relationship between schools' mean competences in mathematics and socioeconomic composition
by grade

Competences in Mathematics by Socioeconomic Composition

Kindergarten 1 —> Kindergarten 2 Grade 1 —> Grade 4 Grade 4 -> Grade 7

1. N l l ) N | — ] N .
0 L—|"“ . o s l '—l—' 0 ]
| [ —
-14 o -14 © o | -1{ e .
° o °
-2 1 -24 -2 1
Grade 5 —> Grade 7 Grade 7 —> Grade 9 Grade 9 -> Grade 12

Competence Score in Mathematics

0-10 1020 20-30 > 30 0-10 1020 20-30 > 30 0-10 1020 20-30 > 30
Share of Low—SES Students (%)

Data: NEPS SC2, SC3, SC4
N = 21,200 students in 1,675 schools
Boxplot based on own calculations.

Note: This figure depicts boxplots of schools’” mean competence scores in mathematics by the share of low-SES
students measured one to three years prior, depending on the subsample. Each box comprises the middle 50 per cent
of schools’ (the interquartile range, IQR) mean competence scores by socioeconomic composition. The bold horizontal
line within each box indicates the mean competence score right in the middle of the distribution. The whiskers
extending from the box vertically indicate the lower and upper bounds of the distribution, with the dots expressing
outliers. Competence scores are scaled so that the average competence level within each subsample has a value of
zero. For example, the mean competence scores of the middle 50 per cent of kindergartens with fewer than ten per
cent of children from low-SES households lie above the average of all kindergartens.
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Across all grade-specific samples considered, the boxplots depicted in Figure 2 indicate a clear
negative relationship between the share of low-SES students in schools and competences in
mathematics. The majority of schools with fewer than ten per cent of low-SES students show
higher mean competence scores than the overall grade-specific mean. In contrast, the majority
of schools with a disadvantaged socioeconomic composition (> 30%) have a below-average
mean competence score. This bivariate depiction suggests a linear relationship with the two
categories of schools situated between these two extremes. Notably, the gap between schools
with a privileged student intake and those with a socioeconomically disadvantaged student
intake is particularly pronounced in the three lower panels showing the subsamples in secondary
education. While the boxplots show considerable differences between the groups of schools,
they also show a substantial variation within these groups. In other words, while the mean
competences in mathematics are lower in groups with higher shares of low-SES students than
in those with lower shares of low-SES students, the graph also shows that there are high
performing schools with high shares of low-SES students as well as low performing schools with
only very few disadvantaged students.

Estimated effects of school composition using linear mixed-effects regression models

Moreover, while the bivariate results show that higher shares of low-SES students are associated
with lower competence scores, this does not necessarily mean that these lower competences
are consequences of school segregation. The most apparent reason why the shown relationship
could be spurious is that high-SES students usually perform better (e.g. OECD 2018) and that
such high-SES students are more frequent in schools with low shares of low-SES students. In
other words, the above relationship could merely reflect the effect of a student’s own SES on
achievement. When analysing the consequences of school segregation, the starting conditions
of students in schools with high shares of low-SES students should be as similar as possible to
those students in schools with low percentages of low-SES students.

Given the multitude of factors simultaneously affecting students’ achievement in mathematics,
an approach is needed to isolate the effect of socioeconomic school composition from
confounding factors. To this end, linear mixed-effects regression models (e.g. Snijders and
Bosker 2012, Hox et al. 2017) are estimated controlling for a variety of factors — both at the
student and school level — frequently identified as determinants of school achievement. These
models (see Table Al in Appendix) allow more nuanced insights into how socioeconomic school
composition relates to mathematics achievement across different grade levels in the German
education system.

Focusing on student characteristics, the regression models unsurprisingly indicate that across all
considered grade levels, the level of achieved competences in mathematics is strongly
determined by initial competences. The higher students achieve at the first point of
measurement, the higher mathematical competences they attain later on. At the same time,
students’ sociodemographic characteristics influence mathematics competences beyond prior
achievement. In line with the pertinent literature, a student’s socioeconomic background plays
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a vital role in their mathematics achievement. Across all grade-specific subsamples considered
in this analysis and holding other predictors constant, results suggest that students from high-
SES families achieve higher mathematical competence than students from low-SES families. The
results further convincingly support the notion that female students perform lower in
mathematics than their male counterparts. In contrast, the results do not indicate that migration
status consistently adds to the effects of prior achievement along different educational stages
in Germany. Additional analyses (not shown here) reveal that there are no indications of specific
groups of students being affected differently by schools’ socioeconomic composition. Neither
do these models imply that distinct disadvantages arise at the intersections of different axes of
inequality.

Moreover, achievement-related characteristics of the school that students attend
independently add to the effects of individual factors. From fifth grade onwards, students in
schools with a high average competence level in mathematics achieve higher competence scores
later. This, however, is not the case in (pre-)primary education: schools’ average achievement
level is unrelated to students’ later achievement in kindergarten and fourth grade, whereas
schools” mathematics achievement level in first grade even dampens later competence scores
in mathematics.® In secondary education (starting from fifth grade in Germany), students are
sorted according to their abilities into educational tracks with differing cognitive demands. This
strongly affects the extent to which students can increase their competences in mathematics.
Even when controlling for prior achievement and the average competence level of a school, the
models suggest that students in the track with the highest ability requirements, Gymnasium, are
expected to achieve significantly higher competences compared to their peers in the less
demanding tracks of Realschule and Hauptschule, and — although to a lesser extent — also other
educational programmes such as comprehensive schools. In sum, there is consistent evidence
of sociodemographic characteristics and achievement-related factors contributing to the
development of competences in mathematics along different stages of the educational
trajectory in Germany. Having identified influential individual and school-level predictors, the
qguestion remains whether schools’ socioeconomic composition is related to mathematical
competences beyond these effects.

The analyses reveal distinct effects across different educational stages. While the share of low-
SES students in kindergartens is unrelated to later competences in mathematics, the
multivariate analyses show a significant negative effect for first graders. Conversely, schools’
socioeconomic composition is no longer predictive of fourth graders' later mathematics
achievement. As soon as students enter lower secondary education, in fifth grade, the

SA complete explanation of this variation is outside the scope of this article since the average competence level primarily acts as a
control variable. From a theoretical point of view, two adverse processes stand out. The first is the peer interaction argument, which
argues for a positive association between average competence level and individual achievement. By contrast, frame of reference
models such as the big-fish—little-pond effect (e.g. Marsh and Parker 1984, Marsh 1987) postulate the opposite. According to this
model, being in a less capable group might have a positive effect on a student’s academic self-concept. Therefore, a speculative
explanation for the found differences between educational stages could be that the frame of relevance is of higher importance in
(pre-)primary education than in secondary education, whereas processes of peer interaction might be more important in secondary
education.
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statistically significant negative relationship between the share of low-SES students in schools
and later mathematics achievement reappears. As secondary education progresses, in seventh
and ninth grade, regression results suggest that schools’ socioeconomic composition does not
significantly affect students’ learning trajectories in mathematics anymore. Thus, the share of
low-SES students in a given school appears to induce learning differentials at the beginning of
both primary and secondary education, but these differentials do not accumulate after that.

To illustrate these findings, Figure 3 depicts predicted later competences by the share of low-
SES students while adjusting for all other covariates. The results are contextualised by indicating
the deviations from the mean predicted competence score for each grade-specific subsample.

Figure 3: Adjusted predicted competences in mathematics by socioeconomic composition and grade

Competences in Mathematics by Socioeconomic Composition
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Dotted line indicates grand mean. Star indicates significant (p<0.05) difference from grand mean.
Linear predictions of mixed—effects models based on own calculations.

Note: The figure above presents predicted competence scores in mathematics along with 95% confidence intervals for
different shares of low-SES students in schools. The presented results are based on linear mixed-effects regression
models, which means they are adjusted for individual and school-level predictors. The competence scores are scaled
so that the average of predicted competences within each subsample has a value of zero. Thus, the depicted values
directly correspond to the values in Figure 2. For example, first-grade students in schools with fewer than ten per cent
low-SES students are predicted to achieve 0.1 points above average three years later, which represents a significant
difference from the mean of all first graders.

The two panels in Figure 3 showing the effects for first and fifth graders suggest that students in
schools with a disadvantaged socioeconomic composition (i.e. with 30 per cent or more low-SES
students) attain significantly lower competences in mathematics. The opposite is true for
students in schools with fewer than ten per cent low-SES students, who are predicted to attain
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higher competences. Concerning the other four subsamples, there is no statistical relationship
between a school’s share of low-SES students and later competences net of all other covariates.
Thus, for these subsamples, the clear negative relationship established in Figure 2 does not
prove robust when other determinants of students’ competence development are controlled
for. In other words, the analyses provide some evidence for consequences of school segregation
at the beginning of primary and secondary education. However, no evidence has been found for
a widening gap between schools with low and high shares of low-SES students over the further
course of these educational stages.

Conclusion

Despite ample research suggesting that schools’ socioeconomic composition is related to
student achievement, it remains underexplored during which phases of the educational
trajectory these effects occur. The present analysis aims to shed light on this temporal
dimension using longitudinal data from Germany. Focusing on competences in mathematics, the
results suggest that schools’ socioeconomic composition only adds to differences in students’
learning outcomes at the beginning of both primary and lower secondary education. During
these phases, students in socioeconomically disadvantaged schools experience reduced
competence gains in mathematics compared to students in socioeconomically advantaged
schools. However, results further suggest that these effects are relatively minor.

The findings underline the susceptibility to inequalities of the early phases following educational
transitions — be it from kindergarten to primary school or from primary to secondary school.
Students are challenged to adapt to a new learning environment during these phases. As the
analyses in this study suggest, the socioeconomic composition of these learning environments
may impede learning progress independently of other factors. Unless alleviated by policies or
educational practices that aim to compensate for the unequal starting conditions, extensive
school segregation might contribute to the emergence of educational inequalities. In the
German educational setting, in particular, where the time window for counterbalancing early
educational inequalities is limited and where initial track placement has the potential to
consolidate these inequalities, practitioners, policymakers, and researchers alike are called upon
to find ways to ensure equitable conditions for all students.

However, the present analysis cannot provide practical guidance on how the potentially
inequality-inducing effects of schools’ socioeconomic composition can be mitigated, as the data
neither allows for a causal interpretation nor informs about long-term implications. Instead, the
study provides insights into which educational phases compositional effects are likely to affect
students’ learning outcomes. In doing so, the present analysis helps to identify educational
phases where special attention is needed when designing policies or implementing practices.
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Methodological notes

This paper uses data from the National Educational Panel Study (NEPS; see Blossfeld and RoRbach
2019). The NEPS is carried out by the Leibniz Institute for Educational Trajectories (LIfBi, Germany)
in cooperation with a nationwide network. As of 2010, the NEPS collects panel data from different
age-specific starting cohorts with regular refreshment samples on educational processes and
competence development. The present study draws on data from Starting Cohort 2 (NEPS Network
2020) for kindergartners, and first and fourth graders, Starting Cohort 3 (NEPS Network 2021a) for
fifth and seventh graders, and Starting Cohort 4 (NEPS Network 2021b) for ninth graders.

In this study, competences in mathematics are measured by weighted maximum likelihood
estimates of scores in standardised competence tests (Pohl and Carstensen 2012, Fischer et al.
2016). While providing an internally consistent measure of achievement, these competence scores
are not interpretable in substantive terms. The socioeconomic school composition is operationalised
as the percentage of students in the first quintile of the composite SES measure, an index derived
from parental education, the highest parental ISEI-08 score, and the number of books at home. The
models for grade 5, grade 7, and grade 9 include a variable indicating the educational track. This
variable contrasts students in the higher track (Gymnasium), the intermediate track (Realschule),
the lower track (Hauptschule), and other schools, including comprehensive schools (Gesamtschule).
The regression models include fixed-effects for federal states to account for differences in
educational and population structures.

Analyses were conducted by estimating linear mixed-effects models (e.g. Snijders and Bosker 2012,
Hox et al. 2017) with students nested in schools. From grade 5 onwards, track-specific clusters are
differentiated within schools to disentangle tracking effects from school effects. The hierarchical
linear models are estimated using a value-added specification. That is, the models condition on
students’ prior achievement to isolate the effects of school composition (Reardon and Raudenbush
2009, Koedel et al. 2015, Timmermans and Thomas 2015, Marks 2017). Following the approach of
Snijders and Bosker (2012) and controlling for the most relevant factors the survey weights are
based on, the application of survey weights was renounced. Missing values that do not stem from
panel attrition or selective participation in the competence tests are treated via a list-wise deletion
approach.

While this study implements the latest methodological recommendations for the analysis of
compositional effects, the presented estimates are not exempt from bias and should, therefore, be
generalised only with reservations. One potential source of bias concerns the limited number of
students observed in each school and the accompanying possibility of measurement error in the
compositional measures. Using the school as the level of aggregation, it is further impossible to
capture — potentially detrimental — compositional processes that happen within the classrooms of a
school. As neither school composition nor the presumed mechanisms driving the effect of school
composition on achievement are determined exogenously, (unknown) bias due to endogeneity is
plausible. In addition, there is no way to account for potential bias that arises from the “reflection
problem” outlined by Manski (1993).
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Highlights

Luxembourg is a small country with the highest migrant population in Europe (47.35%)°
and stark socio-economic stratification (the top 10% share of wealth stagnates at
59.3%)%.

Educational inequalities, well-documented in previous studies, persist due to students’
socio-economic and migration heterogeneity and the country’s systemic early tracking
and multilingual education system.

This study depicts a strong correlation between school composition and math and
German reading comprehension, even after accounting for important individual
determinants.

It draws on the longitudinal dataset (2013-21) from Luxembourg School Monitoring
Programme EpStan (Epreuves Standardisées) including 3585 students from Grade 3
matched later to the same student cohort in Grade 9.

School composition is measured in Grade 3: a) as a percentage of student with low
socio-economic background and b) as a percentage of 1 generation migrant students.

