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Zusammenfassung

Die Sekundarschulsysteme von Lindern unterscheiden sich unter anderem darin, wie
sie mit Leistungsunterschieden von Schiiler:innen umgehen (M. Becker et al., 2017,
Chmielewski, 2014; Terrin & Triventi, 2023). Deutschland ist durch eine vorgeblich
leistungsbezogene Zuweisung zu hierarchisch gegliederten Schularten gepragt, auch
als between-school tracking practices bezeichnet (vgl. Baumert et al., 2006a; M. Becker
et al., 2017; Chmielewski, 2014; Maaz et al., 2008). Traditionell umfasste das
hierarchisch gegliederte Sekundarschulsystem in Deutschland drei Schularten:
Hauptschulen, Realschulen und Gymnasien. Diese Schularten richteten sich an
Schiiler:innen mit unterschiedlichem Leistungsniveau und fiihrten zu verschiedenen
Schulabschliissen (z.B. Buchmann & Dalton, 2002; Buchmann & Park, 2009; Maaz
et al., 2008; Parker et al., 2016). Die Schulart, die ein:e Schiiler:in besucht, pragt
wiederum entscheidend den Bildungsweg und die Chancen auf dem Arbeitsmarkt

(Buchmann & Dalton, 2002; Parker et al., 2016).

Seit Jahrzehnten werden Unterschiede in den soziookonomischen Disparitdten
zwischen Landern im Hinblick auf verschiedene tracking practices, also die Art der
leistungsbezogenen Gruppierung von Schiiler:innen, diskutiert (Baumert et al.,
2006a; Chmielewski, 2014; Dammrich & Triventi, 2018; Duru-Bellat & Suchaut,
2005; Hanushek & Wofdmann, 2006; Maaz et al., 2008; Skopek & Passaretta, 2021;
Skopek et al., 2019; Strello et al., 2021; Terrin & Triventi, 2023; Van de Werfhorst &
Mijs, 2010; Van de Werfhorst, 2019). Auch aufgrund der im internationalen Vergleich
tiberdurchschnittlichen sozio6konomischen Disparitdten wird die Debatte um die

tracking practices in Deutschland auf Basis von internationalen und nationalen



Zusammenfassung II

groRangelegten vergleichenden Schulleistungsstudien wie der PISA-Studie oder den
IQB-Landervergleichsstudien und IQB-Bildungstrends intensiv gefiihrt (siehe z.B.
Kuhl et al., 2016; Mahler & Kolm, 2018; Miiller & Ehmke, 2016; Niemietz et al.,
2023; OECD, 2019). Soziookonomische Disparidten werden in Systemen mit
between-school tracking practices unter anderem durch priméare, sekundare und
tertidre Herkunftseffekte erklirt, die sich maRgeblich im Ubergang von der
Grundschule zur weiterfithrenden Schule manifestieren (Baumert et al., 2006a;
Boudon, 1974; Esser, 2016; Gresch, 2012; Maaz et al., 2008). Between-school tracking
practices fithren zudem zu schulartspezifischer soziookonomischer Segregation, die
wiederum zu soziookonomischen Disparitidten beitragen konnte (Baumert et al.,

2006a; Maaz et al., 2014; Strello et al., 2022; Van de Werfhorst & Mijs, 2010).

In einigen deutschen Bundesldndern wurden in den vergangenen fiinfzehn Jahren
de-tracking Reformen implementiert, die das mehrgliedrige Sekundarschulsystem in
ein Zwei-Wege-Modell tiberfithrten (vgl. Hurrelmann, 2013). Durch Umwandlung
oder Zusammenlegung von Haupt-, Real- und Gesamtschulen reduzierten diese
Bundeslander im Wesentlichen die nicht-gymnasiale Schullandschaft von mehreren
Schularten auf eine Gesamtschule. Die reformierte Gesamtschule soll den
Schiiler:innen die Moglichkeit bieten, alle Schulabschliisse zu erreichen. Zu den
Zielen dieser de-tracking Reformen zdhlte die Reduktion von soziookonomischen
Disparititen, unter anderem durch die leistungsbezogene Durchmischung der

Schiilerschaft in der Gesamtschule (Baumert et al., 2013, 2017).

Bisherige Forschung zu den Zusammenhédngen zwischen tracking practices und
soziookonomischen Disparititen basieren vornehmlich auf Vergleichen zwischen
unterschiedlichen Landern. Dabei werden in der Regel entweder Unterschiede in den
sozioOkonomischen Disparititen zwischen Liandern mit verschiedenen tracking
practices beschrieben (vgl. Dammrich & Triventi, 2018; Duru-Bellat & Suchaut, 2005;
Schiitz et al., 2008; Skopek & Passaretta, 2021; Skopek et al., 2019; Van de Werfhorst
& Mijs, 2010) oder Verdnderungen in den sozioOkonomischen Disparitdten von der
Grundschule zur weiterfithrenden Schule zwischen Lindern mit verschiedenen

tracking practices verglichen (z.B. Ammermiiller, 2005; Hanushek & W63mann, 2006;
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Strello et al., 2021). Ein weiterer Ansatz ist der Vergleich von Lindern mit de-tracking
Reformen und Landern ohne entsprechende Reformen (z.B. Van de Werfhorst, 2018,
2019). Landervergleichende Ansidtze gehen mit einem gewissen Mald an
unbeobachteten Unterschieden einher, die die Schiatzung der Auswirkungen von
verschiedenen tracking praktices beeintrachtigen konnten (Piopiunik, 2021;
Woessmann, 2016). Trotz des Bildungsfoderalismus in Deutschland sorgt die
Kultusministerkonferenz (KMK) fiir eine gewisse Harmonisierung der Bildungspolitik
zwischen den Bundesldndern, um vergleichbare Bildungsstandards und -abschliisse
zu gewahrleisten (KMK, 2020). Vergleiche zwischen deutschen Bundesldandern sollten
daher mit einem geringeren Ausmal} an unbeobachteten Unterschieden verbunden
sein als Vergleiche zwischen Landern und damit eine prazisere Schatzung der
Zusammenhinge zwischen tracking practices und sozioOkonomischen Disparititen
ermoglichen (siehe auch Piopiunik, 2021). Darauf aufbauend untersucht diese
Dissertation die Einfithrung von de-tracking Reformen in einigen der deutschen
Bundeslander und vergleicht die Entwicklung von soziookonomischen Disparitaten
zwischen diesen Bundeslandern und denen ohne de-tracking Reformen vor und nach
der Einfithrung dieser Reformen (vgl. Piopiunik, 2021). Dadurch konnen die mit der
vorliegenden Dissertation erarbeiteten Ergebnisse den Forschungsstand zu den
Zusammenhangen zwischen tracking practices und soziookonomischen Disparititen

erweitern.

Konkret untersucht diese Dissertation zum einen die bisher unbeantwortete Frage, ob
sich die soziookonomische Zusammensetzung der Schiilerschaft und ihre
Zusammenhinge mit der Leistung von Schiiler:innen durch die de-tracking Reformen
tatsdchlich veradndert haben. Zahlreiche Studien konnten Effekte der
soziookonomischen Komposition auf die Leistung von Schiiler:innen aufzeigen, also
dass Schiiler:innen in Klassen oder Schulen mit einem niedrigeren durchschnittlichen
sozioOkonomischen Status schlechtere Leistungen erbrachten als vergleichbare
Schiiler:innen in einer Klasse oder Schule mit einem hoheren durchschnittlichen
soziookonomischen Status (z.B. Opdenakker & Van Damme, 2001; Palardy, 2013;
Sciffer et al., 2022; Tan et al., 2023; Van Ewijk & Sleegers, 2010). Aufgrund des

Zusammenhangs zwischen der Leistung und den soziookonomischen Hintergriinden
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der Schiiler:innen kann eine durch die de-tracking Reformen induzierte
leistungsbezogene Mischung der Schiilerschaft auch eine Veranderung der
soziookonomischen Zusammensetzung bedeuten. Zu der Erklarung von
sozioOkonomischen Kompositionseffekten scheinen Interaktionen zwischen
Klassenkamerad:innen beizutragen (vgl. Baumert et al., 2006a; Harker & Tymms,
2004; Palardy, 2013; Van Ewijk & Sleegers, 2010), zum Beispiel iiber das Teilen von
Normen, Werten und Erwartungen, die das Lernen erleichtern (z.B. Tenenbaum et al.,
2020). Aufgrund der verdnderten Schulabschlussaussichten an den Gesamtschulen im
Vergleich zu den Haupt- und Realschulen vor den Reformen wurde daher auch
untersucht, ob der Anteil der Schiiler:innen, von denen erwartet wird, die allgemeine
Hochschulreife zu erreichen — als Indikator fiir geteilte Normen zwischen
Schiiler:innen - zur Dbeabsichtigten Reduktion der soziookonomischen
Kompositionseffekte beigetragen hat. Die Analysen des reprasentativen
IQB-Landervergleichs 2009 (Koller et al., 2011) vor den de-tracking Reformen und
des IQB-Bildungstrends 2015 (Stanat et al., 2018) nach den de-tracking Reformen
zeigen, dass die soziookonomischen Kompositionseffekte auf die Leistung der
Schiiler:innen an Gesamtschulen nach den de-tracking Reformen auf einem
vergleichbaren Niveau lagen, wie sie an Realschulen vor den Reformen beobachtet
wurden. Ferner deuten die Ergebnisse darauf hin, dass die sozio6konomischen
Kompositionseffekte nicht durch das Niveau der Abschlusserwartungen der

Schiiler:innen in einer Klasse mediiert wurden.

In Systemen mit between-school tracking practices werden neben der Schiilerleistung
die Abschlussaspirationen der Schiiler:innen maf3geblich von dem Besuch der Schulart
gepragt (z.B. Buchmann & Dalton, 2002; Buchmann & Park, 2009; Maaz et al.,
2008; Zimmermann, 2020). Die Abschlussaspirationen der Schiiler:innen sind — in
Zusammenspiel mit der Leistung — eine wichtige Determinante fiir den Erwerb von
Bildungsabschliissen und den spiteren Bildungserfolg (Beal & Crockett, 2010; Bozick
et al., 2010; Sewell et al., 1970; Sewell et al., 1969). Daher wurde zum anderen
im Rahmen dieser Dissertation untersucht, ob die de-tracking Reformen mit dem
intendierten Anstieg der Abschlussaspirationen der Schiiler:innen einhergingen und

ob diese den Zusammenhang zwischen den Abschlussaspirationen der Schiiler:innen
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und ihren soziookonomischen Hintergriinden veranderten. Mit einem Differenz-in-
Differenzen-Ansatz wurden reprasentative Daten aus Bundeslandern mit und ohne
de-tracking Reformen vor und nach der Implementation der Reformen analysiert (Pant
et al., 2015; Stanat et al., 2018; Stanat et al., 2022). Dariiber hinaus wurden die
Zusammenhange zwischen den Abschlussaspirationen der Schiiler:innen und ihren
sozioOkonomischen Hintergriinden nach den de-tracking Reformen mit denen vor
der Implementation der Reformen sowie zwischen den Bundesldndern mit und ohne

de-tracking Reformen verglichen.

Zwischen 2012 und 2015, als die Neuntklassler:innen die reformierte Gesamtschule
besuchten, ist der Anteil der Schiiler:innen, die die allgemeine Hochschulreife
anstrebten, in den Bundesldndern mit de-tracking Reformen gestiegen, wahrend er
sich in den Bundesldandern ohne Reformen nicht verdndert hat. Der Anstieg des
Anteils der Schiiler:innen, die anstrebten, die allgemeine Hochschulreife zu erwerben,
war in der Gruppe der Schiiler:innen aus soziookonomisch begiinstigten
Hintergriinden hoher als in der Gruppe der Schiiler:innen aus soziookonomisch
benachteiligten Hintergriinden. Unter Kontrolle der Leistung blieb der
Zusammenhang zwischen den soziookonomischen Hintergriinden der Schiiler:innen
und ihren Abschlussaspirationen bestehen und wurde durch die de-tracking Reformen
nicht reduziert. Die Ergebnisse deuten insgesamt darauf hin, dass die de-tracking
Reformen die soziookonomischen Disparitdten in den Abschlussaspirationen der
Schiiler:innen nicht abgeschwacht haben - im Gegenteil, sie schienen sie eher zu
verstarken. Dies konnte damit zusammenhéangen, Schiiler:innen aus soziookonomisch
begiinstigten Hintergriinden (und ihre Eltern) dem hoheren Schulabschluss einen
hoheren Wert beimessen als Schiiler:innen aus soziookonomisch benachteiligten
Hintergriinden - trotz des gleichen Leistungsniveaus (vgl. Bittmann & Schindler,

2021; Triventi et al., 2020).