Outcomes of the study reveal persisting impact of primary school composition —
particularly its socio-economic character — on achievement and track placement in
Grade 9 — controlling for student’s individual background and prior educational
achievement.
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Background

Educational inequality in Luxembourg has been a systematic recurring challenge. As early as
1968, the first large-scale psycho-social study in Luxembourg called MAGRIP! found that
educational paths of students were strongly affected by their social backgrounds. The same
trend has been detected in the recent two decades of international and national studies (Hadjar
& Backes, 2021; Hornung et al, 2021; Sonnleitner et al, 2021; ONQS, 2020; OECD, 2018; and
Fusco et al, 2013). Across these studies, educational inequalities are observed at the intersection
of individual characteristics of students- including their gender, social, linguistic, and migration
background- and the institutional features of the education system in Luxembourg, i.e., its
multilingualism and early tracking (see, Hadjar et al., 2018; Hauret, 2017; Martin et al., 2016;
and Klieme et al., 2010).

While several studies have depicted the relation between school tracking and students’
achievement (Klapproth et al, 2013 & Schaltz & Klapproth, 2014) research on school
composition- per se- and students’ achievement has been missing in Luxembourg. Elsewhere
though, studies have shown a high correlation between school composition and achievement,
e.g., in Germany (Riedel et al., 2010), Spain (Cebolla-Boado & Medina, 2011), in Belgium (Van
Houtte & Stevens, 2010), and in Australia (Perry & Mc Conney, 2012).

The current study builds on this strand of research on educational inequality and fills an existing
contextual knowledge gap on the relationship between school composition and students’ track
and achievement in math and reading in Luxembourg. To this end, it seeks to answer the
following research questions (RQs):

RQ1: To what extent primary schools’ socio-economic and migrant composition affect track
placement in secondary school in Luxembourg? This will help understanding the long-
term effect of schools’ composition in Grade 3 on the probability of students being
placed in a high (classic), middle (general), or low (preparatory) tracks'? in Grade 9.

7’

RQ2: To what extent schools’ characteristics measured in Grade 3 affect students
achievement in math and German reading comprehension in Grade 9? By controlling for
key variables, this allows a) understanding the long-term effects of schools’ composition
on students’ achievement in secondary school and b) examining the impact of school
composition on students’ performance prior to track placement.

11 See a summary in Appendix |
12 See Appendices Il & Ill for an overview of education system including VET in Luxembourg
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To answer these research questions, we have adapted an innovative approach as briefly
explained below:

- We examine the effect of primary school composition on several outcomes in secondary
school including math and German reading comprehension scores and track placement
of students (classical, general, or preparatory). This provides new evidence of the
importance of school composition on educational achievement in Luxembourg.

- Empirical evidence in this study focuses on the long-term effect of school composition
on students’ performance. We analyse the longitudinal data gathered as part of
Luxembourg School Monitoring Programme Epreuves Standardisées (EpStan; Ugen et
al., 2014) with school composition — measured in Grade 3 — being among key predictors
of students’ educational outcomes six years later when the same cohort are around age
15 and attending secondary school. Our results support — indirectly — the theoretical
underpinnings of an early accumulation of socio-economic disadvantage over [part of]
life-course.

- Our analyses account for key background information of individual students as well as
their prior academic achievement in Grade 3. As such, the reported effects of primary
school composition on achievement in math and German in Grade 9 are their net effects.

- Research traditionally focuses on the socio-economic composition of schools. In a
similar vein, we calculate such a measure by aggregating individual data on parents’
educational backgrounds at each level of students’ schooling. Given the substantial
share of migrant population, continuous arrival of newcomers from various parts of the
globe and the multilingual education system in Luxembourg, we added a second
measure of school composition and calculated the percentage of first-generation
students in each school in our sample.

In both empirical parts of our analyses, we draw on multilevel modelling where Grade 3 students
(N=3585) are nested schools (N=146). To analyse track placement, we use multilevel logistic
regression with random intercepts and compare the likelihood of placement in one of two given
tracks (e.g., classical vs. general; classical vs. preparatory; general vs. preparatory).'® For the
analysis of math and reading achievement, we use multilevel linear regression models with
random intercepts (see “Methodological notes”).

Results

Findings of this study affirm but also add valuable insights to both the existing body of research
on educational inequalities in Luxembourg and those studies conducted elsewhere on school
composition and students’ achievement. More specifically, our study reveals:

13 Multinomial regression models have been tested, as a part of robustness check and results are consistent with the
results of logistic regression.
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A. While our aim is primarily to explore the impact of school composition on students’
achievement, our results reconfirm persisting social stratification in Luxembourg —
inherent in its inequality-prone stratified education system and the conservative-
corporatist welfare state-regime — and their reproduction (Bourdieu, 1970; Bourdieu &
Passeron, 1977) in the public education system.*

B. As expected, our analyses are in line with other studies that report strong association
between the socio-economic background of students at primary level and their track
placement at a later stage of their secondary schooling. In effect, in the “classical vs.
general” model children with highly educated parents and better prior results in math
and German reading are significantly and consistently more likely to be enrolled in the
highest (classical) track. Factors that decrease those odds include, student’s gender
(male students are less likely to be placed in the highest track), migration background
(being either the 1 or 2nd generation student), and previously reported grade
repetition.

Somewhat similar results- to the above- are observed in the “classical vs. preparatory”
model®® while the “general vs. preparatory” results are different. In the latter, gender
and prior school achievement are the only characteristics that seem to affect students’
track placement. That is, male students are more likely to be directed to the lowest
(preparatory) track while students with better results in math and German reading have
higher chances to be in the middle (general) track. Students — male and female — with
grade repetitions are more likely to attend middle track, too. However, we remain
cautious in our interpretation as there exist different paths to preparatory track
including, for instance early transition to the lower track to avoid multiple grade
repetitions in primary school.

Overall, we conclude that track placement based on students’ individual characteristics
means that social stratification is continuously reproduced in the Luxembourgish
education system. In effect, 60% of students with migration backgrounds in Luxembourg
— compared to an average of 46% in other OECD countries — are enrolled in lower and
middle tracks including in the Technical and Vocational Education (VET), according to
the OECD report (2016).

Analysing school composition, we find statistically significant and robust effect of the
socio-economic school composition in Grade 3 in the “classical vs. general” track
placement model- but not in others. The share of 1°* generation immigrant children in
Grade 3 does not seem to have any effect in any of the three variants of track
placement.!®

14 However, these findings will not be substantially discussed in this contribution given the length limitations.

15 Given the small sample size of students in preparatory track (N=165), we are cautious with the interpretation of
results.

16 We check for a potential multicollinearity between two measures of school composition, and this does not seem
to be the case (r=0.297).
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C. Regarding math performance in Grade 9, our results reiterate international study
findings and reveal that male students outperform female students in math. Male
advantage remains constant after controlling for individual background and prior results
in Grade 3. First generation students and those who have repeated a grade in the past
tend to have lower results in math. As expected, the effect of track is substantial and
consistent across all models reflecting an anticipated direction: students in the classical
track outperform — by far — students in the two other tracks. School composition
analysis depicts some interesting results. One the one hand, and as anticipated, students
who attended Grade 3 in the more socio-economic disadvantaged schools tend to
perform worse in Grade 9- even after controlling for several key variables such as
gender, individual socio-economic background, migration background and language
spoken at home. On the other hand, students attending schools with a higher
percentage of 1% generation students in Grade 3 tend to have better math results by
Grade 9 and these results remain consistent across all tested models.

D. Results in German reading comprehension are equally interesting. In accordance with
other studies, female students outperform their male classmates in reading
comprehension. In contrast to math performance analysis, language spoken at home
has a substantial impact on reading outcome. This means, students speaking other
language than German or Luxembourgish — including French and Portuguese — perform
worse in their Grade 9 tests- controlling for performance in Grade 3. These findings as
well as the substantial differences between the three school tracks have previously been
reported in earlier studies as mentioned in the background section of this article.

With regards to school composition, the socio-economic school population intake in Grade 3 has
a statistically significant negative effect, while migration composition is not a significant factor.
This entails that the higher the percentage of low SES students, the lower the achievement level.

To summarise, this study shows that primary schools’ socio-economic composition is a
prominent predictor of educational achievement of students at later stages of their schooling
and acts independently from other forms of educational inequalities in Luxembourg, e.g.,
tracking. This is while student’s socio-economic, migratory, and linguistic backgrounds together
with prior academic results remain important factors predicting track placement and students’
achievement in general.

More precisely, and to answer the RQs of this study, we found that primary school children
attending schools with a higher concentration of socio-economic disadvantaged are less likely
to be directed to an academic (highest) track in secondary school — after controlling for their
background and performance (RQ1). The long-lasting impact of primary school composition on
outcomes during secondary education is an important evidence — both for further academic
research and for policy and practice design. The impact of primary school socio-economic
composition in Grade 3 on academic results in math and German reading comprehension in
Grade 9 is also consistently confirmed in Luxembourg context (RQ2) — see also the Figure 1
below.
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Figure 1: Predicted math and German reading scores in Grade 9 by school composition in Grade 3
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Note: The graph displays a linear prediction (fixed portion) of math and German reading scores at different levels of
the school percentage of low SES students, with their 95% confidence intervals. Math and German reading scores are
scaled to have a mean of 500 and standard deviation of 100.

The graph shows a higher percentage of socio-economically vulnerable students in primary
school will negatively affect students’ academic performance in secondary school and the effect
appears to be somewhat steeper for German reading results. Additionally, subject-specific
performance demonstrates that school composition — even after controlling for student’s
educational track — does have an impact. Early tracking that takes place in Luxembourg after
Grade 6 directly manifest its impact both, and especially, through academic curriculum and the
respective school compositions between the tracks. This entails that students from lower socio-
economic backgrounds are overrepresented in the lower and middle tracks (usually VET fields)
and those with higher socio-economic status in the academically oriented higher tracks.

There are two intriguing findings in our study that require further research. One is the long-
lasting impact of primary school composition on educational performance at secondary level
knowing that time interval between the two stages is approximately 6 years and that between
Grades 7-9 students follow different track-specific curriculum content. Another observation is
the positive effect of migrant school composition (1% generation) in primary school on students’
math competencies in Grade 9. While the exact mechanism requires future research, some
descriptive analysis with our own data revealed that 74% of the 1°* generation students in our
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cohort reported high level of interest in math (compared to 65% among the native students).
Such an avid interest in subject may hypothetically result from high educational aspirations of
the 1% generation — and in specific of their parents — as also reported elsewhere and known as
“immigrant optimism” paradox in education (Kao and Tienda 2012; Cebolla-Boado et al. 2021).
High aspirations of these students may very well have a positive spill over effect on fellow
schoolmates. Another hypothesis is that math — as a subject — is to a certain extent language-
neutral compared to German reading comprehension class — especially for non-German/
Luxembourgish speaking students. It may hence potentially generate more enthusiasm and
interest among students. These, we reckon, require further scrutiny.

Conclusion

Academic literature on schools’ socio-economic composition and segregation has long reported
their detrimental impact on students’ achievement while also repeatedly demonstrating
improved educational achievement when school segregation has diminished (Benito et al.2014;
Granvik Saminathen, et al., 2018). School segregation disrupts social cohesion of the society at
large (Molina, 2021) while also affecting — and negatively too — teachers’ perceptions, attitudes,
and pedagogies (Rosenthal & Jacobson, 1968; Timmermans et al., 2018; Doyle et al, 2022) as
well as students’ self-appraisal of their identity, learning, and future personal and professional
success and integration (Marsh, 1987; Crenshaw, 1991; Steele, 1997; Harter, 2003; Becker &
Neumann, 2016). In short, school segregation consistently bears negative effect on teaching,
learning, and assessment processes and requires ongoing academic and policy efforts to offset
its direct impacts and externalities. Our study, too, is a reaffirmation of the negative effect of
disadvantaged socio-economic composition of schools on students’ achievement

We drew on the longitudinal data from the Luxembourg school monitoring programme (EpStan).
This facilitated demonstrating the long-term impact of primary school composition (together
with the previous educational achievement and socio-economic background) on students’
achievement at later stages of their schooling in Grade 9. Indeed, a multilevel reproduction of
disadvantages in Luxembourg is observed as students’ individual characteristics (micro-level)
and the school composition (meso-level) perpetuate educational inequalities for the already
socially disadvantaged student population. However, we didn’t run subsamples and interaction
effects.

Realising the life course and multilevel nature of educational inequalities, national educational
policies (macro-level) in recent years have been formulated to reduce social and educational
inequalities. A particular noteworthy policy tool has been created in Luxembourg during the
2009 reform of primary education that had foreseen provision of extra-curricular support
lessons based on the socio-economic index, class size, and the needs of students at the primary
level located in municipalities with a higher proportion of socio-economically and linguistically
disadvantaged population. Political awareness of the fact that educational disadvantage start
accumulating from early stages in life of a child has led to several measures, such as childcare
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service voucher system for ECEC in 2009, introduction of Luxembourgish language in creches
since 2017, and free use of after-school care services since 2022, free books, and vouchers to
buy school material. These are all witness to a holistic life course approach to policy formulation
in Luxembourg while many challenges persist.

Finally, outcomes of this study reiterate the necessity of adapting inclusive, equitable, high
quality, and sustainable approaches to provision and delivery of education and creating
“enabling learning environments” for all students regardless of their gender, socio-economic,
migration, and linguistic backgrounds. This study can serve as a reference to tailor evidence-
based policies and teaching pedagogies towards undoing the negative impact of school
composition on students’ achievement. That is halting the reproduction of social inequalities
through and by education hence realising sustainability and social cohesion as envisioned in the
overarching 2030 Luxembourg framework!’ of Luxembourg.