Insgesamt weisen die Ergebnisse darauf hin, dass die de-tracking Reformen in der Tat
zu Veranderungen gefiihrt haben, z.B. in der soziookonomischen Komposition in den
Gesamtschulen oder beim allgemeinen Anstieg der Abschlussaspirationen der

Schiiler:innen.  Trotz dieser Verdnderungen wurde keine Verringerung der
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soziookonomischen Disparititen beobachtet, weder in den soziookonomischen

Kompositionseffekten noch in den Abschlussaspirationen der Schiiler:innen.



Abstract

This dissertation expands the body of research on the relationship between tracking
practices and socioeconomic disparities in student achievement and students’
educational aspirations. The topic is particularly relevant in Germany due to
above-average socioeconomic disparities. Achievement-based differentiation such as
allocation to hierarchically structured school types, also referred to as between-school
tracking practices, determines to a large extent how the student body is distributed
across different school types. The school type a student attends in turn has a decisive

influence on their educational path and their chances on the labor market.

This dissertation contributes to the discussion of tracking practices and socioeconomic
disparities by focusing on whether the recently implemented de-tracking reforms in
some German states have indeed contributed to reducing socioeconomic disparities.
These de-tracking reforms reduced the school systems of multiple types of lower
secondary schools to a two-path school structure in which there are only academic
track and comprehensive schools. After the de-tracking reforms, comprehensive
schools offer all school-leaving qualifications including the general university entrance

qualification that previously could only be obtained at the academic track.

The analyses are based on representative data from the IQB National Assessment
Studies 2009 and 2012 before de-tracking reforms and the IQB Trends in Student
Achievement Studies 2015 and 2018 after the de-tracking reforms. The results showed
that the socioeconomic composition effects on student achievement at comprehensive
schools after the de-tracking reforms were at a comparable level to the SEC effects

observed at the intermediate track before the reforms. Moreover, the results revealed

VII
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that students’ educational aspirations increased as a result of the de-tracking reforms,
but that socioeconomic disparities in students’ educational aspirations increased rather

than decreased.

Overall, the results indicate that the de-tracking reforms have indeed led to changes,
e.g., in the socioeconomic composition of comprehensive schools or in the general
increase in students’ educational aspirations. Despite these changes, no reduction in
socioeconomic disparities was observed, neither in terms of socioeconomic

composition effects nor in terms of students’ educational aspirations.



Introduction

Disparities in educational outcomes between students from socioeconomically
advantaged and students from socioeconomically disadvantaged backgrounds
regularly receive public attention as they are consistently discussed in the context of
international and national large-scale assessment studies such as the “Programme for
International Student Assessment” (PISA) study or the IQB Trends in Student
Achievement Studies (see, e.g., Kuhl et al., 2016; Mahler & Kolm, 2018; Miiller &
Ehmke, 2016; Niemietz et al., 2023; OECD, 2019). In Germany, educational
disparities are considered relevant, partly because socioeconomic disparities are
significantly larger than the average of the participating countries in the PISA study
(e.g., Miiller & Ehmke, 2016; OECD, 2019). In this context, countries are evaluated
on the basis of whether they succeed in providing all students with the skills they
need to participate fully in society. To achieve this goal, it is considered desirable that
student achievement is as little related to their socioeconomic backgrounds as

possible (cf. Dumont & Ready, 2023; OECD, 2019; Roemer & Trannoy, 2016).

Tracking practices are being discussed as being associated with socioeconomic
disparities (e.g., Baumert et al., 2006b; Bittmann & Schindler, 2021; Buchmann &
Dalton, 2002; Buchmann & Park, 2009; Hanushek & Wolmann, 2006; Skopek &
Passaretta, 2021; Skopek et al., 2019; Strello et al., 2021; Terrin & Triventi, 2023;

Triventi et al., 2020; Woessmann, 2016). For a long time, Germany was dominated by
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a hierarchically structured secondary school system, i.e., a system with
between-school tracking practices, comprising three school types: vocational,
intermediate, and academic track schools (cf. M. Becker et al., 2017). These three
school types were designed for students of different ability levels and lead to different
school-leaving qualifications. While higher-achieving students usually attend an
academic track school, lower-achieving students mostly attend a (less demanding)
vocational track school in the traditional three-tier school system. Due to
socioeconomic disparities in student achievement and the relationship of transition
decisions after elementary school and students’ socioeconomic backgrounds,
between-school tracking practices are associated with socioeconomic school
segregation (Baumert et al., 2006b; Boudon, 1974; Maaz et al., 2008). The resulting
socioeconomic composition (SEC) of the student body in the different tracks may
contribute to the reinforcement of socioeconomic disparities in students’ educational
outcomes (see also, among others, Ditton, 2013; Hanushek & Wofmann, 2006;
Knigge & Hannover, 2011; Miiller-Benedict, 2007; Strello et al., 2021; Terrin &

Triventi, 2023; Trautwein et al., 2007; Woessmann, 2016).

With the aim of reducing socioeconomic disparities in educational outcomes, a
two-path school structure was established in several German states over the past
fifteen years (cf. Baumert et al., 2013, 2017). The states with de-tracking reforms
reduced their tracking practices with multiple school types to a two-path school
structure consisting of academic track and comprehensive schools mostly by
converting or merging vocational track, intermediate track, and comprehensive
schools. The reformed comprehensive schools offer students the opportunity to reach

all school-leaving qualifications.

Existing research exploring the link between tracking practices and socioeconomic
disparities predominantly relies on cross-national comparisons. These studies
typically either describe the variance in socioeconomic disparities among countries
with different tracking practices (cf. Dammrich & Triventi, 2018; Duru-Bellat &
Suchaut, 2005; Schiitz et al., 2008; Skopek & Passaretta, 2021; Skopek et al., 2019;

Van de Werfhorst & Mijs, 2010) or compare changes in socioeconomic disparities
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from the elementary to the secondary school level between countries with different
tracking practices (Ammermiiller, 2005; Hanushek & Wo6l8mann, 2006; Strello et al.,
2021). Additionally, other studies compare countries implementing de-tracking
reforms with countries without such reforms (e.g., Van de Werfhorst, 2018, 2019).
Such cross-national comparisons are accompanied by a certain degree of unobserved
differences, whereas comparisons between federal states are assumed to have a
smaller degree of unobserved differences (e.g., Woessmann, 2016). This dissertation
takes advantage of the introduction of de-tracking reforms in only a few federal states
and compares states with and without de-tracking reforms before and after their
introduction (see also Piopiunik, 2021). Its findings can therefore extend the state of
research on the relationship between tracking practices and socioeconomic

disparities.

Specifically, this dissertation examines, on the one hand, the development of the
SEC and its relationship with student achievement, and, on the other hand, the
development of students’ educational aspirations and their association with students’
socioeconomic backgrounds in the course of de-tracking reforms. The structure is as
follows: Chapter 2 presents the theoretical, empirical, and methodological framework
of the dissertation. Chapter 2.1 describes tracking practices and their relationship with
socioeconomic disparities. Chapter 2.2 explains the de-tracking reforms implemented
in some German states and how these reforms might affect socioeconomic disparities in
terms of SEC and its relationship to student achievement as well as in terms of students’
educational aspirations. Chapter 2.3 addresses the methodological challenges of
estimating the effects of the de-tracking reforms. Chapter 3 summarizes the objectives
of this dissertation. Following the presentation of the studies, Chapter 6 discusses
their results (see 6.1), their limitations and methodological evaluation (see 6.2) as

well as their implications for research and educational policy (see 6.3).



Theoretical, Empirical, and

Methodological Background

2.1 Tracking Practices and Socioeconomic Disparities

2.1.1 Introduction to Tracking Practices With a Focus on the

German Context

As opportunities for low-skilled workers continue to decline, the demand for education
systems to provide students with the essential skills required for success in modern
labor markets is increasing (OECD, 2010, 2021). National school systems vary
significantly in their ability to meet this challenge (e.g., OECD, 2019; Woessmann,
2016). One contentious matter in this context is the country’s tracking practices,
which involves grouping students based on their abilities (e.g., M. Becker et al., 2017;
Chmielewski, 2014; Terrin & Triventi, 2023). Chmielewski (2014) differentiated
among three types of tracking practices: course-by-course tracking, within-school
tracking, and between-school tracking. While some countries, such as Finland, do
not practice between-school tracking and rely solely on comprehensive compulsory

schooling in lower secondary level, others, such as Germany, practice between-school
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tracking and separate students into one of several hierarchically ordered school types.
Course-by-course tracking streams students within the school with respect to certain
subjects and within-school tracking streams students across subjects into different
tracks within schools. To better understand German between-school tracking practices,
a brief historical overview is first provided before addressing the current national and

international debate around tracking practices.

For a long time, the discussion of tracking practices was driven by theoretical
considerations and ideologies. In Germany, despite early calls at the beginning of the
19" century by educational reformers such as Wilhelm von Humboldt for basic
schooling regardless of family background (Giinther, 1988), it took until the end of
the 19™ century for lower elementary schools for the ordinary (rural) population to
be expanded - also in response to the growing demands of industrialization on the
education of the working class (cf. Hoffken, 2006). The sophisticated schools for the
educated elite existed in parallel and stayed untouched. At that time, three
hierarchically ordered school types began to coexist in a three-tier school system: the
lower elementary schools, the newly introduced “middle schools”, and the academic
track schools for the children of the educational elite. Even after World War I, the
establishment of a comprehensive school of at least eight years could not be pushed
through against conservative forces, but a four-year compulsory comprehensive
elementary school was introduced. After World War II, a unified school system was
introduced in the Soviet occupation zone, which continued for ten years in the
polytechnic secondary school with a common schooling in the General Democratic
Republic until reunification (cf. Benner & Sladek, 1994). In West Germany, the
three-tier school structure of the Weimar Republic was resumed in 1955 in the
framework of the Duesseldorf Agreement, in contrast to East Germany and despite
demands, e.g., from the Americans, for a comprehensive school system that
transcended social classes (cf. Drewek, 1994). A debate of varying intensity began
here, primarily influenced by party politics and ideology (Terhart, 2001). In the
1960s and 1970s, educational scientists, as new actors, engaged in one of the key
questions — still without empirical support — about the extent to which school

structure could contribute both to increasing student achievement and to decreasing
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socioeconomic disparities (cf. Dahrendorf, 1965; Glaser, 2017; Herrlitz et al., 2009;
Picht, 1964). In reaction of this debate, comprehensive school experiments were
introduced (Fend, 1982; Koller, 2005). The core findings of these comprehensive
school experiments — including, a reduction of the association between students’
socioeconomic backgrounds and their educational attainment, but also achievement
gaps compared to academic track students — were primarily addressed in party
politics (cf. Fend, 1982; Koller, 2005). Reunification brought about various reform
efforts in West and East Germany, but the so-called “PISA shock” in 2001 in particular

triggered a new high point in the debate on tracking practices.

From now on, the debate was underpinned with empirical results of the international
and national large-scale assessment studies such as the PISA study, Trends in
International Mathematics and Science Study (TIMSS), and the IQB National
Assessment Studies (Breen & Jonsson, 2005). The results of the first PISA and TIMSS
studies revealed for Germany below-average achievement with above-average
socioeconomic disparities, which triggered another peak in the discussion about
between-school tracking practices and school structural reforms (cf. Barz, 2012;
Baumert et al., 2001; Baumert et al., 2002; Baumert et al., 1999; Baumert &
Lehmann, 1997; Tillmann, 2012, 2016). An intense debate ensued, internationally
and also among German scholars, about the relationship between tracking practices
and student achievement, as well as socioeconomic disparities, which continues to
this day. The next section starts with a brief overview on tracking practices and

student achievement.

2.1.2 Between-School Tracking Practices and Student

Achievement

There is significant variation among countries regarding the extent and age at which
students are tracked (Betts, 2011; Chmielewski, 2014; Skopek et al., 2019). Since
the first large-scale assessment studies, a number of studies have used these data

to assess the relationship between student achievement and tracking practices, for
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example, by comparing countries with different tracking practices (for an overview,
see, e.g., Terrin & Triventi, 2023). Findings and arguments in favor of between-school
tracking practices include that tracking students into different school types based on
their achievement in elementary schools leads to more efficient classrooms, allowing
for better adaptation of curricula, and instruction speed in lower secondary school
level, which should benefit all students’ learning (Duflo et al., 2011; Ireson & Hallam,
2001; Pischke & Manning, 2006; Van de Werfhorst, 2019).

In contrast, there are critical objections that between-school tracking practices only
benefit high-achieving students (cf. Epple et al., 2002; Pischke & Manning, 2006) or
may not even provide any achievement benefits at all (cf. Matthewes, 2021; Terrin
& Triventi, 2023). There are several mechanisms that could cause the effects of
between-school tracking practices to be unequal (cf. Terrin & Triventi, 2023). First, if
high-achieving peers are beneficial to learning (or low-achieving ones are harmful) (cf.
Tenenbaum et al., 2020), between-school tracking practices could have an unequal
effect, as it deprives lower-track students of more capable peers (Pischke & Manning,
2006; Sacerdote, 2011). Second, separating students by achievement could have
motivational consequences. Lower-track students, who know they are considered less
able, may feel discouraged and reduce their learning efforts (Knigge & Hannover,
2011). Third, if (financial) resources are unevenly distributed among tracks, students
from certain tracks may be at a disadvantage (Betts, 2011). For example, because of
the selection of teachers across school types, teachers with better grades from teacher
education are more likely to teach at academic track schools and to provide better
teaching quality, as Roloff et al. (2020) showed for Germany. Even if between-school
tracking practices in theory are equally beneficial for all achievement levels, practical
implementation is likely to be error-prone, as achievement is not directly observable
and proxies like teacher assessments and tests are imprecise and may be biased by,
for example, the students’ socioeconomic backgrounds (see, e.g., Brunello & Checchi,

2007; Stubbe et al., 2016).

This issue of whether between-school tracking practices increase student achievement

has also been intensely discussed in Germany in recent years. Esser and Seuring (2020)
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examined whether different tracking practices in lower secondary education enhanced
average student achievement. Based on data from the National Educational Panel
Study in Germany, they used variations in the strictness of between-school tracking
practices (e.g., whether teacher recommendations are mandatory) in 13 of the 16
German states. Their results suggested that stricter between-school tracking practices
after grade 4 may lead to higher achievement in grade 7 and that this may be due to
greater homogeneity of classes in states with stricter between-school tracking practices.
Heisig and Matthewes (2022) and Lorenz et al. (2023) disagreed with their findings,
criticizing that measures of class composition were based on too small numbers
of observed students and that the results could be due to unobserved differences
between the states. Extending the analyses by Esser and Seuring, both groups of
authors found no evidence of a positive relationship between class homogeneity and
student achievement, which Esser and Seuring (2020) assumed to mediate the positive
effect of strict tracking practices. Moreover, they argued that the relationship between
student achievement and the strictness of between-school tracking practices is largely
due to the differences in average level of cognitive abilities between the tracks (Lorenz
et al., 2023) or achievement differences prior to the start of the tracking practices

(Heisig & Matthewes, 2022).

A recently published meta-analysis by Terrin and Triventi (2023) on tracking practices
and student achievement suggests that student achievement does not differ
systematically between countries with different tracking practices, although
individual studies showed mixed results (lower achievement in systems with an early
start of between-school tracking practices, e.g., Hanushek & Wofmann, 2006;
Lavrijsen & Nicaise, 2016; higher achievement in systems with an early start of
between-school tracking practices, e.g., Piopiunik, 2014; Van de Werfhorst, 2019).
Some studies suggest that students who showed lower achievement benefited from
learning with higher-achieving classmates, while higher-achieving students
experienced either minimal or no negative effects (Guyon et al., 2012; Matthewes,
2021). Other studies on course-by-course tracking have found that students selected
for high-achievement classrooms benefited without negative effects for the

non-selected students (Card & Giuliano, 2016; Duflo et al., 2011; Figlio & Page,
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2002).

Beyond student achievement, students’ educational aspirations are a crucial
determinant of their educational career, which is significantly influenced by
between-school tracking practices and is therefore briefly presented in the following

section.

2.1.3 Between-School Tracking Practices and Students’

Educational Aspirations

Students’ educational aspirations are pivotal as they are considered to influence
students’ daily behavior in school, thus contributing to shaping their academic careers
(e.g., Beal & Crockett, 2010; Bozick et al., 2010; Sewell et al., 1970). They reflect
students’ assessment of their probable or possible educational achievements and
success (Haller, 1968). According to the theories of reasoned action and planned
behavior, these aspirations critically forecast choices throughout an educational
journey (Ajzen, 1985; Madden et al., 1992), making them a substantial element of
educational success. An important distinction is that between realistic and idealistic
aspirations (Haller, 1968; Stocké et al., 2011). When students set realistic
educational aspirations, they’re essentially outlining their accessible educational goals
or plans. Their idealistic educational aspirations represent their desired, less
normative expectations for their educational careers. Factors like institutional
attributes and barriers are commonly included in students’ realistic aspirations
(Finger, 2016; Kerckhoff, 1977). They thus describe predictions for educational
trajectories that take into account factors that facilitate or impede educational success
such as tracking practices (Finger, 2016; Stocké et al., 2011), which is why the focus

of this dissertation is on students’ realistic rather than idealistic aspirations.

In countries with between-school tracking practices such as Germany, students’
opportunities to follow certain educational pathways may be limited due to the
selection of a school type after elementary school (Buchmann & Dalton, 2002; Parker

et al., 2016). Once attending one of the hierarchically ordered school types, the
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school type strongly determines the educational aspirations (and the educational
pathway) (Buchmann & Dalton, 2002; Buchmann & Park, 2009; Maaz et al., 2008).
Several studies have examined the relationship between tracking practices and
socioeconomic disparities in students’ educational aspirations 2.2.5 (e.g., Bittmann &
Schindler, 2021; Buchmann & Dalton, 2002; Buchmann & Park, 2009; Kerckhoff,
1977; Parker et al., 2016), which is explained in more detail in the following section
and in section. The next section first discusses the relationship between tracking
practices and socioeconomic disparities in terms of student achievement and students’

educational aspirations.

2.1.4 Between-School Tracking Practices and Socioeconomic
Disparities in Student Achievement and in Students’

Educational Aspirations

Beyond the debate about how tracking practices might most efficiently promote
learning, tracking practices are further discussed in the context of socioeconomic
disparities, most prominently in student achievement, but also in students’
educational aspirations. Between-school tracking practices may contribute to
magnifying or perpetuating socioeconomic disparities from early education into later
life (cf. Brunello & Checchi, 2007; Dammrich & Triventi, 2018; Schindler et al., 2023;
Triventi et al., 2020). The evidence suggests that there are considerable achievement
gaps between students in different tracks (e.g., Dustmann, 2004; Miiller & Ehmke,
2016; OECD, 2019; Rauch et al., 2016), and countries practicing between-school
tracking typically have greater socioeconomic disparities in student achievement and
students’ educational aspirations (Hanushek & Wo6mann, 2006; Parker et al., 2016;
Strello et al., 2021; Terrin & Triventi, 2023; Van de Werfhorst & Mijs, 2010).

The correlations between student achievement and family background characteristics
are, on the one hand, attributed to direct influences of socioeconomic family
backgrounds on learning, so-called primary effects of origin, independent of tracking

practices (cf. Boudon, 1974). The higher the socioeconomic and cultural resources of
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the family, the more intensive and effective the use of school learning opportunities
and, above all, extracurricular stimulation, support and encouragement (cf. Boudon,
1974; Maaz, 2006). As a result, children from socioeconomically disadvantaged
families often show lower achievement than children from socioeconomically
advantaged families at the end of the common elementary school years (e.g, Haag
et al., 2017; Stubbe, Krieg, et al., 2020). In the German system with between-school
tracking practices, teachers make a recommendation for the lower secondary school
type a student will attend in the future based on the performance in elementary
school. Assuming that teachers assess children’s potentials in a purely objective and
accurate manner, and that parents strictly follow their transition recommendations,
the lower secondary school should be selected according to requirements of the

school and the student’s performance.

However, the selection process is additionally influenced by factors related to
students’ socioeconomic backgrounds independent of their achievement (Jackson,
2013). Achievement-independent influences of students’ socioeconomic backgrounds
on educational decisions are referred to as secondary effects of origin (cf. Boudon,
1974). Parents’ calculations of the benefits, costs, and likelihood of success of a
decision regarding their child’s education may vary depending on their socioeconomic
status (SES) and education level (cf. Breen & Goldthorpe, 1997). In between-school
tracking systems, one result of these different decision-making calculations is that
parents with higher SES are more likely to choose more challenging school types than
parents with lower SES, regardless of their children’s achievement in elementary
school (e.g., Ditton & Kriisken, 2006; Dumont, Neumann, Becker, et al., 2013; Stocké,
2013; Stubbe, Kasper, et al., 2020). Accordingly, for example, Bittmann (2022) found
that students’ (and parents’) educational aspirations mediated the association
between students’ socioeconomic backgrounds and the choice of school type in the
transition from elementary to lower secondary school in Germany. The school type, in
turn, has a decisive influence on students’ educational aspirations (Buchmann &

Dalton, 2002; Buchmann & Park, 2009; Parker et al., 2016).

Research on secondary effects of origin in the development of students’ educational
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aspirations often refers to the Wisconsin Model of Status Attainment and the rational
choice theory (see, e.g., Zimmermann, 2020). The Wisconsin Model of Status
Attainment assumes that the parents — and also peers as the reference groups — as
their immediate environment contribute to shaping students’ educational aspirations,
in addition to student achievement (Sewell et al., 1970; Sewell et al., 1969; Sewell
et al., 2003). It suggests that students adjust their educational aspirations in response
to their parents’ academic expectations, which are informed by their own education
and occupation. Thus, students from socioeconomically disadvantaged backgrounds
tend to develop lower educational aspirations due to lower academic expectations set
by their parents. Students’ educational aspirations are considered to act as mediator
between students’ socioeconomic backgrounds and their behavior in school,
explaining motivational and achievement differences among students from different
socioeconomic backgrounds (Stocké et al., 2011). In parallel, rational choice theory
assumes that students’ educational aspirations arise from a calculated balance of
educational benefits, risks or costs, and prospective success of a decision regarding
the educational career (Breen & Goldthorpe, 1997). This concept aligns with the
expectancy-value model of achievement motivation, positing that a student’s
motivation for an educational goal rests on the goal’s value coupled with anticipated
success (see, e.g., Wigfield & Eccles, 2000). The effort to maintain family SES
through academic success is seen as a central factor in understanding socioeconomic
disparities in students’ educational aspirations (Breen & Goldthorpe, 1997,

Van de Werfhorst & Hofstede, 2007).

In addition to primary and secondary effects of origin, tertiary effects of origin describe
the observations that children from socioeconomically disadvantaged backgrounds
tend to be graded lower by teachers for the same achievement and are less likely to
receive a recommendation to attend academic track schools (e.g., Esser, 2016; Helbig

& Nikolai, 2017; Neuenschwander & Niederbacher, 2021; Stubbe et al., 2016).