Methodological notes

e Sample: 3585 students — one cohort followed from 3 to 9*" grade,

e Data: the Luxembourg School Monitoring Programme (EpStan) collected between Nov 2013 and
November 2017-2021,

e Method: multilevel logistic and linear regression analysis including Model 1: random effects
estimation on the probability of placement in high (classical secondary education), middle
(general secondary education — guidance route) or lowest (general secondary education —
preparatory route) education tracks; and Model 2: multilevel random effects linear regression
analysis tracing educational achievement of Grade 9™ students controlling for previous
achievement, socio-demographic characteristics, tracking, and school composition,

e Aim: to investigate the effect of school composition (based on the percentage of students from
lower socio-economic and migration backgrounds) on a) track placement and b) math, German
reading outcomes.

7 https://www.tradeandinvest.lu/news/2030-agenda-sustainable-development/
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4 School segregation, student achievement, and
educational attainment in Hungary

Zoltan Hermann?, Dorottya Kisfalusi?

Highlights
e School segregation by social status is considerable in Hungary.

e Students attending segregated lower secondary schools have lower reading
competences.

e Students in segregated lower secondary schools are less likely to finish upper
secondary education.

e Part of these effects seem to be the result of selection bias.

Background

The analysis explores whether attending a segregated lower secondary school goes together
with lower academic achievement and lower educational attainment. We investigate the case
of Hungary, where school segregation based on social status and Roma ethnicity is among the
highest compared to other European countries at both the primary and secondary levels (Csapé
et al. 2008, Jenkins et al. 2008, FRA 2016, Holmlund and Ockert 2021). Administrative data show
that segregation has increased in the last decades (Kertesi and Kézdi 2012, Hajdu et al. 2021,
2022), and school segregation contributes to large between-school differences in student
performance. Moreover, the relationship between students’ socio-economic background and
performance is particularly strong in Hungary compared to other OECD countries (Schleicher
2019).

Primary and secondary education in Hungary consists of two main stages. General education
encompasses the primary and lower secondary levels (Grade 1-8); it is followed by upper
secondary education, where students can choose from three different tracks. The most
competitive academic track provides general secondary education and prepares students for
the secondary school final exam. Students who pass the final exam receive a secondary school
leaving certificate. Furthermore, the results of the exam are taken into account in the admission
process to higher education. Upper secondary vocational schools prepare students for the final
exam and provide vocational training as well. Vocational schools offer vocational training and

1 Institute of Economics, Centre for Economic and Regional Studies and Corvinus University Budapest,
hermann.zoltan@krtk.hu
2 Centre for Social Sciences and TARKI Social Research Institute, kisfalusi.dorottya@tk.hu
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general education with a limited scope, without direct access to tertiary education®. Admission
to the chosen secondary track depends on a competitive entrance exam and students’ academic
achievement in general school. Some secondary schools also provide eight- or six-year-long
academic tracks, starting in grades 5 and 7. These highly selective tracks attract the highest
achieving students from general schools (Schiltz et al. 2019). Since academic achievement and
social status are strongly related, high-status students are overrepresented in these tracks.

Hungarian general education is characterised by free school choice: parents can select a general
school outside the catchment area of their residence. Although general schools are required to
enrol all students living in their catchment area, they are free to enrol students from other
catchment areas, provided there are free places. Free school choice allows high-status parents
to avoid schools with a higher share of low-status or minority students, especially in larger cities
where commuting costs are lower (Kertesi and Kézdi 2013). Therefore, school choice is
significantly associated with social status: our data show that higher-status students are more
likely than lower-status students to attend a different school than the designated one.

In Hungary, policy debates usually focus on the segregation of Roma students. However, socio-
economic and ethnic school segregation is closely related. In our sample, the school-level
correlation between the share of students with disadvantaged socio-economic background and
the share of Roma minority students is 0.79. Although we concentrate on the analysis of
segregation based on social status, it is important to note that schools with a high share of low-
status students usually also enrol a high share of Roma minority students.

Results

For the analysis, we used linked administrative panel data that covers 50 per cent of the
Hungarian population. We carried out the analysis for three cohorts: 8th-grade students in the
academic year of 2007-2008 (Cohort 1), 2008-2009 (Cohort 2), and 2009-2010 (Cohort 3). The
sample comprised 118’535 students. The overall number of schools in the sample is 2'788.

Segregated schools are defined with respect to the share of students with disadvantaged socio-
economic background (9.5% of the student population). Socio-economically disadvantaged
status is defined by the law: it indicates whether families are entitled to regular child support
allowance. Families are entitled to child support allowance if at least two conditions hold from
the following ones: 1) low educational level of the caretakers; 2) low employment situation of
the caretakers; 3) inadequate living conditions. The number of students classified in this
category is available in school statistics each year. Two categories of segregated schools are
defined: high-poverty schools and extreme-poverty schools, with 15-35% and 35+% share of
disadvantaged students, respectively. These categories are consistent with those used in the

3 Vocational school students have the possibility to take the final exam after two additional years in school.
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literature on Roma segregation (Havas and Liskd 2005). 69% of the schools belong to the non-
segregated category, 19% are high-poverty schools, and 12% are extreme-poverty schools.

Figure 1 shows the distribution of students over these categories. Overall, one-fifth of students
are studying in segregated schools. However, this share is much larger in the case of students
with low-educated mothers; almost one of every two students in this group is enrolled in a
segregated school.

Figure 1: Distribution of students over non-segregated, high-poverty, and extreme-poverty schools, by mother's
education, %
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Note: The overall distribution according to the mother’s highest education: 18.32% lower secondary, 30.15%
vocational, 32.57% upper secondary, 18.97% tertiary.

The effect of attending a segregated school on achievement and attainment was estimated using
a matching method (Imbens 2015, for details, see "Methodological notes"). For each segregated
school student, a control student was chosen from a non-segregated school, as closely
replicating the observed characteristics of the first student as possible. In the preferred
estimation, gender, disadvantaged status, and mother’s education are identical, the control
student is chosen from the same county, and the differences in other family background
characteristics are minimal.

The effect of segregation was estimated for five different outcome variables. Math score and
reading score are standardised achievement scores measured in the 8" grade (its mean is 0,
standard deviation is 1). Three outcome variables measure educational attainment and
progression; these are secondary school completion in any track, obtaining the secondary school
leaving certificate, and admission to higher education.
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The preferred estimation method revealed no statistically significant association between
attending a segregated school and math test scores and admission to higher education,
conditioning on a rich set of student characteristics. Regarding the other three outcomes,
students attending a segregated school have lower reading scores, a lower probability of
secondary school completion, and a lower probability of obtaining the secondary school leaving
certificate than similar students attending non-segregated schools.

Figures 2-4 show these associations as the difference between the observed mean in segregated
schools and the estimated mean for a comparable control group of students studying in non-
segregated schools. The outcome for the control group (with light blue in the figures) represents
the best estimate of how students in segregated schools would have performed if they had
attended non-segregated schools. As a reference, the figures also depict the overall mean of the
outcome variables in non-segregated schools.

Figure 2 shows that attending a high-poverty school incurs modest losses in reading
performance. High-poverty school students achieve 0.04 standard deviation lower reading
scores, whereas extreme-poverty school students achieve 0.17 standard deviation lower
reading scores than comparable control group students in non-segregated schools

Figures 3 and 4 show that attending a high-poverty school is associated with a lower probability
of secondary school completion and obtaining the secondary school leaving certificate,
respectively. Studying in an extreme-poverty school seems to harm students more. The
probability of both completing secondary education and obtaining the secondary school leaving
certificate is about 5 percentage points lower than in the control group. This is an economically
significant difference.

Figure 2: Means of reading scores in segregated schools, comparable control groups, and non-segregated schools

Reading score

K
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Figure 3: Estimated mean probabilities of secondary school completion in segregated schools, comparable control
groups, and non-segregated schools
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Figure 4: Estimated mean probabilities of obtaining the secondary school leaving certificate in segregated schools,
comparable control groups, and non-segregated schools
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Next, we assessed the results by subgroups. With regard to gender, differences between
students in non-segregated and segregated schools are more pronounced among boys than
girls. That is, the estimated negative effects are larger for boys than for girls. With regard to the
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type of settlement, the differences are larger in the case of towns than in the case of villages.
However, the higher estimates in the case of towns might arise due to the potentially higher
selection bias in towns compared to villages. Since more schools are available within a short
distance, the costs of commuting to a higher-quality school are lower (Kertesi and Kézdi 2013).
Therefore, in towns, students and families with higher academic motivations and aspirations can
more easily select another school than the designated one. On the other hand, due to the
patterns of residential segregation, the majority of segregated schools are located in villages
where commuting costs are higher?.

Economic studies usually find that educational policies and school practices influence math
achievement more than reading competence (Fryer 2014). Reading competence depends more
on students’ family background. Therefore, the larger estimates for reading than math scores
suggest that the estimated differences between students of segregated schools and comparable
control groups are larger than the true causal effect of attending a segregated school. Even if
segregated school students and control group students are almost identical in terms of
observable individual and family background characteristics, different unobserved
characteristics in the former group are likely to generate less favourable education outcomes.
Thus, our estimates for the effect of attending a segregated school are likely to be upwardly
biased.

Conclusion

In a country with a high level of school segregation, we have analysed whether students
attending segregated schools have lower educational achievement and disadvantages in
educational outcomes compared to students attending non-segregated schools. On the one
hand, we find that attending a segregated school is associated with lower reading scores, a lower
likelihood of completing secondary education, and a lower likelihood of obtaining the secondary
school leaving certificate. On the other hand, attending a segregated school is not significantly
associated with lower math scores or a lower likelihood to enrol in higher education.

Since school choice is influenced by student characteristics we cannot observe, measuring the
causal effect of attending a segregated school is challenging. Although we have taken into
account a rich set of observed student characteristics such as socio-economic background and
cultural resources, unobserved factors such as skills, pupils’ as well as parents’ aspirations, and
motivations influence both students’ school choices and educational outcomes. This implies that
the true causal effects are probably smaller than our estimates. Thus, we interpret the results
as an upper bound for the effect of attending a segregated school.

4 Altogether, two-thirds of the students in segregated schools live in villages. The share of segregated school students
in villages and towns are 36 and 12 percent, respectively.
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Methodological notes

Data: We used a unique panel of linked administrative data (Admin3) compiled in 2019 by the
Databank of the Centre for Economic and Regional Studies that contains anonymised individual-level
labour market, education, and health data for the 2003-2017 period and covers 50 per cent of the
Hungarian population in 2003 (Seb&k 2019). There are three cohorts in the dataset for which both
8th-grade academic achievement data and later educational outcomes are available (N=148 777).
We carry out the analysis for these three cohorts, that is, 8th-grade students in the academic year
of 2007-2008 (Cohort 1), 2008-2009 (Cohort 2), and 2009-2010 (Cohort 3). Students with missing
mathematics and reading test scores, students who have not filled out the background
questionnaire, students with special educational needs (SEN), students studying in schools with
more than 50% of SEN students, and students attending highly selective six- or eight-year-long
secondary schools were left out from the analysis. The final sample comprised 118 535 students.

Methods: The effect of attending a segregated school was estimated using a matching method
(Imbens 2015). First, we estimated propensity scores (Rosenbaum and Rubin 1983) that reflect the
probabilities of attending a high-poverty and an extreme-poverty school, using logistic regression.
Then, for each segregated school student, a control student was chosen from a non-segregated
school. We combined exact matching based on gender, disadvantaged status, mother’s education,
and county and nearest neighbour matching based on the estimated propensity scores. We assigned
one nearest neighbour, that is, a single control student to each segregated school student with
replacement (if multiple control students had identical covariate and propensity score values, each
of these cases was used with weighting). For every outcome, we calculated the average treatment
effect on the treated (ATT) that shows to what extent achievement and attainment would change
in the case of segregated school students if they were studying in non-segregated schools. As a
robustness check, we also estimated multilevel linear models with substantively similar results.

LI TOINIE [E[RAD

44



References
Csapd, B., Molnar, G., and Kinyd, L., 2008. Analysis of the Selectiveness of the Hungarian Educational System in
International Context.

FRA, 2016. EU-MIDIS II: Second European Union Minorities and Discrimination Survey. Luxembourg: European Union
Agency for Fundamental Rights.

Fryer, R.G., Jr., 2014. Injecting Charter School Best Practices into Traditional Public Schools: Evidence from Field
Experiments *. The Quarterly Journal of Economics, 129 (3), 1355—-1407.

Hajdu, T., Hermann, Z., Horn, D., H6nich, H., and Varga, J., 2022. A kézoktatds indikdtorrendszere 2021 [The indicator
system of the Hungarian public education 2021]. Budapest: KRTK KTI.

Hajdu, T., Kertesi, G., and Kézdi, G., 2021. Ethnic Segregation and Inter-Ethnic Relationships in Hungarian Schools. On
Education. Journal for Research and Debate, 4 (11).

Havas, G. and Liskd, I., 2005. Szegregdcio a roma tanuldk dltaldnos iskolai oktatdsdban [Segregation in the education
of Roma primary school students]. Budapest: FelsGoktatasi Kutatdintézet.

Holmlund, H. and Ockert, B., 2021. Patterns of school segregation in Europe. EENEE Analytical Report No.45.
Imbens, G.W., 2015. Matching Methods in Practice: Three Examples. Journal of Human Resources, 50 (2), 373-419.

Jenkins, S.P., Micklewright, J., and Schnepf, S.V., 2008. Social segregation in secondary schools: how does England
compare with other countries? Oxford Review of Education, 34 (1), 21-37.

Kertesi, G. and Kézdi, G., 2012. Ethnic Segregation Between Hungarian Schools: Long-run Trends and Geographic
Distribution. Hungarian Statistical Review, 90 (Special number 16.), 18-45.

Kertesi G. and Kézdi G., 2013. School segregation, school choice, and educational policies in 100 Hungarian towns.
Budapest: Roma Education Fund.

Rosenbaum, P.R. and Rubin, D.B., 1983. The central role of the propensity score in observational studies for causal
effects. Biometrika, 70 (1), 41-55.

Schiltz, F., Mazrekaj, D., Horn, D., and De Witte, K., 2019. Does it matter when your smartest peers leave your class?
Evidence from Hungary. Labour Economics, 59, 79-91.