Studies analyzing differences in socioeconomic disparities in student achievement
between countries with different tracking systems suggest that between-school

tracking practices are associated with larger socioeconomic disparities in student
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achievement (cf. Dammrich & Triventi, 2018; Duru-Bellat & Suchaut, 2005; Schiitz
et al., 2008; Skopek & Passaretta, 2021; Skopek et al., 2019; Van de Werfhorst & Mijs,
2010). Other studies estimate Difference-in-Differences models and compare the
changes in socioeconomic disparities in student achievement from elementary to
lower secondary school level between countries with different tracking practices (e.g.,
Hanushek & Woldmann, 2006; Strello et al., 2021). The results tend to show that
between-school tracking practices are related to greater socioeconomic disparities
(Ammermueller, 2013; Hanushek & Wofdmann, 2006; Strello et al., 2021). In
addition, Van de Werfhorst (2018, 2019) compared countries with reforms that
postponed the onset of between-school tracking practices with countries without an
early start of between-school tracking practices. His results suggest lower

socioeconomic disparities in countries that introduced these reforms.

Furthermore, there are few studies that examined the changes in student
achievement, taking into account their socioeconomic backgrounds, when reforms
have been implemented in individual countries to delay the start of between-school
tracking practices. For example, Meghir and Palme (2005) observed that student
achievement, particularly students from socioeconomically disadvantaged
backgrounds, increased following the introduction of a reform in Sweden in the
1950s that expanded comprehensive schooling and introduced a national curriculum.
During the 1970s, Finland transitioned from a two-track school to a comprehensive
school system up to the age of 15. In the course of these reforms, Kerr et al. (2013)
found an increase in student achievement among students from socioeconomically
disadvantaged backgrounds, but not among students from socioeconomically
advantaged backgrounds. Piopiunik (2014) analyzed changes during a reform in
Bavaria in 2000, in which the start of between-school tracking practices in the two
lower tracks was moved from grade 6 to grade 4, and argued that the observed
decline in student achievement could contribute to an increase in socioeconomic
disparities. The study by Piopiunik (2021) used a Difference-in-Differences to
examine de-tracking reforms introduced in Germany between 2009 and 2012. It
categorized eight federal states as reform states that reduced the intensity of

between-school tracking practices (either by merging two existing school types, by
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offering more school-leaving qualifications in one particular school type or by offering
an additional comprehensive school). In this definition of de-tracking reforms, the
newly established school type differs in whether it offers students the opportunity to
obtain the general university entrance qualification. The findings indicated an
increase in reading achievement associated with the reforms, but no change in
mathematical or science achievement. The increase for reading and mathematical
achievement appeared to be larger among students from socioeconomically
disadvantaged students. In summary, these studies tend to show that reforms which
postponed the start of between-school tracking practices or reduced the intensity of
between-school tracking practices might contribute to a reduction in the association

of student achievement and their socioeconomic backgrounds.

Regarding socioeconomic disparities in students’ educational aspirations, numerous
studies demonstrate a positive relationship between students’ socioeconomic
backgrounds and their educational aspirations (e.g., Bittmann & Schindler, 2021;
Bodovski, 2014; Sewell et al., 1969). Students’ socioeconomic backgrounds and their
educational aspirations are intertwined with student achievement (Parker et al.,
2016; Van de Werfhorst & Hofstede, 2007). Socioeconomically advantaged students,
on average, show higher achievement, justifying their higher educational aspirations.
However, in the case of achievement parity, students from socioeconomically
disadvantaged backgrounds are more likely to attend lower track schools in systems
with between-school tracking practices and develop lower educational aspirations due
to the secondary and tertiary effects of origin (Buchmann & Dalton, 2002; Buchmann

& Park, 2009; Lee, 2014; Parker et al., 2016; Van de Werfhorst & Hofstede, 2007).

To summarize, between-school tracking practices tend to perpetuate or even reinforce
socioeconomic disparities in student achievement and students’ educational
aspirations at an early stage, before students complete their education, due to the
effects of origin. Related to the effects of origin, the described transition decisions
after elementary school also lead to different socioeconomic compositions of the
student body at the different lower secondary school types, which is explained in

more detail in the next section.
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2.1.5 Between-School Tracking Practices and the Socioeconomic

Composition of the Student Body

The socioeconomic composition (SEC) of a school often reflects the demographic
composition of its neighborhood, since most schools enroll predominantly students
from the surrounding area. This means that residential segregation can affect the
SEC of a school. Additionally, the SEC can be influenced by horizontal (or within-
group) and vertical (or between-group) segregation (Hindriks et al., 2010; OECD,
2019; Willms, 2010). When students with certain socioeconomic backgrounds are
more concentrated at individual schools than at other schools of the same school
type, i.e., when segregation occurs between individual schools of the same school
type, it is referred to as horizontal segregation. In systems with between-school
tracking practices, vertical segregation describes the segregation between different
hierarchically ordered school types. Students are segregated between different school
types due to the achievement-based tracking practices or admission policies. In this
way, differences in the achievement composition in various schools or school types are
intentionally created. Because of the relationship between student achievement and
their socioeconomic backgrounds and school selection processes (cf. 2.1.4; Boudon,
1974), the SEC may vary accordingly. The primary effects are considered to give
rise to vertical socioeconomic segregation between the hierarchically differentiated
school types. Secondary and tertiary effects of origin are then discussed to have
a reinforcing effect on vertical socioeconomic segregation between the different
school types, independently of student achievement (cf. Maaz et al., 2008). Thus,
vertical socioeconomic segregation is an undesirable but hardly avoidable side effect

of between-school tracking practices.

These considerations are supported by numerous empirical analyses. Using data
from large-scale assessment studies from 2000 to 2018, for example, several studies
indicate that socioeconomic segregation is substantially more pronounced in countries
with between-school tracking practices than in countries without between-school

tracking practices (Alegre & Ferrer, 2010; Jenkins et al., 2008; Strello et al., 2021).
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Jenkins et al. (2008), for example, found that in the countries with between-school
tracking practices like Germany, Austria, and Hungary, more than half of overall
segregation was due to vertical segregation between different school types. Strello
et al. (2021) used a Difference-in-Differences approach with 16 assessment cycles and
in 75 different countries or regions and found evidence for the hypothesis that between-
school tracking practices increase socioeconomic segregation across schools (not
differentiating between horizontal and vertical segregation). Results on socioeconomic
segregation in Germany and possible changes since the implementation of de-tracking
reforms in some German states will be presented in section 2.2.3. The next section

addresses the relationship of SEC and student achievement.

2.1.6 The Relationship Between Socioeconomic Composition and

Student Achievement

The Coleman report represents a landmark study showing, among other things,
that SEC is a school characteristic significantly associated with student achievement
(Coleman et al., 1966). That means, student achievement is not solely determined by
individual characteristics, but is significantly influenced by the SEC. The relationship
between SEC and students’ educational outcomes, referred to as socioeconomic
composition (SEC) effects, generally characterizes the association of the aggregated
group-level characteristic, e.g., average SES, controlling for the individual student
characteristic, e.g., student SES, in multilevel analyses (Raudenbush & Bryk, 2002).
Composition effects aim to explain how differences in achievement between similar
students can result from learning environments with different compositions. In
systems with between-school tracking practices, composition effects are observed
in addition to or in interaction with characteristics of the school type, which are
referred to as institutional effects (Baumert & Schiimer, 2001; Koller & Baumert,

2001; Scharenberg et al., 2014).

Research concerning composition effects in general and SEC effects in particular has

faced critique on both theoretical and methodological aspects (Armor et al., 2018;
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M. Becker et al., 2022; Zhou & Ma, 2023). Criticisms include, for example, the
operationalization of SEC measures (e.g., when using free/reduced-price
lunch/schooling as an indicator; Hill & Jenkins, 2001; Marks, 2015; Sirin, 2005;
Van Ewijk & Sleegers, 2010), and issues with model misspecification resulting from
omitted variables (Lauen & Gaddis, 2013; Marks, 2015; Mickelson et al., 2013;
Snijders & Bosker, 2012). Potential unreliability or high measurement error of
individual characteristics can create statistically significant composition effects, also
termed as the “phantom effect” or “contextual fallacy” (Harker & Tymms, 2004;
Hauser, 1970; Liidtke et al., 2011; Lidtke et al., 2008; Liidtke et al., 2002).
Aggregation bias can occur when these individual attributes, prone to measurement
errors, are aggregated to form a (class or school) characteristic (e.g., Baumert et al.,
2006b; Harker & Tymms, 2004; Liidtke et al., 2011; Marsh et al., 2012). A small
sample size of student information within a class or school represents another
possible source of error (sampling error; Liidtke et al., 2011; Liidtke et al., 2008).
Especially in cross-sectional studies, given that students are not just influenced by
their class environment, but they also actively shape it, a simultaneity or reciprocity
issue may arise (cf. Baumert et al., 2006b; G. J. Duncan et al., 2004; G. J. Duncan &
Raudenbush, 1999).

Given these methodological challenges, several studies on the association of SEC and
student achievement found that students in classes or schools with lower average
SES showed lower achievement compared to students with the same background
characteristics in a class or school with higher average SES (e.g., Opdenakker &
Van Damme, 2001; Palardy, 2013; Sciffer et al., 2022; Tan et al., 2023; Van Ewijk
& Sleegers, 2010). A meta-analysis conducted by Van Ewijk and Sleegers (2010),
investigated the impact of peer SES at varying levels, including the classroom and
the school level, and found that the sizes of SEC effects depend on its measure (e.g.,
free lunch eligibility or a composite of different SES measures). A recently published
meta-analysis by Tan et al. (2023) synthesizes findings of 97 studies on SEC effects.
Most of these studies employ the proportion of free/reduced-price lunch or schooling
as a singular indicator to gauge SEC, focusing on SEC effects on student achievement

(primarily in languages and mathematics), rather than student attainment (such as
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reaching key educational milestones like college admissions or graduation), and are
predominantly US-based. Their findings demonstrate an average association of SEC
and student educational outcomes of r = .58, which were observed across both private

and public elementary and secondary schools.

In systems with between-school tracking practices, selection processes in the
transition from elementary to lower secondary school lead to different SEC at the
beginning of tracking. Based on theoretical assumptions, researchers have aimed to
understand how and why SEC is related to student achievement, distinguishing
between interrelated paths (see, e.g., Baumert et al., 2006b; Harker & Tymms, 2004;
Rumberger & Palardy, 2005; Tan et al., 2023).How many paths are differentiated
varies (three paths: Baumert et al., 2006b; Harker & Tymms, 2004; Thrupp et al.,
2002; Van Ewijk & Sleegers, 2010; six paths: Tan et al., 2023). In the case of three
paths, instructional quality or teaching, school resources, as well as interactions and
mutual influences between classmates are discussed (Harker & Tymms, 2004; Thrupp
et al., 2002; Van Ewijk & Sleegers, 2010). These assumed mediation processes are
described in section 2.2.3, where they are presented with reference to the de-tracking
reforms. Before that, the next section starts with presenting the between-school

tracking practices in Germany and the de-tracking reforms of some states.

2.2 Socioeconomic Disparities and De-Tracking

Reforms in Some German States

2.2.1 Overview on Between-School Tracking Practices in Germany

in Recent Years

In Germany, sovereignty in education policy lies with the state governments due to
federalism. However, in order to ensure comparable educational standards and
qualifications, the Standing Conference of the Ministers of Education and Cultural

Affairs of the States, known as the Kultusministerkonferenz (KMK), harmonizes
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educational policies between the states to a certain extent, e.g., with regard to basic
structure, teaching methods, and curricula (KMK, 2020). Nonetheless, some
differences exist within certain areas of schooling policy, particularly in tracking
practices. Compared to cross-national approaches, however, less unobserved
differences between federal states can be assumed (Waldinger, 2007; Woessmann,
2016), so that changes in tracking practices in certain German states present an
opportunity to investigate the relationship between tracking practices and

socioeconomic disparities (cf. 2.3).

In Germany, mandatory education begins at the age of six through comprehensive
elementary school, which spans the first four grades (exception: Berlin and
Brandenburg the first sixth grades). Variations between states arise after the
completion of elementary school. In the traditional (West) German secondary school
system, according to its between-school tracking practices, students are placed into
one of three vertically structured school types, after completing elementary school:
vocational, intermediate, and academic tracks (cf. 2.1.1). These tracks differ in terms
of years of schooling, curriculum, and, for the most part, teacher education. Each of
them offers a single track of education and leads to a particular school-leaving
qualification, which in turn largely determines students’ educational and labor-market

options (Maaz et al., 2008).

The academic track (i.e., Gymnasium) covers eight or nine years and offers the most
demanding curriculum. After completion, students obtain the general university
entrance qualification (the highest school-leaving qualification). The intermediate
track (i.e., Realschule), which lasts six years, offers general education to prepare
students for advanced vocational and professional training. In contrast, the vocational
track (i.e., Hauptschule) provides a more fundamental general education over five
years and prepares students for technical vocational training. After completing the
intermediate or vocational track, students may have the option to advance to academic
track schools under specific circumstances. These three school types are supplemented
in several states with one or even two additional school types. One of them are the

comprehensive schools which cover several courses of education in one school. In



Theoretical, Empirical, and Methodological Background 20

comprehensive schools, students are usually streamed within the school with respect
to certain subjects (course-by-course tracking). The comprehensive schools enable
students to achieve all school-leaving qualifications. In some states, within-school
tracking schools exist, which stream students within the school into different tracks for
all subjects. In the eastern German states, students mainly attend either the academic
track or within-school tracking schools and, to a smaller extent, comprehensive schools

(see M. Becker et al., 2017).

Against a backdrop of demographic change, declining acceptance of the vocational
track schools, low student achievement and pronounced socioeconomic disparities
identified by large-scale international and national assessment studies, some states in

particular faced substantial pressure to implement reforms.

2.2.2 The De-Tracking Reforms of Some German States

The discussion about the “best” tracking practices has been going on in Germany for
decades fueled by the results of international large-scale assessment studies, which
have described above-average socioeconomic disparities in student achievement in
Germany (cf. 2.1.1, see, e.g., Baumert et al., 2001; Baumert & Lehmann, 1997;
Miiller & Ehmke, 2016; OECD, 2019). Measures of socioeconomic disparities seem
to be particularly high in school systems with between-school tracking practices
(Ammermiiller, 2005; Baumert et al., 2006b; Hanushek & Woffmann, 2006; Strello
et al., 2021; Strello et al., 2022; Terrin & Triventi, 2023; Van de Werfhorst, 2018,
2019).

Further, vocational track schools have been widely criticized for depriving students of
essential educational opportunities and reinforcing educational disparities (Baumert
et al., 2006b; Hurrelmann, 2013; Ridderbusch, 2019; Tillmann, 2012; Tillmann &
Wischer, 2006). Potential obstructing factors for efficient learning may be concentrated
in vocational track schools, which is generally accompanied by a declining acceptance
and stigmatization of this school type (Baumert et al., 2006b; Helbig & Nikolai, 2015;
Knigge & Hannover, 2011; Weishaupt, 2009). Over the last fifteen years, several
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states have implemented reforms and transitioned towards a two-path system in order
to avoid the concentration of risk factors in schools, reduce disparities in achievement
acquisition, and ultimately to raise achievement levels at secondary level and to
improve participation in education (Baumert et al., 2013, 2017; Hurrelmann, 2013;
Ridderbusch, 2019; Tillmann, 2012). By converting or merging vocational track,
intermediate track, and comprehensive schools, the resulting comprehensive school
is to take on a central role and - in the medium term - remain the only school type
alongside the academic track (cf. Figure 2.1). Comprehensive schools integrate all
three traditional educational tracks and thus also open up a second direct path to
the general university entrance qualification in particular (i.e., a “two-path system”
because both academic track and comprehensive schools offer students the opportunity

to obtain all school-leaving qualifications) (cf. Hurrelmann, 2013).

Figure 2.1: School Structure in Germany Before and After De-Tracking Reforms
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The states with de-tracking reforms include Berlin, Bremen, Hamburg,
Rhineland-Palatinate, and Schleswig-Holstein. Among the states with reforms, Berlin

established a two-path system in the 2010/11 school year by converting all
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non-academic secondary schools into comprehensive schools, the “integrated
secondary schools” (cf. Baumert et al., 2017). As early as in the 1970s, Bremen
combined, but sustained the vocational and intermediate track schools in many cases
organizationally at “school centers”. Since the 2009/10 school year, a new form of
comprehensive school was introduced, which unites the former school centers and
comprehensive schools and gives rise to a two-path system (cf. Maaz et al., 2019). In
Hamburg, as of the 2010/11 school year, vocational and intermediate track schools
were abolished and a new form of comprehensive school, the “Stadtteilschule”, was
established, resulting in a two-path system (cf. Lenz et al., 2019). Since the 2009/10
school year, Rhineland-Palatinate has replaced vocational track and intermediate
track with the “Realschule plus”, while at the same time significantly expanding the
range of comprehensive schools, thus creating an expanded two-path system (see
Landtag Rheinland-Pfalz, 2008; for a more detailed description of the de-tracking
reforms in the individual five states, see Lenz, 2022). Schleswig-Holstein introduced
two new school types in the 2008/09 school year with the “Regionalschule” as a
within-school tracking school type and the “Gemeinschaftsschule” as a comprehensive
school type. Vocational track and intermediate track schools were successively
merged. As part of a further reform measure, the “Regionalschulen” were converted
into “Gemeinschaftsschulen” since the 2014/15 school year, completing the

transformation into a two-path system (see Jungmann, 2008; Wiechmann, 2013).

The decoupling of school type and school-leaving qualification, and the offering of all
educational paths in the available school types, aim to contribute to a more balanced
composition of the student body. Prior to the reforms, there were vocational track
schools that were characterized by a student body composition identified as
unfavorable for learning (Baumert et al., 2006b; Maaz et al., 2008; Trautwein et al.,
2007). Many low-achieving students from socioeconomically disadvantaged
backgrounds attended the vocational track schools, which largely determined their
school-leaving qualification that lead them finish school after nine years (Buchmann
& Park, 2009; Maaz et al., 2008). The de-tracking reforms are linked to the goal of
reducing socioeconomic disparities in learning and educational participation, and

ultimately raising achievement levels at the secondary level including through a
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performance-based - and consequently also socioeconomic (and cultural) - mix of the
student body (cf. Hurrelmann, 2013; Neumann, Maaz, & Becker, 2013; Ridderbusch,
2019; Tillmann, 2012). This dissertation aims to evaluate whether these de-tracking
reforms contributed to reducing socioeconomic disparities by focusing on the SEC and
its link to student achievement, as well as on students’ educational aspirations, which
have only been studied in individual states to date (cf. Helbig & Nikolai, 2017; Lenz
et al., 2019; Lenz et al., 2022; Maaz et al., 2019; Neumann, Liihe, et al., 2017). In
addition, the dissertation provides findings that can enrich the scholarly discussions
of the interplay between tracking practices and these aspects of socioeconomic
disparities (cf. 2.1.4, 2.1.5, and 2.1.6). The next three sections present how the
de-tracking reforms might affect SEC and its association with student achievement as

well as students’ educational aspirations.

2.2.3 Socioeconomic Composition in the Course of the De-Tracking

Reforms

Before considering how socioeconomic disparities in terms of SEC effects on student
achievement may have changed in the course of the de-tracking reforms, this section
describes the SEC in the states with and without de-tracking reforms before and after
the introduction of the de-tracking reforms. Since studies on SEC were only available
in individual states (cf. Helbig & Nikolai, 2017; Maaz et al., 2019; Neumann, Becker,
et al., 2017), the studies of this dissertation were preceded by a study on this very

question:

Lenz, S., Holtmann, M., Rjosk, C., & Stanat, P. (2019). Soziokulturelle Segregation
an weiterfiihrenden Schulen — Analysen zur Rolle der Gliederung des deutschen
Schulsystems und schulstruktureller Reformmaf3nahmen [Sociocultural segregation
in Germany’s secondary school systems — Effects of between-school track]. Zeitschrift

fiir Ergiehungswissenschaft, 22, 1333-1358.
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This study used data from the IQB National Assessment Study 2009 before the
introduction of the de-tracking reforms and the IQB Trends in Student Achievement
Study 2015 after the introduction of the de-tracking reforms, thus covering the reform
period. The representative samples include a total of 36,605 students at 1466 schools
(2009) and 31,350 students at 1425 schools (2015). The socioeconomic segregation
of the states with de-tracking reforms were compared with two further groups of
federal states without de-tracking reforms: one is characterized by a three-tier school
structure with academic, intermediate, and vocational track schools or a three-tier
structure plus comprehensive schools (Bavaria, Baden-Wiirttemberg, Hesse, Lower
Saxony, and North Rhine-Westphalia); and the other by a two-tier structure, i.e., with
comprehensive schools or within-school tracking schools in addition to the academic
track schools (Brandenburg, Mecklenburg-Vorpommern, Saarland, Saxony, Saxony-
Anhalt, Thuringia). The highest value of the socioeconomic index ISEI (Ganzeboom
et al., 1992) of the parents (HISEI) served as an indicator for student SES. First,
both measurement points were compared in terms of the proportion of students who
belong to the bottom SES quarter at the various school types using t-tests (Welch
tests). Second, dissimilarity indices for the three groups of states for 2009 and 2015
were computed (cf. O. Duncan & Duncan, 1955). This segregation measure can be
used to calculate the proportion of a given group of students who would have to
change the school type in order for the group to be distributed evenly across the

different school types.

The results showed that the proportion of students from socioeconomically
disadvantaged backgrounds increased at the comprehensive schools in the states with
de-tracking reforms, probably because students who attended intermediate or
vocational track schools before the reforms now mainly attend comprehensive
schools. Vertical socioeconomic segregation was evident to a similar extent in all
three groups of states and remained largely stable between 2009 and 2015, also in
the states with de-tracking reforms. The findings are consistent with the persistence of
socioeconomic segregation identified in various analyses focusing on individual states
(e.g., Helbig & Nikolai, 2017; Lenz et al., 2022; Maaz et al., 2019; Neumann, Becker,

et al., 2017). The vertical socioeconomic segregation in all groups of states was
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almost entirely due to differences between academic and non-academic school types
and therefore did not appear to be influenced by the changes of the non-academic
school types in the states with de-tracking reforms (for a further discussion of the
results, see Lenz et al., 2019). To summarize, the study indicated that vertical

socioeconomic segregation did not decrease in the course of the de-tracking reforms.

Subsequently, another study by Lenz et al. (2022) examined the segregation in three
German states (Berlin, Bremen, and Hamburg) before and after the introduction of
the de-tracking reforms. In consistency with the study presented above, their results
indicated that the vertical socioeconomic segregation has not changed in Berlin and
Hamburg. In Bremen, a decrease in vertical socioeconomic segregation could be
observed, which might be related to the special circumstances of limiting the number
of academic track schools (Lenz et al., 2022). Overall, the observations in the course
of the de-tracking reforms indicated that vertical socioeconomic segregation has hardly
changed (Helbig & Nikolai, 2017; Lenz et al., 2019; Lenz et al., 2022; Maaz et al.,
2019; Neumann, Becker, et al., 2017).

The studies described focused on changes in socioeconomic segregation between
academic and non-academic schools in the states with de-tracking reforms. Horizontal
and vertical socioeconomic segregation affect the SEC of school types and schools
within a school type. The studies did not examine the SEC in the different non-
academic school types. Because of the changes in the non-academic school types as
a result of the de-tracking reformes, it is particularly important to examine the so far
unanswered question of whether and how their SEC has changed. This dissertation
addresses this desideratum. The following section presents theoretical considerations

on how the de-tracking reforms might affect SEC effects.