Schleicher, A., 2019. PISA 2018: Insights and Interpretations. OECD Publishing. OECD Publishing.

Sebdk, A., 2019. The Panel of Linked Administrative Data of CERS Databank. Budapest: Institute of Economics, Centre
for Economic and Regional Studies.

PTIOINIE[E[RAAD 45



5 Consequences of ethnic and social segregation
on educational attainment at upper secondary
level in Germany and Switzerland

David Glauser?, Robin Busse?, and Katja Scharenberg?

Highlights

e In both countries, the social structure of students at lower secondary level differs
between tracks.

e Segregation is particularly prevalent regarding social origin and migration background.

e Attainment at upper secondary level depends on the attended school track in
compulsory school.

e The association between ethnic or social segregation and upper secondary attainment
is weak.

e Students’ individual social background is more relevant than ethnic or social
segregation at class level.

Background

The aim of this article is to examine whether and how ethnic segregation (i.e., the proportion of
migrant students in class) at lower secondary level is associated with inequalities in trajectories
to educational tracks at upper secondary level in Germany and German-speaking Switzerland,
respectively. The focus of this article is on inequalities regarding a direct transition to certifying
upper secondary tracks (vocational and academic tracks) as well as on the propensity to attend
an academic track instead of vocational education and training (VET) one year after leaving
compulsory education. The outcomes considered reflect disadvantages, which, on the one hand,
point to general difficulties in the transition to upper secondary education. On the other hand,
attending an academic track at upper secondary level and acquiring a higher education entrance
qualification is associated with favourable opportunities in the labour market and throughout
the life course (Korber and Oesch, 2019, Rézer and Bol, 2019).

Investigating effects of ethnic composition of the school learning environment in Germany (GER)
and German-speaking Switzerland (SUI) may foster the understanding of the extent to which
and how the ethnic class composition affects individuals’ educational attainment. First, the

1 University of Bern, david.glauser@edu.unibe.ch
2 Georg-August University of Géttingen, robin.busse@uni-goettingen.de
3 University of Education Freiburg, katja.scharenberg@ph-freiburg.de
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educational systems of both countries share important features, which reduce the possible bias
that might result from country-specific structures of the respective educational systems. In
Germany as well as in Switzerland, the educational systems are characterised by early tracking
in compulsory education®, and both countries have a highly differentiated VET system providing
adolescents with rather smooth transitions to skilled employment (Miiller and Shavit, 1998,
Blossfeld et al., 2016). Second, in both countries, there are pronounced disadvantages in
educational achievements and attainment for students with a migration background and those
from socially disadvantaged families (Borgna and Contini, 2014, Lagana et al., 2014, Veerman
and Dronkers, 2016, Rozer and van de Werfhorst, 2017, Sporlein and Schlueter, 2018, Kruse and
Kroneberg, 2019, Nauck, 2019, Becker and Klein, 2021, Lenz et al., 2021). Taken together, given
the similar features of the educational systems and the observed disadvantages of students with
migration background, a cross-country comparison will provide valuable insights into whether
school composition unfolds different effects on educational attainment in the two countries
considered.

Previous research mainly focused on how individual characteristics are associated with the
outcomes of interest, while the importance of the context, i.e., the school learning environment,
here in particular ethnic segregation at the class level, is often disregarded. However, classrooms
are important psychosocial environments for adolescents (Dar and Resh, 1986, Rathmann et al.,
2020). Existing research focused largely on the influence of the ethnic classroom composition
on educational achievement, while there are only a few studies on the relationship between
class composition and educational attainment at different educational levels. The few existing
studies on educational attainment so far yield contradictory results (for an overview: Fekjaer
and Birkelund, 2007). Thus, the results of our study might contribute to the debate on whether
policies to improve educational opportunities should be explicitly tailored to specific migrant
groups of students, or whether the disadvantages of migrants should be dealt with as a special
case of social inequality (Kalter et al., 2018).

Results

Social structure at lower secondary level

Descriptive findings show that there is a large social and ethnic selectivity regarding the school
track enrolment at lower secondary level.® In both countries, socially disadvantaged students
and those with a migration background are under-represented in cognitively more demanding

4 Germany and Switzerland can be classified as traditional tripartite educational systems, as students are separated
into three educational tracks in lower secondary education. In both countries, students attend a comprehensive
primary school usually until Grade 4 (Grade 6 in Switzerland). Afterwards, they are channeled into three different
educational tracks at lower secondary level. The tracks in lower secondary education are hierarchically ordered
according to learning requirements, curricula and attainable school-leaving certificates. See Appendix for a graphical
representation of the education systems.

> We differentiate between the following tracks at lower secondary level according to their cognitive demands. The
Gymnasium (GER) or pre-Gymnasium (SUI), the Realschule (GER) or school type with advanced requirements (SUI),
and the Hauptschule (GER) or school type with basic requirements (SUI). For better readability, the English terms are
used in the text.
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secondary school tracks and over-represented in tracks with the lowest cognitive demands.
Consequently, the social and migrant composition differs between secondary school tracks. The
highest proportion of students with a migration background (i.e., if at least one parent was born
abroad) is observed at the school track with basic requirements (Median GER: 39%, Median SUI:
62%; see left side in Figure 1).

Figure 1: Social structure at lower secondary level in Germany (NEPS) and Switzerland (DAB)
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This proportion is substantially lower at school tracks with advanced requirements (Median GER:
23%, Median SUI: 37%) as well as in the Gymnasium (Median GER: 20%; Median SUI: 37%). The
same applies to the proportion of students from socially less privileged families, i.e., if parents
belong to the lowest ISEI quartile (GER: < 31.72; SUI: < 30.78). This proportion is highest at the
school track with basic requirements (Median GER: 42%, Median SUI: 33%), while it is
remarkably lower at the school track with advanced requirements (Median GER: 26%, SUI: 22%)
and in the Gymnasium (GER: 10%; SUI: 13%; see right side in Figure 1). Moreover, compared to
the other tracks, the variation of migrant and low-SES students is considerably lower in the
Gymnasium. These descriptive findings are in line with previous research and point out to a
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substantial segregation related to migration background and social origin (SCCRE, 2018: 80,
Autorengruppe Bildungsberichterstattung, 2020: 115f.).

For further in-depth multivariate analyses, we distinguish different migration groups by
parents’ country of birth and examine differences in the attended school track at lower
secondary level compared to native students (see Figures A1l and A2 in the Appendix and
“Methodological notes”). Compared to their native peers, a higher propensity to attend a track
with basic requirements is observed in Germany for students whose parents were born in Turkey
(+18 percentage points [pp]) and in Switzerland for students with parents born in the Balkans,
Turkey, or Portugal (+27 pp). In addition, these students have a substantially lower propensity
to attend a school track with advanced requirements (GER: -3 pp; SUI: -22 pp) or a Gymnasium
(GER: -17 pp; SUI: -4 pp) compared to their native peers. Part of these disadvantages are related
to social origin (parental education and ISEI, see right side in Fig. A1 and A2). However, while for
Germany, a substantial part of the association between migration background and attended
school track is attributable to social background, this only holds for Switzerland regarding
students at the Gymnasium. When interpreting these multivariate results, it isimportant to note
that — with the given data sets — it is not possible to disentangle to what extent these
associations are related to prior achievement in primary school.

Trajectory to certifying tracks at upper secondary level

In our samples, the majority of the school-leavers commence a certifying upper secondary
education, namely VET or academic tracks, directly after compulsory education (GER: 84%; SUI:
84%). A delayed transition to upper secondary education does not necessarily have to be linked
to disadvantages in the subsequent educational career. For example, students may attend pre-
vocational training to improve their school leaving certificates before they commence a
certifying upper secondary education (e.g. VET).® However, if a direct transition to certifying
upper secondary tracks is related to ethnic or social segregation in class, a lower propensity to
directly enter a certifying track is obviously subject to educational inequalities. In the following,
we focus on students from school tracks with basic and advanced requirements since students
from the (pre-)Gymnasium usually directly pursue a certifying track at upper secondary level
(GER: 98%; SUI: 96%).

Due to the strong link between social origin and migration background on the one hand and the
attended school track in lower secondary education on the other hand, we analyse
compositional effects separately for students from school tracks with basic and advanced
requirements (see Figures A3 and A4 in the Appendix). At the individual level, the results
indicate no systematic disadvantages for specific ethnic groups (expect for Turkish students in
Germany). However, since students with a migration background and those from socially less
privileged families are overrepresented in the school track with basic requirements, they still
face the greatest disadvantages in the direct transition to certifying education. At the class level,

6 A delayed transition may occur due to different options (pre-vocational training, bridge year courses, internships,
etc.) students opt for before commencing a certifying upper secondary education.
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the results show that in both countries, class composition in lower secondary education only
matters for students at the school track with advanced requirements. In Germany, a higher
share of low-SES students in class is related to a significantly lower probability to enter certifying
upper secondary education. In contrast, no association between social class composition and
the likelihood of directly starting a certifying education is observed in Switzerland, while the
ethnic class composition (i.e., a higher share of migrant students) is associated with a lower
probability to directly start a certifying upper secondary education.

Propensity to attend an academic track vs VET at upper secondary level

Finally, the scope is on the propensity that students attend an academic track instead of VET at
upper secondary level. The following analyses focus only on students from school tracks with
advanced requirements. This sample restriction reflects the fact that students from the (pre-)
Gymnasium usually stay in academic tracks after compulsory education while students from
school tracks with basic requirements do only infrequently or are not permitted to start an
academic track at upper secondary level due to institutional regulations.’

Again, and for both countries, the most important individual level predictor is the school track
attended at lower secondary level. Overall, no significant disadvantages for specific ethnic
groups are observed. However, when controlling for social origin, the attended school track as
well as grades in language and maths, a higher probability to attend an academic track is
observed for students whose parents were born in Turkey, Poland or the FSU compared to their
native peers in Germany, while in Switzerland this holds for students with parents born in the
Balkans, Turkey, or Portugal. These findings are in line with previous research on positive ethnic
choice effects (Tjaden and Scharenberg, 2017). The results highlight that students from specific
ethnic groups, which face considerable educational disadvantages in compulsory education,
show a higher propensity to attend an academic track than natives.

Regarding compositional effects at the class level, we observe no association between the share
of migrant or low-SES students and the propensity to attend an academic track 15 months after
leaving compulsory school neither in Germany nor in Switzerland (see Figures A5 and A6 in the
Appendix).

Conclusion

Overall, the results point out to substantial ethnic and social segregation at lower secondary
level in Germany as well as in German-speaking Switzerland. This segregation is linked to well-
documented educational disadvantages for specific migration groups and the offspring from
economically less privileged families. Our findings underline that due to early tracking in the

7 24 percent of students from this track attend an academic track in Germany, while the share in Switzerland is 25
percent. About 5 percent of the students from the school track with basic requirements in Germany attend an
academic track, while in Switzerland the share is lower than 2 percent due to institutional restrictions. In contrast,
93% (73%) percent of students who attended the (Pre-)Gymnasium in compulsory education pursue this track at
upper secondary level in Germany (Switzerland).
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education systems of both countries, the attended school track at lower secondary level matters
with respect to directly starting a certifying upper secondary track (academic track or VET) and
also for attending an academic track approximately one year after completing compulsory
schooling. In sum, our findings contribute to the well-documented fact that students with
migration background are particularly disadvantaged in tracked education systems because they
are overrepresented in school tracks with low cognitive demands.

Our analyses, which we conducted separately by school tracks at lower secondary level, indicate
that there is only a weak association between ethnic or social segregation at class level and
disadvantages in educational attainment at upper secondary level. Moreover, we find no
evidence that students of specific ethnic groups show disadvantages regarding the outcomes
considered. Our contribution highlights for both countries that the attended school track at
lower-secondary level is more important regarding the subsequent educational attainment than
the ethnic and social composition at class level. However, and this trajectory cannot be covered
with the data used here, educational inequalities at the transition to lower secondary level after
primary school are highly relevant in both countries because they are closely related not only to
socio-spatial segregation but institutional regulations at community or state level (Bundesland,
Canton; see Seibert et al., 2009, Gresch et al., 2010), and have thus a decisive long-term
influence on achievement development, later educational opportunities and labour market
outcomes (Terrin and Triventi, 2022).
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Methodological notes

The analyses are based on data of the Starting Cohort 4 (Grade 9) of the National Education Panel
Study (NEPS) for Germany (NEPS Network, 2021)® and the DAB Panel Study ("Determinanten der
Ausbildungswahl und der Berufsbildungschancen", Becker et al., 2022) for Switzerland. The
stratified random samples include information on the transition from compulsory to upper
secondary education of the school leaver cohort from 2013 (in Germany 2012/2013). The analysis
sample is restricted to students of regular schools with complete information on the attended upper
secondary track directly and 15 months after leaving compulsory education. Missing information on
control variables was imputed using chained equations (White et al., 2011). The analyses are based
on 10 imputed data sets. Weights were used to account for longitudinal designs.

In order to describe the social structure of students at lower secondary level, multinomial logistic
regression models were applied. The analysis on the association of ethnic segregation and the
educational outcomes at upper secondary level are based on multilevel linear probability models
(Breen et al., 2018). Robustness checks show negligible differences between results if multinomial
logistic regression and average marginal effects are estimated.

The main dependent variables are operationalised as follows: a) whether students commence a
certifying upper secondary track directly after leaving compulsory school (= 1) or not (= 0); b)
whether students had attended an academic track (= 1) instead of a vocational education and
training (VET, = 0) 15 months after leaving compulsory school.

Ethnic segregation is measured in both data sets on the class level based on information provided
by the respondents. The proportion of migrants within class is calculated as relative share of
students whose parents [or at least one parent was] were born abroad. The proportion of low SES
students in class refers to students whose parents belong to the lowest ISEl quartile. Although the
proportions of these two measures at class level could vary within school, we do not expect a
systematic bias due to the random sampling of classes within schools.

The following controls were used in the analyses: gender, migrant background operationalised by
parents’ country of origin (GER: Germany, Turkey (TUR), other labour migrants (OLM), Poland (POL),
Former Soviet Union (FSU), Others; SUI: Switzerland, EU15/EFTA, Balkans/Turkey/Portugal
(BalTuPor), Others, Switzerland/mixed), social background operationalised by the highest socio-
economic status (ISEI) and the highest educational level (ISCED) of the parents. Additionally, the
school track (GER: basic requirements [Hauptschule], advanced requirements [Realschule],
Gymnasium; SUI: basic requirements, advanced requirements, pre-gymnasium) attended in
compulsory education (GER: Grade 9; SUI: Grade 8), as well as grade point averages in language and
maths, were included in the analysis. We use data from Grade 8 in the Swiss case since in several
cantons the pre-gymnasium is provided only from 9th grade onward.

A limitation of the analysis is the fact that measures of social origin (ISEl, ISCED) are based on
information provided by students, which might lead to an underestimation of socio-economic
disparities (Engzell and Jonsson, 2015).

8 This paper uses data from the National Educational Panel Study (NEPS; see Blossfeld and RoRbach, 2019). The NEPS
is carried out by the Leibniz Institute for Educational Trajectories (LIfBi, Germany) in cooperation with a nationwide
network.
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6 The impact of school social composition and
neighbourhood social mix on upper secondary
exam performance in Ireland

Emer Smyth' and Merike Darmody?

Highlights

e This paper looks at the effect of school and neighbourhood social mix on upper
secondary performance using Growing Up in Ireland data.

e Active choice of secondary school in Ireland means we can provide more precise
measures of school and neighbourhood effects.

e Both schools and neighbourhoods matter to educational performance, with schools
having a stronger effect.

e Policies to tackle educational inequality need to target families, schools and
communities to make a difference.

Background

Much of the literature to date have explored the causes and consequences of unequal
education, as it can be a driver of unequal outcomes between different groups in society and
affect social mobility across generations. Unequal outcomes have been associated with socio-
economic background, parental education, family structure, migrant status, gender, and having
a special educational need (Bukodi and Eibl, 2015; Filsi et al., 2016; Buchmann et al., 2008).
These multiple barriers to educational opportunities compound one another in shaping the
experiences and outcomes of children. These factors can also intersect with school and
neighbourhood effects.

There has been a good deal of debate about whether the social mix of the school and
neighbourhood make a difference to educational outcomes like exam performance. Some
researchers have argued that what really matters is the profile of young people in a particular
school (or neighbourhood) (Thrupp et al. 2002; Marks 2021). Others have maintained that
schools (and/or neighbourhoods) have an effect over and above the characteristics of
individuals they contain (Palardy et al. 2015; Sciffer et al. 2020). Resolving this issue is extremely
important for policymakers as it influences whether we should target supports at young people
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and their families and/or provide additional resources for schools (or neighbourhoods) with a
concentration of social disadvantage.

A further debate has taken place about whether schools or neighbourhoods matter more for
young people’s educational outcomes, in terms of both the level reached and the grades
attained within a particular level of education (Sykes and Musterd, 2011, in the Netherlands;
Brannstrom, 2008 in Sweden; Kauppinen, 2008, in Finland). It has often been difficult to unpack
the relative effect of these two settings as, in many European countries, young people attend
their local school. There is a long-standing debate on the positive and negative aspects of school
choice. School choice is a complex process, with decisions made based on parental perceptions
of the best ‘fit’ of the school for their child. The decision-making process is informed by
considering different alternatives as well as access to schools (Reay, 1996; Kristen, 2008).
Supporters of school choice highlight the right of parents to opt for a school of their choice on
the basis of a range of criteria, including the quality of schools, financial considerations, the
school’s philosophy/mission, and distance from home (OECD, 2017). Across OECD countries, just
over half (64%) of the parents surveyed report that they had a choice of at least one other school
available to them (OECD, 2017). However, the degree of choice varies markedly between
countries and across social groups. Critics, however, note that the availability of choice is likely
to lead to greater social and cultural segregation in the school system (OECD, 2017). Research
to date has shown that middle-class parents are in better position to exercise such choice, while
choice tends to be more constrained for other social groups (Burgess, et al, 2009).

This paper uses data from the Growing Up in Ireland (GUI) study? to examine whether the social
composition of schools and neighbourhoods influences upper secondary performance, over and
above individual social background factors. Ireland is an interesting case-study as there is very
active choice of secondary school on the part of families, resulting in variation between schools
in the social profile and prior ability levels of their students.* This means that adolescents in the
same neighbourhood often attend different secondary schools and a particular school may draw
on young people from several neighbourhoods, all with different profiles. Furthermore, in
Ireland, performance in the high-stakes upper secondary exam affects whether young people
go on to tertiary education and their access to employment, making it a key mechanism for the
reproduction of inequality.

Results

Upper secondary performance is measured in terms of ‘points’ which combine the grades young
people received across six subjects and the level (higher or ordinary) at which they studied a

3 Growing Up in Ireland is a Government-funded study which has followed two cohorts of children. This paper draws
on data from Cohort ’98, which first surveyed participants at age 9 and followed them up at 13, 17 and (in 2017/18)
20 years of age.

4 At primary level, children are more likely to attend their local school, but can choose between different types of
primary school depending on location.
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subject for their Leaving Certificate (see “Methodological notes”).> Drawing on the GUI data, the
analyses are based on a multidimensional approach to understanding educational inequality,
looking at social class, mother’s education, experience of financial strain (difficulty making ends
meet), migrant status, family structure, gender and disability/special educational need.

Using social class as an illustration, we see that there is a strong social gradient in exam grades,
with young people from a professional background receiving much higher ‘points’ than those
from semi/unskilled manual or non-employed households (Figure 1). A multivariate model
allows us to look at all of these different dimensions of social background simultaneously. We
find that social class, mother’s education, family structure and financial strain all influence exam
results, with the lowest grades found among those in manual or non-employed families, where
their mother has a lower secondary (or lower) qualification, where they experience financial
strain and where they are living in a lone-parent family (see Figure Al in Appendix). Mother’s
education has the largest effect among these family background characteristics. Unlike in many
other countries, being from a migrant family in Ireland does not make a significant difference to
exam grades once other aspects of family background are taken into account. Lower exam
grades are also found among young people with disabilities and, to some extent, among males.

Figure 2: Upper secondary grades by household social class
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The analyses adopt a multilevel approach, looking at how young people are clustered within
schools and neighbourhoods. Both the individual school attended and the area in which they
lived have significant influences on exam grades, but the effect of the school is stronger than
that of neighbourhood. We use involvement in a policy intervention, the Delivery of Equality of
Opportunity in Schools (DEIS) scheme, as a proxy for school social mix. This scheme targets
additional resources and supports towards schools with a concentration of socio-economically

> All subjects are examined at higher and ordinary level with foundation level only available in Maths and Irish. The
grading is based on 8-point scale within subject levels.
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disadvantaged students.® Grades are found to be much lower in schools with a concentration of
students from socio-economically disadvantaged backgrounds (DEIS schools) than among
schools with a more socially mixed profile (Figure 2). The highest grades are found among those
in fee-paying (private) schools which represent about 8% of secondary schools in Ireland.

Figure 2: Upper secondary grades by secondary school social mix
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Figure 2 shows the overall differences between schools but we know that these schools vary in
the profile of students attending them. When we take account of these background
characteristics, the differences by school social mix are not as large but they are still sizeable
(see Figure A2 in Appendix). Thus, the social profile of the school acts as a mechanism to produce
educational inequality.

Does the profile of the neighbourhood make a difference? We use two sets of measures:
objective measures of area-level deprivation from the Census of Population and parental reports
of how disorderly/unsafe they see the neighbourhood as (McNamara et al., 2021). We see a
clear difference in upper secondary performance between those living in the least
disadvantaged neighbourhoods and those living in the most disadvantaged settings (Figure 3).
We also see that grades are lower in areas described by parents as disorderly and relatively
unsafe (Figure 4).

Figures 3 and 4 do not take account of the profile of young people and families living in these
areas or the social mix of the school they attend. When we use allow for the fact that different
areas different in the socio-economic profile of families, we see that the size of the differences
between different types of areas reduces but it is still substantial (see Figure A3 in Appendix).
Thus, young people living in disadvantaged neighbourhoods do worse in their exams than those

6 Launched in 2005, the scheme takes an integrated approach to tackling educational disadvantage including reduced
class size, access to Home School Community Liaison Services (HSCL), School Meals Programme, School Completion
Programme, literacy/numeracy support, etc.
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living in other settings, even taking account of their own family background and the type of
school they attend. Young people living in urban areas also do worse in their exams than those
in rural areas.

Figure 3: Upper secondary exam grades by level of deprivation in the local area (Census-based scale, divided into
quartiles)
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Figure 3: Upper secondary exam grades by perceived neighbourhood disorder (parent reports, with the scale divided
into tertiles)
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Conclusion

Active choice of secondary school in Ireland makes it a useful case-study in examining whether
the social composition of schools and neighbourhoods influences educational outcomes. The
results presented here show the value of taking a multidimensional approach and a multilevel
perspective to understanding educational inequality. Different dimensions of social background
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matter, with mother’s education, social class, experience of financial strain and family structure
(lone- or two-parent) all making a difference to how young people do academically. The social
profile of the school attended also makes a difference, with young people attending schools with
a concentration of peers from socio-economically disadvantaged backgrounds receiving lower
grades than those in socially mixed or middle-class (fee-paying) schools. The profile of the
neighbourhood matters too, with young people living in more deprived or disorderly areas doing
worse academically. All of these layers coalesce to produce and reproduce inequality, with some
young people experiencing disadvantage through their family, school and local environment.

A contribution of the research is that it can provide precise measures, using an approach called
cross-classified multilevel modelling (see “Methodological notes”), of the influence of schools
and neighbourhoods. We find that both contexts matter but, perhaps not surprisingly, schools
have a stronger effect on educational performance than local areas.

The findings have important implications for policy to tackle educational inequality. At present,
schools serving disadvantaged populations in Ireland receive additional resources and supports.
The results suggest that these additional resources and supports are not sufficient to bridge the
gap in performance between schools with different profiles, highlighting the importance of even
more resources for these schools to counter educational inequality. However, individual social
background has a strong effect and not all disadvantaged students attend schools receiving
additional supports. This would suggest the need for tapered supports across all schools to
support students from disadvantaged backgrounds. Area-based interventions could also make
a difference by ensuring a better social mix in the placement of social housing and by addressing
anti-social behaviour in some communities.

While the findings relate to the Irish context, the issue of whether to target supports at families,
schools and/or communities is one that is faced by policymakers across Europe.
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Methodological notes

This paper draws on Cohort ‘98 of the Growing Up in Ireland (GUI) study. First surveyed at nine years
of age, this cohort of young people along with their parents were followed up at 13, 17/18 and 20
years of age. Analyses relate to the 4,500 young adults who reported their upper secondary grades
at wave four of the survey, conducted in 2017/18. The analyses exclude those who left school early
and the small group that took the (non-college-track) Leaving Certificate Applied programme and
were assessed using a different grading system. Weights are used to adjust for non-response and
attrition.

The outcome variable was upper secondary performance, measured using a ‘points’ system with
points awarded on the basis of the grade received and subject level taken. Family background is
measured using household social class, maternal education, financial strain, family structure and
migrant status. Analyses also take account of gender and disability/special educational needs.
School social mix is measured on the basis of participation in a scheme for schools serving socio-
economically disadvantaged populations and on whether the school is fee-paying (private) or not.
Neighbourhood social mix is based on a factor scale of the proportion in the electoral division (an
administrative area) with lower secondary qualifications, in rented accommodation and
unemployed. In addition, parent reports of local disorder/lack of safety are used to capture
subjective perceptions of the area.

Cross-classified multilevel models are used to take account of the clustering of young people in
schools and neighbourhoods. A series of nested models are presented, with the null model
identifying the extent to which grades vary by school and neighbourhood and the progressive
inclusion of: family background factors; school social composition; and neighbourhood social
composition.

A limitation of the paper is the reliance on proxy measures of school social mix. Larger samples
within schools would have facilitated the construction of aggregate measures of school composition.
Furthermore, neighbourhood is measured on the basis of electoral division which may not reflect
the boundaries of areas as perceived by young people and their families.
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7 Equal education and PISA scores: the case of
Russian-Medium Schools in Lithuania

Jekatyerina Dunajeva’, Taylor Kroezen?, and, Greta Skubiejaté3

Highlights

e There is no consensus on how minority language-medium schools in Lithuania
perform academically, with national assessment suggesting that they perform
worse than Lithuanian-medium schools, and international assessment showing
mixed results.

e In general, students who live in rural areas, do not speak the state language at
home (non-Lithuanian speakers), and come from low socio-economic status
backgrounds have lower levels of academic achievement.

e Children who study in Russian-medium schools have higher levels of academic
achievement in math and science than those who study in Lithuanian-medium
schools after controlling for student’s SES, language spoken at home and the
location of the school.

e Attending a Russian-medium school partially mitigates the negative impact of
speaking Russian at home possibly indicating that studying in the mother tongue
helps students perform better academically.

e Russian-medium schools are primarily situated in urban areas, benefiting from a
more efficient resource and staff allocation in those areas, and may have a stronger
focus on science (rather than humanities).

e Our research emphasised the importance of providing systematic assistance to
minority language students, especially in rural areas and in schools where the
language of instruction is other than their mother tongue, and pointed out the
challenges of academic performance assessment of minority language students.