2.2.4 Socioeconomic Composition Effects on Student Achievement

in the Course of the De-Tracking Reforms

In terms of how SEC might be related to student achievement when de-tracking

reforms are introduced, processes in the three interrelated paths mentioned in section
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2.1.6 could be affected (cf. Figure 2.2).! In general, the mediating processes of all
three paths usually refer to socioeconomic and achievement composition because

these characteristics are intertwined (see 2.1.4).

Instructional quality as one of the paths can include the adaptation of cognitively
demanding learning tasks, pace of instruction, effective classroom organization, well
thought-out instructional programs, and a student-oriented, positive school climate
with higher levels of expectations depending on the class composition (Baumert et al.,
2006b; Kunter et al., 2013; Mitchell et al., 2016; Pianta & Hamre, 2009; Reynolds
et al., 2014), which have been empirically identified as being linked to student
achievement, discipline problems, and motivational outcomes (e.g., Baumert et al.,
2010; Holzberger et al., 2020; Kunter et al., 2013; Palardy, 2015; Rjosk et al., 2014).
In systems with between-school tracking practices, lower-achieving students typically
find themselves in lower tracks with less demanding curricula (Baumert et al., 2006b;
Hattie, 2002). Moreover, teaching quality might be higher in academic track schools
than in the other tracks due to differing teaching qualifications (Rjosk et al., 2014;
Roloff et al., 2020). In the course of de-tracking reforms, instruction at comprehensive
schools (compared to instruction at vocational or intermediate schools) could be made
more challenging in line with the changing composition of the student body. Curricula
could also be adapted to teach the competencies that students need to have in order to
aim for the general university entrance qualification. These potential changes might,

for example, contribute to weaken the associations of SEC and student achievement.

'Here, it is referred to the distinction of three paths and the aspects of the other distinction are
subsumed under it.



Theoretical, Empirical, and Methodological Background 27

Figure 2.2: SEC Effects on Student Achievement (Mediation Model)
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As another path, resources available to the class or school such as principal or teacher
qualifications, parental involvement, and programs that promote learning are also
discussed to be linked to the SEC and its association with student achievement (Akay
& Karadag, 2019; Hattie, 2002; Muijs et al., 2014; Rumberger & Palardy, 2005; Tan
et al., 2023). For example, the most qualified teachers (who generally have priority in
transfer opportunities when positions become available) tend to go to schools with
a more favorable composition, where they expect teaching to be easier due to fewer
discipline problems and higher student motivation (Akay & Karadag, 2019; Betts et al.,
2000; Harker & Tymms, 2004; Muijs et al., 2014). In addition, certain educational
initiatives, like those allocating financial resources to schools based on their percentage
of disadvantaged students, could be used to provide additional support for student
achievement (cf. OECD, 2017). Furthermore, parental engagement is attributed to
this path (Epstein, 2010; Tan, 2018, 2020). If, following the de-tracking reforms,
comprehensive schools were also accepted as an alternative educational path to
the academic track by students from socioeconomically advantaged backgrounds, it

is conceivable, for example, that their parents, who are likely to value education,
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would show involvement. In case of more favorable compositions at comprehensive
schools after the introduction of the de-tracking reforms, some of the motivated and
well-qualified teachers may choose to teach at comprehensive schools, as they could
perceive the working conditions here as better than previously in the lower track

school types. Yet, these processes might take time to unfold and show effects.

Interactions and mutual influences between classmates are categorized under a third
path that might be affected more immediately by the de-tracking reforms. They
capture a range of dynamics linked to peer interactions, which might affect student
achievement and their motivational outcomes.? These processes include, for example,
the passing on or demonstration of problem-solving techniques, the clarification of
questions or the offer of support by higher-achieving students (more likely from
socioeconomically advantaged backgrounds) (Bandura, 1971; Ben-Ari &
Kedem-Friedrich, 2000; Kuzmina & Ivanova, 2018), which may mediate the
association of SEC and student achievement or college choice (e.g., Hornstra et al.,
2015; H. Liu et al., 2015; Palardy, 2015). Through mechanisms like social modeling
or positive reinforcement, in classrooms with higher shares of students from
socioeconomically advantaged backgrounds, shared beliefs, values, and behaviors
towards learning and schooling, such as a consistent school attendance or positive
school attitudes, are likely to become prevalent (see, e.g., Bandura, 1971; Dishion &
Tipsord, 2011; Eccles & Roeser, 2011; Goldsmith, 2011). Following the introduction
of the de-tracking reforms, by offering a pathway to the general university entrance
qualification and potentially mixing higher- and lower-achieving students from
different socioeconomic backgrounds at comprehensive schools, students may
encourage each other and be more motivated to aspire higher school-leaving
qualifications. According to the concept of social or peer contagion, peers influence
each other’s motivations and learning behavior, gradually aligning over time (Erbring
& Young, 1979; Kelly, 2009). Higher-achieving students (more likely from
socioeconomically advantaged backgrounds) can have a positive influence by

modeling beneficial values and aspirations and sharing insights on the advantages of

2The peer processes addressed here do not quite correspond to the understanding of the term in
economics, where it encompasses a broader range of characteristics (see Sacerdote, 2011)
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education (Dupriez et al., 2012; Hornstra et al., 2015). These peer interactions could,

in turn, facilitate student learning (e.g., Tenenbaum et al., 2020).

This sections has reviewed theoretical assumptions and empirical findings about how
SEC might affect student achievement and has provided some theoretical
considerations about how SEC effects might be related to the introduction of
de-tracking reforms. The empirical investigation of these theoretical considerations

represents a desideratum of research.

In systems with between-school tracking practices, the students’ educational
aspirations are significantly shaped by the school type they attend. The next section
focuses on how de-tracking reforms might affect students’ educational aspirations and

their socioeconomic disparities at the individual level.

2.2.5 Social Disparities in Students’ Educational Aspirations in

the Course of the De-Tracking Reforms

Research on differences in students’ educational aspirations related to tracking
practices began early (Kerckhoff, 1977; Spenner & Featherman, 1978). Beyond that,
studies have explored the relationship between students’ educational aspirations,
their socioeconomic backgrounds, and between-school tracking practices (e.g.,
Bittmann & Schindler, 2021; Buchmann & Park, 2009; Lee, 2014; McDaniel, 2010).
Buchmann and Dalton (2002) observed that in between-school tracking systems, the
school type a student attends strongly determined students’ educational aspirations,
possibly because it might be perceived as an indicator of a student’s abilities. Further,
Buchmann and Park (2009) revealed that in between-school tracking systems,
students’ socioeconomic backgrounds played a pivotal role in deciding the school type
a student ends up attending. Due to socioeconomic disparities in the transition from
elementary to secondary level in between-school tracking systems (cf. 2.1.4), it is
more likely that students from socioeconomically advantaged backgrounds attend the
higher tracks than students from socioeconomically disadvantaged backgrounds with

the same achievement (Buchmann & Dalton, 2002; Buchmann & Park, 2009; Lee,



Theoretical, Empirical, and Methodological Background 30

2014; Parker et al., 2016; Van de Werfhorst & Hofstede, 2007). Students from
socioeconomically disadvantaged backgrounds tended to be less likely to attend
schools that allow a direct transition to university, when showing the same
achievement (cf. 2.1.4; see also Triventi et al., 2020). The school type highlights the
most probable educational trajectory, thereby largely shaping students’ educational
aspirations (Buchmann & Dalton, 2002). These observations aligned with the
research of Lee (2014), which indicated that when accounting for the association of
socioeconomic background and school type, the direct link between students’
socioeconomic backgrounds and their educational aspirations became less
pronounced. Lee (2014) posited that delaying the initiation of between-school
tracking practices could attenuate the association between students’ socioeconomic

backgrounds and their educational aspirations.

In comprehensive schools, the school type does not determine students’ educational
aspirations (Buchmann & Dalton, 2002). There, students might adapt their
educational aspirations to their performance over the course of their school careers
(cf. Baumert et al., 2017; Buchmann & Park, 2009; Knigge, 2009; Maaz et al., 2008;
Neumann, Liihe, et al., 2017). The opportunities at comprehensive schools and peer
interactions might increase the educational aspirations of students from
socioeconomically disadvantaged backgrounds beyond parental influence for those
who perform well in school (cf. 2.2.4; Alexander & McDill, 1976; Buchmann &
Dalton, 2002; Lorenz et al., 2020). A study by Matthewes (2021) showed that in
German states with non-academic comprehensive schools in grade 5 and 6, the
proportion of students who do not plan to obtain a general higher education entrance
qualification is lower than in German states with between-school tracking practices.
The Berlin study, which scientifically accompanied the de-tracking reforms in Berlin,
observed a rise in educational aspirations among non-academic track students
planning to obtain the general university qualifications after the implementation of
the de-tracking reforms (Neumann, Liihe, et al., 2017). The correlation between
students’ socioeconomic backgrounds and their educational aspirations seemed to
remain significant in Berlin (Maaz et al., 2017). However, student achievement did

not appear to be controlled for in the analyses of students’ educational aspirations in
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the Berlin study. The statistical control of achievement is important in order to be able
to assess whether students’ educational aspirations are connected with their
achievement. Bittmann and Schindler (2021) focused on high-achieving students in
Germany, who indicated in grade 5 that they wish to obtain the general university
entrance qualification, and observed the development of their aspirations up to grade
9. Their results suggested that students in comprehensive schools were more likely to
lower their educational aspirations than students in academic track schools. The
share of students who changed their educational aspirations towards a less ambitious
option than the general university entrance qualification was higher in
comprehensive schools than in academic tracks schools (see also Schindler et al.,
2023). Moreover, the authors observed that students from socioeconomically
disadvantaged backgrounds lowered their educational aspirations more frequently
than students from socioeconomically advantaged backgrounds. They argued that
this observations might be related to the fact that students from socioeconomically

disadvantaged backgrounds more frequently attend non-academic tracks.

In summary, the findings described above suggest that changes in tracking practices
might be associated with changes in students’ educational aspirations as well as with
socioeconomic disparities in students’ educational aspirations. Since there are hardly
any studies comparing the socioeconomic disparities in students’ educational
aspirations between different non-academic tracking practices, this dissertation
addresses the question of whether the transformation of the non-academic
multiple-track school structure into comprehensive schools (or the existence of
comprehensive schools instead of a tracked non-academic school structure,
respectively) might affect socioeconomic disparities in students’ educational
aspiration, when their achievement is taken into account. The de-tracking reforms in
some German states provide an opportunity to extend this body of research by
conducting a comprehensive comparison of the educational aspirations of students
from all socioeconomic backgrounds, taking into account their achievement, between

states with different non-academic tracking practices.

Against the theoretical background and the empirical findings presented, the next
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section addresses the central debate about how reform effects can be estimated in the
first place, before the objectives of the dissertation are summarized (Chapter 3) and

the studies themselves are presented (Chapter 4 and Chapter 5).

2.3 Estimating the Effects of the De-Tracking Reforms

If policies are meant to improve on outcomes, they should not be based
on ideology or wishful thinking but rather on proven effectiveness. But
obtaining convincing evidence on the effects on specific education policies

and practices is not an easy task. (Schlotter et al., 2011, p.28)

Generating empirical evidence that can effectively guide policy is a challenging
endeavor. This difficulty arises from the need to establish causal relationships, which
requires the use of specialized research methods and adequate data. The primary
objective of these methods is to differentiate between accidental associations and

genuine causation.