Background

Although the Lithuanian education system strives to provide equal, inclusive and free access to
quality education for all, there are still many vulnerable children who are unable to equally
benefit from education, such as children with special educational needs and disabilities, at-risk
youth, children in institutional care, children from socio-economically disadvantaged families,
children living in rural areas, refugee and returnee children, and children from ethnic and
linguistic minority backgrounds (UNICEF 2021; LR Seimas 2022; Bankauskaite and Dunajeva

1 Public Policy and Management Institute, katya.dunajeva@ppmi.lt
2 Luxembourg Institute of Socio-Economic Research (LISER), Taylor.Kroezen@liser.lu
3 Public Policy and Management Institute, greta.skubiejute@ppmi.lt
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2022). This paper focusses on the latter group; considering that it is primarily language minority
children who study in minority language schools, we analyse the differences in academic
achievement between students of mainstream Lithuanian-language schools and their peers in
minority language schools.

After Lithuania re-gained its independence, linguistic and cultural minority groups had the right
to be educated—from ECEC until the end of secondary education—in non-Lithuanian medium
schools. There is a paucity of research on the quality of education in minority language schools
in Lithuania, yet some authors have found that the academic achievement of language minority
students is lower than that of their Lithuanian-speaking peers (e.g., Dambrauskas 2020). To this
date, there has been no systematic and comprehensive study on the reasons for this
underachievement. The two most numerous ethnic minority groups in Lithuania are the Poles
and Russians, constituting 6.6 per cent and 5.1 per cent respectively.® These groups may choose
one of the 27 Russian-medium or one of the 46 Polish-medium schools in the country (SVIS
2021). Our research focusses on Russian-medium schools (for reasons explained in
“Methodological notes”) and aims to:

1) confirm whether there are differences in academic performance among children
attending Lithuanian and Russian-medium schools, using PISA data;

2) suggest reasons that may explain any potential differences.

The education of minority language children has been a contentious topic in Lithuania for many
years. For instance, the requirement for ethnic and linguistic minority children to pass the same
Lithuanian language exams as Lithuanian children introduced in 2011 (then updated in 2020)
was immediately met with criticism from the representatives of these minority groups, claiming
this requirement was discriminatory (Tracevskis 2011; Radio Poland 2015; Ozdoba 2018;
Urbaityté 2011; AdomaviciGté 2020; Busygina & Onishchenko 2019; Lietuvos Respublikos
Svietimo, mokslo ir sporto ministerija 2011; 2020a; LR Seimas 2022). Currently, Lithuanian
classes are provided for Russian-speaking children from kindergarten stage.®> During education
in Lithuania, starting with ECEC and until secondary level, Lithuanian language classes are
provided for at least 5 hours a week (the same as in Lithuanian-medium schools), while subjects
such as citizenship studies, geography and history are taught in Lithuanian language during
secondary education (Lithuanian Education plan for 2021-2022, 2022-2023). Yet, many
observers have reported that the quality of Lithuanian language teaching and integration into
other subjects is insufficient, and hence minority language students are not always properly
prepared to take exams in Lithuanian on a par with Lithuanian-speaking students (Dambrauskas
2020; Stacevicius 2020; Dabasinskiené and KubiliGté 2021).

4 Lithuanian statistics portal, 2022. Accessible at: https://osp.stat.gov.It/statistiniu-rodikliu-analize#/

5> Note: Public ECEC in Lithuania is divided into two stages: 1) ikimokyklinis ugdymas from 1 to 5 year-olds, and 2)
priesmokyklinis ugdymas from 5 to 7 year-olds (in some exceptions for 5 to 6 year-olds, upon the request of parents
if the child is more academically advanced).
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Furthermore, the requirement for students in Russian-medium (and Polish-medium) schools to
pass the same matura exams (final exams at the end of secondary school) in the Lithuanian
language as children who study in mainstream Lithuanian-language schools further put non-
Lithuanian speaking students at a disadvantage. It should be noted however, that a transition
period of nine years (until 2020) has been agreed upon, when graduates from minority language
schools were evaluated less strictly in Lithuanian language exam (National Examination Centre
2017). Nevertheless, the final year exam (VBE) grades of students attending Russian-medium
schools are lower than the grades of their peers attending Polish and Lithuanian schools,
although their results have improved slightly (NSA 2022). Among other disadvantages, scholars
have pointed out overcrowded classrooms and big class sizes, resulting in high student-teacher
ratio, and inadequate resources, such as textbooks (relying on books in Lithuanian due to the
lack of Russian language ones), negatively impacting students’ academic achievement
(Zabulionis 2020). Other challenges include teachers’ and principals’ lack of experience with
working in a bilingual and multiethnic environment (Reingardé, Vasiliauskaité and Erentaité
2010; Saugéniené 2003; Sliavaité 2019), partly due to insufficient professional training, and lack
of access to non-formal education activities organized either by the school or private providers
(Nacionalinés mokykly vertinimo agentira 2019), which have been demonstrated to greatly
contribute to children’s academic success, especially among vulnerable groups (Simac and
Marcus 2019; Souto-Otero 2015). Indeed, children who study in Russian or Polish schools have
less opportunities for non-formal education, while those who study in Lithuanian schools have
more options (NSA 2022).

Studies show that intersectional disadvantages for children who belong to minority language
or ethnic minority groups are particularly pronounced if students attend rural schools, as the
quality of education is unequivocally lower in rural areas and there are less opportunities to
engage in non-formal education (UNICEF 2021). More specifically, schools in rural areas often
lack educational support specialists, psychologists, well-qualified teachers, access to technology,
laboratories, adjusted learning materials (i.e. adapted educational resources, such as special
teaching methodologies and tools according to children's needs), up-to-date books and learning
methodologies with contemporary teaching and learning approaches (UNICEF 2021).
Admittedly, the overwhelming majority (23 schools out of 27) of Russian-speaking schools are
situated in urban areas, with only 4 schools in rural areas (NSA 2022), which indicates that
although these schools are able to benefit from a pronounced performance advantage of urban
schools (OECD 2016, p.39), yet Russian-speaking children in rural areas must attend non-Russian
medium schools. Partly for this reason and partly due to the overall demand for placement in
Russian-medium schools exceeding the available number of schools, a growing number of
Russian-speakers tend to enrol in Lithuanian-speaking schools, and to a lesser extent in Polish-
speaking schools (Zabulionis, 2020). With an increasing number of Russian-speaking children
studying in non-Russian-language schools, these students may require additional support to
mitigate inequalities.
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In addition, studies have demonstrated that some minority students, such as the Russian-
speaking students face stigmatization and prejudice in society, and as a result have low self-
esteem that affects their education (Zaleskiené and Kvederaviciité 2017; Budginaité and
Masidlauskaité 2015; Skeryté-Kazlauskiené and Barkauskiené 2010). Admittedly, Russian-
speakers are a diverse group that consists of “minority groups such as Poles, Ukrainians and
Belorussians or people of mixed ethnic origin, [who] have often adapted Russian as their first
language” (Alijeva 2017, 486). Overall, minority students face multiple disadvantages in
education, particularly if their parents have low levels of educational attainment; they attend
rural schools and come from a low-economic status background (UNICEF 2021). Consequently,
Russian-speaking students are less likely to enrol in higher education institutions in Lithuania: in
2020, 60% of Lithuanian-speaking students enrolled in universities after secondary school,
compared to 50% of Polish and Russian students (Svietimo, mokslo ir sporto ministerija 2019).
Granted, the language of higher education is predominantly Lithuanian, with a growing number
of courses offered in English, and many Polish students, for instance, study in universities in
Poland.

Considering the various forms of disadvantage faced by Russian-speaking students, there have
been some attempts to compare the academic results of minority schools with those in
Lithuanian-speaking schools, with mixed results. As a contribution to this ongoing debate, in our
model, we compared the academic results of students in Russian-speaking schools with those
of students attending Lithuanian-speaking schools based on PISA 2018 results for reading, math
and science. It is further discussed in the “Methodological notes” section below.

Results

Based on a linear regression model that included earlier identified variables of importance, such
as language spoken at home, school location (rural or urban) and language of instruction, and
the socioeconomic status of the family, we found that overall students in Russian-speaking
schools outperform those attending Lithuanian-speaking schools in reading, math and science,
after controlling for the various above mentioned forms of disadvantage that minority students
face in the Lithuanian education system.

The national exams in Lithuania (the main achievement assessment (PUPP)® after grade 10, and
national matura exams (VBE),” taken after grade 12), reveal that the linguistic minority students
are at a disadvantage. In the national PUPP Lithuanian language and literature exams, taken in
Lithuanian by all students, minority language students received on average one grade lower
scores (on a 10-point scale) than their Lithuanian speaking peers (NSA 2022). Between 2018 and
2021 PUPP and VBE results of students from ethnic minority schools were slightly improving,
most of the improvement was among children attending Polish-medium schools (ibid.). These

6 Subjects tested: Lithuanian and Mathematics; students from ethnic minority schools can also take their native
language exam.

7 Subjects tested: Lithuanian (mandatory for all students) and one or two high school subjects (chosen by students,
one needed for high school graduation and two for enrolling in higher education).
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results indicate that in terms of national academic assessment, linguistic minority students or
multilinguals whose Lithuanian proficiency lags behind are at a disadvantage.

Regarding PISA reading tests, since 2015 students in Lithuania were able to choose the language
of the test: around 50% of Russian-speaking children selected the Russian language as their test
language and 41% selected the Lithuanian language, mainly because they were educated in
Lithuanian-speaking schools (Zabulionis 2020).8 Figure 1 below shows that although the majority
(95%) of students in Russian-speaking schools speak Russian at home, there are Russian-
speakers in Polish schools (24%), Lithuanian schools (3%), and multilingual schools (46%) as well.
Multilingual school refer to those where education takes place in various languages, usually a
combination of Lithuanian, Russian, and Polish. We found that in reading, students who took
the test in Russian or Polish had lower test scores compared to those who took the test in
Lithuanian. This was the case with science as well.

Figure 1: Language of students by school language-medium

Language of Students by School Language

Lithuanian School
Russian School 94.8

Polish School

Multilingual School

0 20 40 60 80 100

Percent of Students by School Language

Language Spoken at Home

Polish Lithuanian Russian Another Language

Indeed, research from over a decade ago already demonstrated that “there has been a marked
rise in the level of Russian-Lithuanian bilingualism amongst the Russian community, prompted
by an increasing desire to integrate in the overall population,” and hence the number of

8 Note: We do not consider mixed families in our analysis, the language spoken at home questions in PISA assessment
do not allow for such complex answers.
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bilinguals among Russian-speakers has sharply increased (Ramoniené and Extra 2011, 65).
Academic research has also confirmed that bi- and multilingualism have a significant effect on
children’s academic achievements, and recent research convincingly argued that bilingualism is
associated with several cognitive and academic benefits, such as stronger multitasking skills,
creativity, memory, and even reading skills (e.g., Marian and Shook 2012; Bialystok 2017;
Tunmer and Myhill 1984).

Despite these findings, in the context of Lithuanian education, minority students who participate
in schools with a language of instruction other than the language spoken at their home show
lower test scores in all PISA tests by 30-40 points on average (Zabulionis 2020). This is partly due
to the late introduction of the Lithuanian language (at the age of 7), inadequate support with
language acquisition, the lack of integration of Lithuanian-language subjects into the curriculum
of minority schools, and low level of pedagogical competencies among teachers (Zabulionis
2020; Mazolevskiené 2000; Mazolevskiené and Montvilaité 2007; UNICEF 2021). Minority
children attending Lithuanian-medium schools tend to need support in reading, as children who
read in languages other than their mother tongue are likely to face additional challenges in terms
of pronunciation and comprehension (Cigaité et al. 2014; BlaZiené 2015). Our analysis showed
that attending a Russian-medium school helps to mitigate some of the disadvantages faced by
Russian-speaking students in reading (see Figure 2). Further research is needed to identify the
factors that hinder the performance of bi- or multilingual children in the Lithuanian education
system.

We also examined achievement in math and science, analyzing the performance of students in
different language-medium schools. In particular, socio-economic status, language spoken at
home and location of the school had a significant effect on test results (see Figure 3), supporting
an earlier hypothesis that there is a negative correlation between math scores and children
whose parents do not have a university degree, study in rural areas and speak Russian at home.
As suggested above, Russian-speaking children who live in rural areas tend to study in
Lithuanian, Polish or multilingual schools, resulting in lower performance in math and science.
Interestingly, a model controlling for these variables revealed a positive and significant effect
on math assessment scores for children attending Russian-medium schools compared to
Lithuanian schools. The same observation was true for science scores as well. The Polish and
Multilingual schools both have insignificant effects on math performance.

To further understand the impact of Russian-medium schools it is important to highlight that
although attending a Russian-medium school has a positive impact on math achievement,
speaking Russian at home has a negative impact on math scores. Since the majority (94.8%) of
the population in Russian-medium schools are Russian speakers (see Figure 1), the Russian-
medium schools are compensating the disadvantage of speaking Russian. Thus, comparing the
average achievement in Lithuanian-medium schools to Russian-medium schools is not enough
to uncover the source or disadvantage and the true impact of attending a different language-
medium school.
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Figure 2: Linear regression results for factors influencing reading scores, using the Lithuanian sample of students in

PISA 2018 (N=6644)
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Figure 3: Linear regression results for factors influencing math and science scores, using the Lithuanian sample of

students in PISA 2018 (N=6644)
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The results of the national assessment data from the same year; based on PUPP scores in 2018,
show the average results of students from Russian-speaking schools were higher than those
from Polish and Lithuanian schools (5.3 for Russian schools, 5.2 for Polish, and 5 for Lithuanian
schools, on a 10-point scale). Further investigations would be required to understand the
sources of inequality that lead to the different average achievement in the schools. Recent
results for 2021 show that math scores improved for everyone, while in comparison, children
attending Lithuanian and Polish schools performed best (6.4 points), while those attending
Russian schools received lower scores (6 points) (NSA 2022). Admittedly, comparing national
and international test results may be problematic because 1) national tests are based on the
curriculum and reflect a number of factors, including curriculum coverage or the amount of time
spent on studying by students, while students cannot prepare for PISA tests in the same way; 2)
national exams are predominantly taken in Lithuanian language, while PISA allows for a choice
of language. These nuances should be further investigated in a more detailed study.