When factors other than the predictor itself contribute to the correlation between the
predictor and the outcome, interpreting this correlation as the causal effect of the
predictor is problematic; this is referred to as an endogeneity problem (see, e.g.,
Wooldridge, 2015). The term “endogeneity” originates from the notion that the
predictor cannot be viewed as independent from the error term of the model. Instead,
it is endogenously determined within the model, depending on or jointly determined
with the outcome by a third factor. If this third factor affects both predictor and
outcome and is unknown or unobservable, it is referred to as “omitted variable(s)”.
The presence of a third factor introduces another potential explanation for the
observed associations (see, e.g., Wooldridge, 2015). For example, in the case of an
intervention or policy, if unobserved heterogeneity between the treated and untreated
is associated with a variable that affects both the treatment of interest and the
outcome, it is difficult to identify and isolate the true causal effects. A specific

example of omitted variables related to this dissertation would be the
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non-consideration of students’ socioeconomic backgrounds when examining the
relationship between the choice of school type in the transition from elementary to
lower secondary school and student achievement (cf. 2.1.4). Another source of
endogeneity is the concept of “reverse causality”, where the outcome of interest may
actually influence the treatment being studied, making it difficult to estimate causal
effects (see, e.g., Gerstman, 2013). For example, reverse causality could be present if
the effects of de-tracking reforms on student achievement are estimated, while
student achievement might be a driving factor for the introduction of the de-tracking

reforms (cf. 6.2.2).

Standard approaches attempt to address this issue by accounting for other potential
sources of correlation and removing the impact of these observed differences on the
outcomes. Multivariate models, such as classical ordinary least-squares (OLS) or
multilevel modeling (also known as hierarchical linear models or HLM), estimate
the effects of multiple variables on the outcome simultaneously. They estimate the
association between predictor and outcome while considering the effects of other
observed factors. However, often we cannot fully observe all relevant variables, and
as long as some of them remain unobserved and omitted, the estimated conditional

association cannot be interpreted causally (cf. Schlotter et al., 2011).

When it comes to estimating the effects of educational policy reforms, countries with
different tracking practices are usually compared in order to identify the advantages
and disadvantages of these practices. Apart from their tracking practices, these
countries differ in a number of other characteristics such as their demographic
structure, their teacher education or curricula, which makes reliable comparisons
difficult. Ideally, we would like to observe the same individuals at the same time both
in the treated and untreated countries. In such a scenario, one could argue that the
difference in outcomes is genuinely attributable to the effects of the intervention.
However, this is impossible because an individual cannot be simultaneously both
treated and untreated. Therefore, the key challenge lies in estimating what would
have happened in the counterfactual situation, specifically, the outcome that a treated

individual would have had if they had not received the treatment (cf. Angrist &
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Pischke, 2009). It is necessary to develop research designs that come as close as
possible to constructing such a counterfactual comparison. The basic idea of those
approaches that aim to identify causal effects is that treatment and control groups do
not show systematic differences, provided that the division of the population into the
two groups is completely random and a substantial number of individuals are

observed that guarantees randomness (Schlotter et al., 2011).

Due to the rarity of randomized experiments, methodological techniques are
employed to approximate them as closely as possible. Examples of such techniques
include the Instrumental-Variable Approach and the Regression-Discontinuity
Approach (cf. Angrist & Pischke, 2009). These approaches seek to leverage variations
in observational data that arise from sources external to the association of interest. In
a way, they attempt to emulate the random assignment by exploiting instances where
natural occurrences or institutional regulations and designs generate random

variations (Schlotter et al., 2011).

Alternative approaches aim to mitigate the influence of unobserved factors, even when
they are not directly observed in the data. This can be achieved if these unobserved
factors remain “fixed” along the second dimension (such as time) of the data set, for
example, if these unobserved factors remain constant over time (cf. Schlotter et al.,
2011). That is why approaches like fixed effects estimations often rely on (extensive)
panel data as a starting point. By disregarding variations in the outcome levels
across individuals and focusing solely on changes over time — as in the Difference-in-
Differences approach, which is related to fixed effects estimations — these approaches
address unobserved heterogeneity resulting from factors that remain constant over

time.

The Difference-in-Differences approach is a method for panel data analysis employed
when certain groups are exposed to a treatment while others are not (cf. Angrist &
Pischke, 2009; Athey & Imbens, 2017). The identification strategy involves computing
two differences between group means: The first difference between the groups at
each time point is calculated; the second difference is then determined from the

difference between the differences calculated in the first step. The second difference
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captures how the change in the outcome varies between the two groups, thus aiming

to represent the causal effect of the treatment variable.

The underlying idea of this strategy is the following: The two groups may exhibit
observable differences, meaning their group-specific means might diverge even in
the absence of treatment. However, if this difference remains constant over time in
the absence of treatment, it can be eliminated by subtracting the difference in the
outcome variable before the treatment (cf. Figure 2.3). Consequently, the remaining
difference between these group-specific differences is assumed to reflect the causal
effect of interest. This aims to take into account both unobserved group characteristics
and characteristics of the timing of the intervention that are common to both groups
(Legewie, 2012; Zeldow & Hatfield, 2019). The crucial assumption required for
the Difference-in-Differences approach to identify the causal effect is that the group-
specific trends in the outcome of interest would be identical in the absence of treatment
(Angrist & Pischke, 2009; Zeldow & Hatfield, 2019). In specific applications, it is
necessary to critically discuss this untestable, crucial assumption of the Difference-in-

Differences approach.
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Figure 2.3: Identification of the Difference-in-Differences Estimator
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Note: The figure is based on the application of the Difference-in-Differences approach in Study

2, but has been modified slightly for illustration purposes.

This dissertation addresses the challenge of identifying the potential associations of
de-tracking reforms with socioeconomic disparities as adequately as possible. The
data basis allows for a comparison of groups of states before and after the
implementation of the de-tracking reforms, one group with de-tracking reforms and
one group without de-tracking reforms. In this way, states without de-tracking reforms
can serve as comparison target and time-invariant characteristics of the states are
taken into account. However, the states with de-tracking reforms do not represent a
comprehensive school system without between-school tracking practices, but a
tracking system reduced to a two-path school structure. This means that the analyses
cannot draw any conclusions about differences between a comprehensive secondary
school system and between-school tracking system. Rather, the results aim to provide
information on possible changes induced by de-tracking reforms from a multi-track to
a comprehensive non-academic school structure (cf. Figure 2.3; Van de Werfhorst,
2018, 2019). This identification strategy is comparable to the one used by Piopiunik

(2021) to analyzed the effects of de-tracking reforms in Germany on student



Theoretical, Empirical, and Methodological Background 37

achievement. Van de Werfhorst (2018, 2019) applied a similar approach, but with

comparisons between countries with and without reforms.

The analytical approach described differs from the approaches of many studies
investigating tracking effects, e.g., in longitudinal analyses, which tend to take into
account different developments in student achievement or socioeconomic disparities
between different school tracks (e.g., M. Becker et al., 2006; Dockx et al., 2019; Pfost
et al., 2010; Retelsdorf & Moller, 2008; Traini et al., 2021). Those studies compare
learning developments of students in the different tracks and examine possible
achievement gaps or the change in the association between educational outcomes and
students’ socioeconomic backgrounds. In doing so, they try to identify how the
different tracks affect students’ learning, e.g., by comparing student achievement in
academic track schools and in the non-academic track schools. Another way of
investigating tracking effects is based on cross-national comparisons. These studies
describe differences between countries with different tracking practices (e.g.,
Dammrich & Triventi, 2018; Duru-Bellat & Suchaut, 2005; Schiitz et al., 2008;
Skopek & Passaretta, 2021; Skopek et al., 2019; Van de Werfhorst & Mijs, 2010) or
compare changes in socioeconomic disparities from elementary to lower secondary
school level between countries with different tracking systems (e.g., Ammermiiller,
2005; Hanushek & Woldmann, 2006; Strello et al., 2021). Since countries could be
heterogeneous and differ in a number of other potentially relevant unobserved
characteristics, the estimations of studies with cross-national comparisons could be

biased due to omitted variables.

In summary, the analyses of the latter approaches aim to answer the question of how
different tracking practices (e.g., between-school tracking practices in comparison
to comprehensive schooling or an earlier compared to a later onset of between-
school tracking practices) are associated with student outcomes and socioeconomic
disparities. This dissertation aims to identify possible changes in student outcomes or
socioeconomic disparities as a result of the introduction of de-tracking reforms — as

opposed to the case where no de-tracking reforms were implemented.

Although both studies of this dissertation are interested in identifying the effects of
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the de-tracking reforms, the focus and implementation of the analyses differed. Due to
the complexity of the adequately specifying SEC effects (see 2.1.6), Study 1 estimates
and compares school type-specific SEC effects before and after the introduction of the
reforms in the states with de-tracking reforms using multilevel-multigroup analyses. In
addition, the difference in the estimators of SEC effects between states with de-tracking
reforms and states without de-tracking reforms was calculated following the basic idea
of the Difference-in-Differences approach. In Study 2, the Difference-and-Differences

approach is applied to estimate the effects of the de-tracking reforms.

Using state-of-the-art identification strategies, the studies aimed to identify and
estimate the effects of de-tracking reforms based on secondary analyses without
planned experimental settings. Given the methodological considerations outlined

above, the following section summarizes the objectives of this dissertation.



Objectives of the Dissertation

Previous research investigating the relationship between tracking practices and
socioeconomic disparities has primarily been based on comparisons between
countries with different tracking practices (cf. 2.1.4; e.g., Ammermiiller, 2005;
Hanushek & WofAmann, 2006; Skopek & Passaretta, 2021; Skopek et al., 2019;
Strello et al., 2021; Terrin & Triventi, 2023; Van de Werfhorst & Mijs, 2010;
Van de Werfhorst, 2018, 2019). However, these cross-national comparisons might to
be subject to bias arising from omitted variables due to unobserved differences
between countries (e.g., Piopiunik, 2021; Waldinger, 2007; Woessmann, 2016).
Other than the comparison between countries, the similarities between the school
systems of the German federal states are assumed to be accompanied with fewer
unobserved differences due to agreements between the states (cf. KMK, 2020) that
might affect the estimation of the association between tracking practices and
socioeconomic disparities (cf. Piopiunik, 2021). As only some states have introduced
de-tracking reforms, a comparison of states with and without de-tracking reforms
before and after their introduction provides an opportunity to extend existing
research findings on the relationship between tracking practices and socioeconomic

disparities (cf. 2.3).

The way between-school tracking practices are implemented determines to a large

extent how students are distributed across different school types (cf. 2.1.1; Baumert
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et al., 2006b; Dumont, Neumann, Maaz, et al., 2013; Maaz et al., 2008). In turn,
the school type a student attends decisively shapes his or her educational path and
opportunities on the labor market (Buchmann & Dalton, 2002; Parker et al., 2016).
The relationship between socioeconomic disparities and between-school tracking
practices is intensively debated in Germany on the basis of international and national
large-scale assessment studies, also due to above-average socioeconomic disparities
in international comparisons (e.g., Kuhl et al., 2016; Mahler & Kolm, 2018; Miiller
& Ehmke, 2016; Niemietz et al., 2023; OECD, 2019). Socioeconomic disparities
in systems with between-school tracking practices are largely explained by primary,
secondary and tertiary effects of origin, which become particularly significant in
the transition from elementary to lower secondary school (Baumert et al., 2006a;
Boudon, 1974; Esser, 2016; Gresch, 2012; Maaz et al., 2008). In addition, between-
school tracking practices have the side-effect of school-specific, vertical socioeconomic
segregation, which leads to a different SEC of the student body at the individual
school types (cf. 2.1.4 and 2.1.5; e.g., Baumert et al., 2006a; Hanushek & W6Rmann,
2006; Maaz et al., 2014; Maaz et al., 2008; Strello et al., 2022; Van de Werfhorst &
Mijs, 2010). A less favorable SEC of the student body in schools or classes appears
to contribute to socioeconomic disparities in student achievement (cf. 2.1.6; e.g.,

Baumert et al., 2006b; Tan et al., 2023; Van Ewijk & Sleegers, 2010).