Overall, our results confirm earlier findings regarding inequalities in the Lithuanian educational
system, with the most underprivileged schools located in rural areas with predominantly low
SES families (UNICEF 2021). Indeed, Lithuanian demographic statistics show that the majority of
families who live in rural areas have a lower SES, have lower levels of education, and the quality
of education in rural areas is lower compared to that of urban areas (OSP 2022; SVIS 2022).
While all schools, regardless of the language of instruction, perform worse if located in rural
areas, Russian-speaking schools are mostly located in urban areas. Figure 4 shows that among
the schools included in our model based on PISA survey, 37% of Lithuanian schools, 31% of Polish
schools, 30% of multilingual schools, and 87% of Russian-speaking schools are located in cities
(defined as locations with at least 15 000 habitants), making Russian-medium schools
disproportionally benefiting from a more efficient resource and staff allocation in urban
environments, which partially accounts for the overachievement of students in these schools.
Indeed, studies demonstrate that compared to rural schools, urban schools are better equipped
in terms of IT, and laboratories, and have better qualified and younger teachers and learning
support specialists (Lietuvos Respublikos Vyriausybé 2021).

Considering that the majority of Russian-medium schools are located in cities, students are more
likely to come from higher socio-economic status groups with highly educated parents—factors
that influence academic achievement as well. Indeed, previous research shows that children of
parents who have higher levels of education tend to perform better in reading tests (Nalipay,
Cai and King 2019). In addition, urban schools in Lithuania have better equipment to support
science education; for example, 50% of Russian-speaking schools had scientific laboratories in
2018, compared to only 32.8% of Lithuanian schools and 22.5% of Polish schools, according to
the Education Ministry (Svietimo, sporto ir mokslo ministerija 2020). Yet, our models showed
that even when controlling for the urban-rural divide, children attending Russian-medium
schools still performed better, although a significant part of the variation was indeed
explained by the urban environment.
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Figure 4: Location of the school by school language-medium
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Itis also important to note that due to the limitations of the regression model, interaction effects
were only partially explored, and possibly the interaction between some of the above-described
variables may indeed explain the overperformance of Russian-speaking schools. More
sophisticated models should be explored to understand how the interaction between urban
location, school language, high socio-economic status and parents’ education may mitigate
educational inequalities associated with speaking a minority language at home.

Another explanation for our findings was suggested by the representative of the National
Agency for Education, Eglé Melniké, who was interviewed for this study. She highlighted, that
apart from the location, socio-economic status and education of parents, the culture and
traditions of education in Russian-medium schools also have to be taken into consideration. The
expert affirmed that Russian-medium schools have a long science and math teaching tradition,
which resulted in an emphasis on these subjects, as well as better training of teachers and
increased professional attention to these subjects. Accordingly, the prioritisation of
mathematical and scientific knowledge in schools may positively affect students’ attitudes and
consequently their performance. With no scientific research on the topic of Russian-speaking
schools’ education traditions and students’ attitudes, this explanation is hypothetical and
requires further systematic investigation.
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Conclusion

In summary, our inquiry has led us to several conclusions. First, our investigation highlighted the
ambiguities of assessing and comparing minority students’ performance in the Lithuanian school
system. While national results (based on PUPP and VBE) in general showed that Russian-
speaking schools perform worse than Lithuanian schools, and in some cases the Polish schools,
some international assessments showed that students attending Russian schools have similar
results to students from Lithuanian schools (based on 2019 TIMSS results (NSA 2022)), while
others suggested that Lithuanian schools are performing better than Russian- or Polish-speaking
schools (based on 2018 PISA results interpreted by Zabulionis (2022)). Our assessment of 2018
PISA data shows that after controlling for student and school background characteristics,
children attending Russian-speaking schools outperform their peers. With no consensus, further
research is needed into the assessment methodologies, considering the difficulties of comparing
schools with different languages of instruction in Lithuania, given the widely divergent
characteristics of these schools.

Second, our research indicated the importance of providing systematic assistance to language
minority students, especially when the language of instruction in schools is other than their
mother tongue, and when the schools is situated in a rural environment. Lithuanian researchers
have concluded that students who speak a different language at home tend to perform worse
in school where they have to use a different language, while international assessment has
confirmed that there is a pronounced difference in academic achievement between rural and
urban schools, with the former showing significant disadvantages.

Third, this study has pointed out the vulnerabilities that minority students face in the Lithuanian
education system, under certain conditions, especially in terms of access to education and
assessment of educational results. Earlier research has highlighted that differences in language
and culture indeed influence how minority students perform in school and on various
assessment tests. Further investigation is needed into how minority students in Lithuania are
evaluated academically and what forms of disadvantage the language of evaluation might entail.

Finally, an important caveat to minority education in Lithuania as Algirdas Zabulionis argues, is
that unlike most Western European countries, where language minorities are mainly children of
immigrants and consequently education policy must look for complex solutions to mitigate a
range of inequalities, in Lithuania, similarly to other Baltic countries, the share of newly arrived
immigrants is low and the majority of Russian-speakers are descendants of Soviet-era migrants;
consequently many of the language minorities are those who had lived in the country for
generations. As a result, the experience of other countries may not fit the Baltic context and
should be applied with caution (Zabulionis 2022).
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Methodological notes

The data and sample used in this study were derived from the 2018 PISA survey, our analysis is based
on the full sample of Lithuanian students (N=6644); we also conducted one expert interview on
August 29, 2022. In this research, we focus on Russian-speaking schools only, considering that PISA
regression findings for the Polish-speaking schools were not statistically significant. The method of
analysis was linear regression analysis with plausible values. The dependent variables included in
the models were standardized tests on math, science and reading with 10 plausible values for each.
The main predictor measuring separate education used in regression analysis was language of
instruction at school. The control variables included gender, parents’ education, language spoken at
home, location of school, and language of assessment. During the analysis, the variance-covariance
matrix (VCE) was calculated using balanced repeated replications (BRR), using provided weights in
PISA. Importantly, this study should be considered as exploratory, considering the limited model
used for analysis. Hence, rather than making causal inferences, the authors strove to describe a
potential correlation and point out areas where further inquiry is necessary to understand why
academic achievements differ between minority language schools and mainstream Lithuanian
language schools in the country.
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8 Areview on literature on school segregation
and its consequences in Finland

Kleemola, K., Hyytinen, H.2, Tuononen, T.3, and Toom, A.*

Highlights
e Schools’ socioeconomic segregation has consequences for students’ learning
outcomes.

e Choice of track in secondary education effect learning outcomes and transition to
higher education.

e School segregation is intertwined with the residential segregation in the Finnish
context.

e General upper secondary track and vocational track are segregated.

e Research-intensive universities and universities of applied sciences are segregated.

Background

Even though Finland has traditionally been emphasised educational equality and its educational
system with no dead-ends, recent studies have shown that there are some points in the
educational path that are causing segregation and differences in opportunities. The present
paper reviews seminal research from the last decade in order to show what those problematic
phases are and what kind of consequences they have in the Finnish context.

Results

Residential segregation and school segregation

As a base rule, Finnish comprehensive schools admit students from their catchment area
meaning that children from certain neighbourhoods go primarily to certain schools. In the
metropolitan area, socioeconomic differences between catchment areas have been increasing
during the latest decades (Bernelius 2015), and despite the efforts to level out the differences
between areas and schools, it seems that the residential segregation has an important role in
school segregation (Bernelius 2011) even if they are not always intertwined (Kauppinen 2008).
It has been found that some parents make choices on their place of residence based on school
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catchment areas for popular schools, reinforcing the residential segregation (Bernelius and
Vilkama 2019).

An additional factor in the segregation between school areas and even classes within schools is
the practice of emphasized classes that has become increasingly prevalent in urban areas
(Seppanen et al. 2012). Emphasized classes offer supplementary teaching within a public basic
education school in subjects such as music, physical education, mathematics, or a foreign
language. The emphasized classes are highly selective classes with high grade requirements and
specific application procedures, and pupils are applying to these classes regardless of where they
live (e.g., Kosunen et al. 2020). Research shows that pupils who have parents with higher
socioeconomic background are more likely to apply and be admitted to the emphasized classes
(Seppanen et al. 2012, Kosunen 2014, Kosunen et al. 2020), thus leading up to socioeconomically
segregated classes even within a school.

Against the tendency for socioeconomic segregation of schools, some parents in Finland
interestingly make a conscious decision about avoiding schools with high achieving ethos due to
their competitiveness (Ramos Lobato et al. 2018). Such developments could level off the
segregation development.

Several studies show that socioeconomic segregation has consequences in learning outcomes,
even though in international comparison, differences between schools are small
(Metsamuuronen & Nousiainen 2021). The schools with a composition of higher socioeconomic
background have higher grades and more positive attitudes towards education (Bernelius 2011).
Additionally, parents of pupils that attend these schools, are more satisfied with the school
(Tikkanen 2019). Furthermore, the emphasized classes that attract pupils from higher
socioeconomic background (E.g. Kosunen et al.,, 2020), have significantly higher grades
compared to other pupils even in same schools (Berisha & Seppanen 2017). However, whether
this is a consequence of highly selective admission practices or actual socioeconomic differences
is not clear.

School location has also consequences. In urban areas, differences in learning outcomes
between schools have grown significantly lately, while in rural areas there’s little change
(Metsamuuronen & Nousiainen 2021). However, PISA scores of boys are lower in small rural
schools compared with larger schools, and in Swedish-speaking schools this applies to all
genders (Harju-Luukkanen et al. 2015, Ahonen 2021). The division between rural and urban
origin is particularly important in educational attainment, in transition to higher education.
Studies show that urban adolescents are more likely to enter in research-intensive universities
than their rural peers (Nori 2011, Jokila et al. 2019). One reason to this may be the better supply
of preparatory courses in urban areas (Jokila et al. 2019).

Segregation between general and vocation track in the upper secondary school

The educational inequality in Finland is crystallized in the transition to the upper secondary
school (Kilpi-Jakonen et al. 2016, Harkénen & Sirnid 2020). It is the first point in educational path
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of a Finn where significant choices about different tracks are made, and until very recently
(2021), it marked the end of compulsory education where all expenses are covered. Studies
show that socioeconomic composition of students in the general track and the vocational track
are different: the general track has students with higher socioeconomic status than students in
the vocational track (Harkénen & Sirnié 2020). Furthermore, the choice between the tracks has
vital consequences to educational attainment, later opportunities and competence
development. The influence that the socioeconomic background has on the choice of track has
been increasing since late 1980’s with the cohorts that were born in early 1970’s (Harkonen &
Sirnié 2020). However, immigrant background does not predict the choice between the tracks
when socioeconomic background and academic achievement are controlled (Kilpi-Jakonen
2011, Kalalahti et al. 2017).

The major consequence in the segregation between the tracks is the educational attainment
and future prospects. Students who have completed the vocational track are less likely to enter
higher education (Haltia et al. 2022), and thus, their future socioeconomic status is lower
(Heiskala, Erola, & McMullin 2021). However, there is no difference in future unemployment
between students in each track (Heiskala, Erola, & McMullin 2021). Additionally, there are
differences in skills that are needed in future education and in working life. Students who have
completed the generic track have stronger generic skills and mathematical skills compared to
their peers in the vocational track (Metsamuuronen 2017, Nissinen et al. 2021). Despite all its
seeming advantages, it is interesting that students who have chosen the general track are more
likely to experience exhaustion than their peers in the vocational track (Salmela-Aro et al. 2008).
While cynicism and inadequacy seem to increase in the general track, the opposite happens in
the vocational track (Salmela-Aro et al. 2008).

Consequences of attending different tracks are intertwined with the contents of each track and
the socioeconomic composition of each track. In other words, it is difficult to confirm direct
consequences of socioeconomic segregation of each track. However, the segregation in the
choice of track is essential as it leads to very different future opportunities.

Segregation between research-intensive universities and universities of applied sciences

Higher education is stratified in all Nordic countries despite the ethos of educational equality
(Isopahkala-Bouret et al. 2018). Some of this originates from the decisive choices that were
made during the transition to the upper secondary level. However, in Finland, there is distinct
segregation between the two types of higher education institutions, namely research-intensive
universities, and universities of applied sciences. Studies show that students with higher
socioeconomic background prefer applying to research-intensive universities, and students with
lower socioeconomic background prefer applying to universities of applied sciences, regardless
of their academic achievement (Heiskala, Erola, & Kilpi-Jakonen 2021). It seems also that
students in respective types of institutions have different skillsets. Generic skills are weaker
among the students at universities of applied sciences compared with their peers in research-
intensive universities, although this difference can in part be explained by higher proportion of
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students who have completed the vocational track in the upper secondary school (Nissinen et
al. 2021).

Conclusion

Even though the Finnish educational system does not have dead-ends, the segregation still
seems to appear in the points where choices are offered. This occurs in transitions. The
transition to the lower secondary school offers an opportunity to apply for emphasized classes,
and the transitions to the upper secondary education and higher education force a choice
between tracks. The consequences of these choices can be far-reaching, and adolescents from
different socioeconomic background tend to make different choices.

The emphasized classes in the lower secondary education attract pupils with high socioeconomic
status, while pupils with lower socioeconomic status attend primarily the schools in their
catchment areas. Overall learning outcomes are stronger in the emphasized classes, making
them distinct within their schools but also nationally. The segregation by choice is especially
evident in the transition to upper secondary education with general and vocational tracks that
provide very different prospects and lead to differences in educational attainment and skills.
The decisive factor in segregation of tracks is socioeconomic background, especially parental
education to be more exact. The immigrant background seems to have little significance when
other factors are controlled for. Students completing vocational secondary education have
weaker skills and continue mostly on vocational track, namely the universities of applied
sciences, and students completing general upper secondary education and matriculation
examination have stronger skills and continue mostly on academic track, namely the research-
intensive universities, although it is possible in the Finnish system to change the tracks flexibly.
Overall, the socioeconomic background has a cumulative effect in educational attainment: the
higher the educational level is, the more prominent is the high socioeconomic background (Kilpi-
Jakonen 2011).

In addition to the segregation by choice, research shows that the regional segregation
differentiates schools. In urban areas, areas with higher socioeconomic composition have also
schools with higher socioeconomic composition and vice versa. The segregation has
consequences in learning outcomes: the schools with higher socioeconomic composition
outperforming other schools. In rural areas, differences between schools are not as prominent.
However, differences between urban and rural schools show in educational attainment.

Overall, it is noteworthy, that study of consequences of school segregation is never
straightforward. There are myriads of factors that influence on school choice, educational
outcomes and attainment, and causal inferences on the influence of socioeconomic composition
of a class, a school or a track are not possible. The reviewed studies gave some indications that
intersectional factors could add to school segregation and its consequences, but none of the
studies focused on this question. The reasons for this may be various: researchers have not yet
focused on this issue systematically, there may be challenges in data collection from minorities
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or vulnerable groups, or the effect is still very small. Future research should put more focus on
intersectionality and interplay of various single factors instead of only individual factors. More
complex research designs are needed in order to capture the consequences of educational

segregation.

Methodological notes

A literature search was conducted to identify peer-reviewed articles and relevant government
reports. Both English and Finnish articles were searched for. The search was limited to years 2011
to 2022, however, two older, relevant articles were included. Eminent researchers in the field in
Finland were identified, and their publications were examined. Publications that were relevant to
causes and consequences of school segregation were chosen for closer reading. A few additional
articles were identified in the reference lists of chosen articles. Altogether 37 articles or reports
were read by the research team, and 26 were included in the final analyses.
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Appendices

Appendix Chapter 2: “Effects of school segregation on

educational achievement along the educational trajectory in

Germany”

Table A1: Results of linear mixed-effects regression models

Predictors (measured at to) Kindergarten 1 -> Grade 1-> Grade 4 -> Grade 5 -> Grade 7 -> Grade 9 ->
Kindergarten 2 Grade 3 Grade 7 Grade 7 Grade 9 Grade 12
Low-SES Students: 10-20% -0.008 -0.080 0.107 -0.083 -0.025 0.000
(Ref. 0-10%) [-0.177,0.160] [-0.181,0.021] [-0.020,0.234] [-0.201,0.034] [-0.125,0.075) [-0.070,0.070]
Low-SES Students: 20-30% 0.007 -0.144" 0.046 -0.140 -0.021 0.060
(Ref. 0-10%) [-0.163,0.177] [-0.255,-0.034] [-0.096,0.188] [-0.301,0.020] [-0.155,0.113] [-0.056,0.176]
Low-SES Students: > 30% -0.082 -0.237"* 0.030 -0.204" -0.106 0.040
(Ref. 0-10%) [-0.265,0.101] [-0.359,-0.115] [-0.143,0.203] [-0.366,-0.043] [-0.245,0.033] [-0.080,0.159]
Prior Science Achievement 1.437"
[1.002,1.871]
Prior Vocabulary Achievement 0.491™"
[0.444,0.538]
Prior Math Achievement 0.534""* 0.646""" 0.547""" 0.4917"" 0.447"""
[0.508,0.561] [0.600,0.691] [0.515,0.578] [0.465,0.517) [0.424,0.470]
SES 0.178™"" 0.181""" 0.175"" 0.097""" 0.0827"" 0.059"""
[0.131,0.225] [0.152,0.210] [0.123,0.227] [0.065,0.128] [0.055,0.109] [0.035,0.082]
Migration Background 0.166" -0.013 0.130 -0.068 -0.061 -0.101*"
(Ref. No Migration Background) [0.039,0.293] [-0.101,0.076] [-0.040,0.300] [-0.152,0.015] [-0.133,0.011] [-0.166,-0.035]
Female -0.133** -0.042 -0.314" -0.154"" -0.074* -0.255™"
(Ref. Male) [-0.208,-0.057] [-0.093,0.008] [-0.402,-0.226] [-0.209,-0.099] [-0.121,-0.027] [-0.298,-0.212]
Readiness for Exertion 0.182""" 0.159"""
[0.135,0.229] [0.075,0.243]
Academic Self-Concept in Math 0.159"** 0.216™* 0.215"**
[0.126,0.192] [0.190,0.241] [0.190,0.240]
Mean (Vocabulary) -0.036
[-0.182,0.110]
SD (Vocabulary) -0.103
[-0.304,0.099]
Mean (Science) 0.361
[-2.937,3.659]
SD (Science) -0.829
[-2.626,0.968)
Mean (Math) -0.170™" 0.089 0.236™" 0.187""" 0.203™"
[-0.254,-0.087] [-0.050,0.227] [0.116,0.355] [0.093,0.280] [0.127,0.279]
SD (Math) -0.047" 0.022 -0.086 0.030 -0.072
[-0.082,-0.011] [-0.188,0.231] [-0.358,0.185] [-0.151,0.211] [-0.229,0.085]
Hauptschule -0.198 -0.260"" -0.065
(Ref. Gymnasium) [-0.423,0.028) [-0.455,-0.064] [-0.206,0.075]
Realschule -0.116 -0.293™" -0.077
(Ref. Gymnasium) [-0.262,0.030] [-0.415,-0.171] [-0.182,0.027]
Other -0.129 -0.157" 0.009
(Ref. Gymnasium) [-0.330,0.071] [-0.307,-0.008] [-0.114,0.133]
Federal State Fixed-Effects Yes Yes Yes Yes Yes Yes
Intercept -0.573 3.844™ 1.9917* 0.559"" 0.669™"" 0.281™
[-2.138,0.992] [3.628,4.060] [1.264,2.717] [0.259,0.860] [0.433,0.905) [0.108,0.455]
SD(Intercept) 0.278™" 0.248™" 0.182""" 0.191""" 0.188""" 0.117"""
[0.226,0.342] [0.212,0.289] [0.120,0.276) [0.153,0.239] [0.156,0.228] [0.089,0.153]
SD(Residuals) 0.865™"" 0.843"" 0.842"*" 0.762""" 0.729"** 0.7417""
[0.838,0.893] [0.825,0.861] [0.811,0.875] [0.744,0.781] [0.713,0.745] [0.726,0.755]
Number of Students 2143 4603 1564 3431 4182 5277
Number of Schools 235 356 329 198 263 294
AIC 5708.950 11868.040 4071.529 8138.430 9542.349 12065.905
BIC 5879.048 12048.205 4221.469 8322.648 9732.505 12269.610

Note: Non-standardised coefficients from linear mixed-effects regression models. 95% confidence intervals in brackets. * p < 0.05, ™ p < 0.01, ™" p < 0.001. Data: NEPS SC2, SC3,
SC4 (NEPS Network 2020, 2021a, 2021b), own calculations.
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Appendix Chapter 3: “The impact of school composition on
students achievement in Luxembourg: a longitudinal
perspective”

MAGRIP:

The acronym “MAGRIP” which has become the emblematic name of this study refers to “lost Gray Matter”
(Matiere grise perdue) and thereby translates the fundamental research question of the authors of the
time, namely to study to what extent the Luxembourg school system is capable or incapable of developing
the cognitive potential of each of its students regardless of their social status. In other words, it was about
quantifying the loss of potential in terms of educational attainment caused by social inequalities that
could negatively influence a student’s educational path. The question (of inequalities) was at the centre
of the famous MAGRIP study which was launched in 1968 and which was the first large-scale psycho-
socio-educational study in Luxembourg (Martin et Al. 2016).

Achievement gap and educational handicap
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The figure illustrates the link between the school achievement gap and the proportion of children not
reaching proficiency level 2 in the three subjects. The countries in the upper right quadrant show the best
performance, as they combine low achievement gaps with a low percentage of students below level 2 in
all three subjects. On the contrary, the countries in the lower left quadrant show the worst performance,
since they have both large achievement gaps and a high absolute percentage of students below level 2.
This graph highlights that the reduction in the achievement gap does not necessarily imply a choice
between equality and a good academic level. Sources: (PISA 2012, UNICEF Innocenti 2016).
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Figure A1: Education system in Luxembourg and its characteristics (Source: MENJE 2020)
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Figure A2: Structural characteristics of the education system in Luxembourg (Source: Lambert 2019; INQS 2020)
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Figure A3: VET system in Luxembourg (Source: Cedefop; ReferNet Luxembourg)
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Appendix Chapter 5: “Consequences of ethnic and social
segregation on educational attainment at upper secondary
level in Germany and Switzerland”

Figure A1: Structure of the German education system
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Figure A2: Structure of the Swiss education system
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Figure A3: Association of migration background and social origin on attended school type at lower secondary level
(Germany, NEPS); Multinomial logistic regression models, average marginal effects. See “Methodological notes” for

an overview of abbreviations and reference categories.
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Reading example, model 1: The propensity that students, whose parents were born in Turkey (TUR),
attend the Hauptschule is 18 percentage points higher compared to students, whose parents were born
in Germany. Confidence intervals that to not cross the red dashed vertical line on the x-axis indicate that

the association is statistically significant at least the 5 percent level.
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Figure A4: Association of migration background and social origin on attended school type at lower secondary level

(German-speaking Switzerland, DAB); Multinomial logistic regression models, average marginal effects.

“Methodological notes” for an overview of abbreviations and reference categories.
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Figure A5: Association of migration background and social origin on the direct transition to a certifying track at

upper secondary level (Germany, NEPS); Multilevel linear probability regression models.
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Figure A6: Association of migration background and social origins on the direct transition to a certifying track at upper
secondary level (German-speaking Switzerland, DAB); Multilevel linear probability regression models.
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Figure A7: Association of migration background and social origin on attending an academic school track instead of
VET (Germany, NEPS); Multilevel linear probability regression models.
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Figure A8: Association of migration background and social origin on attending an academic school track instead of

VET (German-speaking Switzerland, DAB); Multilevel linear probability regression models.
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Appendix Chapter 6: “The impact of school social composition
and neighbourhood social mix on upper secondary exam
performance in Ireland”

Figure A1: Coefficients from cross-classified multilevel model of the influence of family social background on upper
secondary performance
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Figure A2: Coefficients from cross-classified multilevel model of the influence of school social mix on upper secondary
performance (relative to socially mixed schools)
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Figure A3: Coefficients from cross-classified multilevel model of the influence of neighbourhood social mix on upper

secondary performance
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Note: These models also control for gender, disability/special educational need, whether the young person attended

a disadvantaged primary school, school gender mix, school size and urban/rural location.
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Appendix Chapter 7: “Equal education and PISA scores: the case

of Russian-Medium Schools in Lithuania”

Table A1: Descriptive statistics

Individual level variables

School-level variables

Student (Standardized) Gender | Freq. Percent  Cum.
Female | 3281 49.38  49.38
Male | 3363 50.62 100.00
Total | 6644 100.00
Parent's Highest Education-Categories | Freq. Percent  Cum
Low = ISCED 0-4 | 1938 29.17 29.17
High = ISCED 5+ | 4706 70.83 100.00
Total | 6644 100.00
Language at home (3-digit code) | Freq. Percent  Cum.
Polish 423 6.37 6.37
Lithuanian | 5384 81.04 87.41
Russian 773 11.63 99.04
Another language (LTU) 64 0.96 100.00
Total | 6644  100.00
Language of Assessment | Freq. Percent Cum.
Polish | 457 6.88 6.88
Lithuanian | 5689 85.63 92.51
Russian 498 7.50 100.01
Total | 6644 100.00

PL1TOINTE [ [R kD

School L Freq. Percent  Cum.
Lithuanian | 5596 84.23 84.23
Russian 416 6.26 90.49
Polish 415 6.25 96.74
Multilingual 217 3.27 100.01

Total | 6644 100.00
Location of school | Freq. Percent  Cum.
Avillage, hamlet or rural area | 1298 19.54 19.54
A small town | 1445 21.75 41.29
Atown | 1310 19.72 61.01
Acity | 2591 39.00 100.01

Total | 6644 100.00
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Table A2: Descriptive sample statistics for the variables in the analyses (restricted sample, N = 6644)

Variables Description Mean SD Min Max N

Dependant Variables

Math achievement Plausible volues in Math (all 10 PVs used in analysis):
Math score PV1 483.32 90.03 175.18 B811.09 b,644
Math score PV2 479.45 8993 14833 778.28 6,644
Math score PV3 480.67 90.65 176.63 B15.77 6,644
Math score PV4 480.75 89.43 14516 799.21 6,644
Math score PVS 478.46 9032 12279 795.42 6,644
Math score PVE 480.60 90.63 13277 B65.24 6,644
Math score PV7 47860 9066 169.48 B803.45 6,644
Math score PVE 479.73 90.26 192.32 785.91 6,644
Math score PV9 478,51 91.06 14157 864.97 6,644
Math score PV10 47924 92.01 147.84 737.71 6,644

Independent Variables

Male 0 =Female ; 1 = Male 0.51 0.50 0 1 6,644
0 = High SES {ISCED +5) ; 1 = Low

Parents highest education SES (ISCED 0-4) 0.29 0.45 0 1 6,644

Language spoken at home Categorical variable:
273 = Polish 0.06 0.24 0 1 6,644
375 = Lithuanian 0.81 0.39 0 1 6,644
495 = Russian 0.12 0.32 0 1 6,644
833 = Another language 0.01 0.10 0 1 6,644

Language of the school Cotegorical variable:
1 = Lithuanian school 0.84 0.36 0 1 6,644
2 = Russian school 0.06 0.24 0 1 6,644
3 = Polish school 0.06 0.24 0 1 B,644
4 = Multilingual school 0.03 0.18 1] 1 6,644

Location of the school Categorical variable:
1= Rural 0.20 0.40 0 1 6,644
2 = Small town 0.22 0.41 0 1 6,644
3=Town 0.20 0.40 0 1 6,644
4 = City 0.39 0.49 0 1 6,644

Language of the assessment Categorical varioble:
273 = Polish 0.07 0.25 0 1 6,644
375 = Lithuanian 0.86 0.35 1] 1 6,644
495 = Russian 0.07 0.26 0 1 6,644

Observations 6,644
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