This dissertation examines whether the de-tracking reforms contribute to a change in
socioeconomic disparities in terms of SEC effects on student achievement (cf. 2.2.3
and 2.2.4) as well as in terms of students’ educational aspirations (cf. 2.2.5). To
answer these questions, the effects of de-tracking reforms recently introduced in some
German states, which transformed the up to four non-academic school types into a
two-path school structure, are analyzed (cf. 2.2.2 and 2.3). In the two-path school
structure, students can continue their school career until they acquire the general
university entrance qualification in both academic track schools and comprehensive
schools. These de-tracking reforms aim to reduce disparities in student achievement,
their educational aspirations and educational attainment in the non-academic track

schools, particularly with respect to students’ socioeconomic backgrounds.
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Due to changes in the non-academic tracks as a result of the de-tracking reforms,
this dissertation addresses the question of whether the SEC in the non-academic
school types has changed (cf. 2.2.3). In addition to answering this question, Study 1
examines if de-tracking the non-academic tracks has affected the association of SEC
and student achievement (cf. 2.2.4). Shared values among classmates are discussed to
contribute to the explanation of SEC effects according to which students share norms,
values and expectations facilitating student learning (e.g., Tenenbaum et al., 2020).
Thus, Study 1 also investigated whether shared values among students, measured by
the level of students’ educational expectations, contributed to the intended reduction
of SEC effects on student achievement. After de-tracking reforms, the reformed school
type offers students the opportunity to pursue all educational paths at this school
type. Study 1 therefore also examined whether the proportion of students expected to
obtain the general higher education entrance qualification — as an indicator of shared

values among students — contributed to a change of SEC effects.

In addition to student achievement, in systems with between-school tracking
practices, students’ educational aspirations are closely linked to the school types and
the school-leaving qualifications they offer (cf. 2.1.3; e.g. Buchmann & Dalton, 2002;
Buchmann & Park, 2009; Maaz et al., 2008; Zimmermann, 2020). Students’
educational aspirations are — together with their achievement — an important
determinant of the acquisition of educational qualifications and subsequent
educational success (e.g., Beal & Crockett, 2010; Bozick et al., 2010; Sewell et al.,
1970; Sewell et al., 1969). Between-school tracking practices tend to contribute to
socioeconomic disparities in students’ educational aspirations (cf. 2.2.5; e.g.,
Bittmann & Schindler, 2021; Buchmann & Dalton, 2002; Buchmann & Park, 2009;
Maaz et al., 2008; Zimmermann, 2020). Therefore, Study 2 analyzes how de-tracking
of the non-academic tracks to comprehensive schools, which offer all educational
paths, affects students’ educational aspirations and the associated socioeconomic

disparities.
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desegregation of students from different socioeconomic backgrounds and to reduce
educational disparities. We investigated whether socioeconomic composition (SEC)
and SEC effects have, in fact, changed with the de-tracking reforms. Moreover,
we examined whether a possible increase in students’ educational expectations of
achieving the general qualification for university entrance contributes to the intended
reduction of SEC effects. We used data from two representative large-scale assessment
studies carried out in 2009 and 2015 covering the period of reforms. The SEC changed
in non-academic school types. SEC effects on students’ reading achievement tended to
decrease, but are still significant in the comprehensive schools. The level of students’

educational expectations did not mediate the SEC effects.

Keywords

Socioeconomic composition, socioeconomic composition effects, de-tracking reforms,

students’ educational expectations, mediation, large-scale assessment studies

4.1 Introduction

Disparities in the educational system associated with students’ socioeconomic
backgrounds have been discussed for more than twenty years (e.g., Contini &
Cugnata, 2020; Hanushek & Woldmann, 2006; Kim et al., 2019; J. Liu et al., 2022;
Terrin & Triventi, 2023). Class and school characteristics related to student body
composition are considered relevant for student learning (M. Becker et al., 2022;
Coleman et al., 1966; Hamre & Pianta, 2010; Tan et al., 2023). In addition to the
mean achievement of a class, the socioeconomic composition (SEC) is viewed as
particularly important for students’ learning development (i.e., Opdenakker &
Van Damme, 2001; Palardy, 2013; Sciffer et al., 2022; Tan et al., 2023; Van Ewijk &
Sleegers, 2010). Studies on SEC effects indicate that students in classes with lower
mean socioeconomic status (SES) perform less well, independent of their own

background characteristics.
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Classes differ in their mean achievement and SEC depending on, among other things,
the tracking system, i.e., the extent to which the school system assigns students to
different school types based on their achievement in elementary school (Baumert
et al., 2006a; Dumont, Neumann, Maaz, et al., 2013; Sciffer et al., 2022). In Germany
exists a prototypical between-school tracking system with an early start after 4-6
years of elementary schooling (M. Becker et al., 2017). Yet, de-tracking reforms
have been carried out during the last years in some federal states. Their goals are to
facilitate desegregation of students from different backgrounds and to reduce adverse
composition effects and educational disparities (Baumert et al., 2017). By converting
or merging vocational track, intermediate track, and comprehensive schools into
comprehensive schools, all educational paths and school-leaving qualifications can
be reached at comprehensive schools. The class composition might become more
favorable especially for students from disadvantaged socioeconomic backgrounds who

primarily attended the vocational track, i.e. the lowest track, before the reforms.

One theoretical explanation for the existence of SEC effects is that students in classes
with higher mean SES share norms, values and expectations facilitating student
learning (e.g., Tenenbaum et al., 2020). Before the reforms, each school type lead to
a particular school-leaving qualification, which in turn strongly determined students’
educational paths and labor-market options. In the comprehensive schools, students
can strive for all school-leaving qualifications including the general university
entrance qualification that previously could only be acquired at the academic track
(cf. M. Becker et al., 2017). This change may lead classmates to encourage each other
to develop higher educational expectations (Buchmann & Dalton, 2002), and provide
low-SES students with environments more conducive to learning. This may
subsequently reduce the association of SEC and student reading achievement, i.e.,

mediate the intended decline in SEC effects.

In the present study, we investigated whether the SEC and the SEC effects have, as
intended, changed in the course of the recent de-tracking reforms in Germany by
analyzing two national large-scale assessment studies before and after the

implementation of the reforms. Moreover, we examined whether a possible increase
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in students’ educational expectations contributes to reducing the SEC effects. In order
to approach these questions theoretically and empirically, we will address first how
tracking and SEC are related and how de-tracking reforms may reduce this
association. Next, we discuss tracking and SEC effects on students’ achievement and,
finally, how the de-tracking reforms might influence the SEC effects in the reformed

school types.

4.2 Theoretical Background

4.2.1 Tracking, SEC and De-Tracking Reforms

In most school systems, students are in some way grouped according to their ability,
with varying onset depending on the country (Chmielewski, 2014). Tracking practices
in general are based on the assumption that forming more homogeneous learning
groups by ability grouping facilitates student support according to their learning

requirements (Ireson & Hallam, 2001; Van de Werfhorst, 2019).

How ability grouping is implemented differs between countries. In Germany — as
in, for example, the Netherlands or Austria — between-school tracking is carried out,
where students transfer to different school types after elementary school (after 4th
or 6th grade). The decisive factor in the transition is the students’ performance
in elementary school. In Germany, education is a state matter, resulting in sixteen
educational systems (M. Becker et al., 2017). Traditionally, students in the western
German states attended one of the three school types: the academic, the intermediate
or the vocational track. Each of these school types offered a single course of education
in which students, including elementary school, attended school for either nine,
ten, or thirteen years. The different school types led to a particular school-leaving
qualification, thus shaping students’ educational and labor-market path (Maaz et al.,
2008). These three school types were supplemented in some states, on the one hand,
by comprehensive schools which covered several courses of education by streaming

students within schools with respect to certain subjects (course-by-course tracking)
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and enabling students to get prepared for all school-leaving qualifications. On the
other hand, they were supplemented by within-school tracking schools which streamed
students within schools into different tracks for all subjects. In the eastern German
states, students mainly attended either the academic track or within-school tracking
schools and to a smaller extent comprehensive schools (see M. Becker et al., 2017, for

further details).

Over the last ten to fifteen years, de-tracking reforms took place in some German
federal states. These reforms reduced a multiple track system to a two-path school
structure, mostly by converting or merging vocational track, intermediate track, and
comprehensive schools. The reformed school type offers students the opportunity to
pursue all educational paths at this school type (cf. M. Becker et al., 2017). Before the
reform, it was mainly students at academic track schools who achieved the highest
school-leaving qualification entitling them to study at university. In the reformed two-
path school structure, students in comprehensive schools also have the opportunity to
strive for this school-leaving qualification. However, in some states with de-tracking
reforms, within-school tracking schools remain, to varying degrees, offering different
tracks for all subject and leading to the corresponding school-leaving qualification.
Since this school type was not affected by reforms, basically maintained the former

tracked system and exists only in some states, we exclude it of our considerations.

In tracked school systems, students in the respective school types differ in their
achievement and socioeconomic backgrounds because these student characteristics are
typically highly correlated. Moreover, socioeconomic disparities occur at educational
transitions (cf. primary and secondary effects of origin: Boudon, 1974; Maaz et al.,
2008). As a result of these effects, the student bodies at different school types vary
in mean achievement as well as in socioeconomic composition. The central goals of
the de-tracking reforms were, amongst others, to reduce social segregation, adverse
effects of student composition, and differences in learning trajectories at different
school types. This was expected to ultimately raise the educational level, especially of

lower performing students (cf. Baumert et al., 2013, 2017).

A few studies already investigated whether social segregation, SEC, and socioeconomic
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disparities changed after the de-tracking reforms, mostly focusing on single states
(Helbig & Nikolai, 2017; Lenz et al., 2019; Lenz et al., 2022; Maaz et al., 2019;
Neumann, Becker, et al., 2017): A study by Lenz et al. (2019) using the same data
the present study is based on showed that the proportion of students with low SES
increased at the comprehensive schools in the states with reforms, probably because
students who attended intermediate or vocational track schools before the reforms
now mainly attend comprehensive schools. Social segregation between the academic
track and non-academic school types mostly continued to exist (Lenz et al., 2022;
Neumann, Becker, et al., 2017), with similar selection mechanisms in school choice
observed as before the reform. The Berlin study, which scientifically accompanied
the reform in Berlin, showed stable socioeconomic disparities in achievement and
educational expectations, despite a significant increase in the expectation of achieving
the general qualification for university entrance (Maaz et al., 2017). To date, we do
not have a comprehensive picture across all states with reforms regarding how the
SEC has changed in comprehensive schools. In addition, whether any change in SEC
affected student achievement in the wake of de-tracking reforms remains unanswered

so far.

4.2.2 Tracking and SEC Effects on Student Achievement

In tracked educational systems, the differences in achievement development between
schools are due to both composition effects and institutional effects like differences
in curricula or approaches to teaching (Baumert et al., 2006a; Maaz et al., 2008;
Opdenakker & Van Damme, 2006; Terrin & Triventi, 2023). Composition effects
refer to the influence of student body composition. They are defined as effects of
aggregated individual characteristics at the group level controlling for the effects of

the individual characteristics (Raudenbush & Bryk, 2002).

In the following, we focus on SEC effects that have consistently been identified in
international and national studies (Hanushek et al., 2003; Opdenakker &

Van Damme, 2001; Tan et al., 2023; Van Ewijk & Sleegers, 2010). The findings
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suggest that students in classes with higher mean SES perform better regardless of
their individual background characteristics. Taking institutional effects into account,
Dumont, Neumann, Maaz, et al. (2013) summarized for Germany in a review that,
after controlling for mean achievement, the SEC still has a positive association with

students’ achievement.

In tracked school systems, composition effects may differ between school types
(Baumert et al., 2006a). Yet, there are only a few studies on school-type-specific
composition effects in Germany. Small SEC effects were observed at the academic
track schools while no significant SEC effects were observed at intermediate and
vocational track schools (Baumert et al., 2006a; Dumont, Neumann, Nagy, et al.,
2013). Stanat (2006) concluded from her analyses of vocational track schools that
effects of SEC, mean achievement and the share of immigrant students are hard to
disentangle showing overall less beneficial learning environments at those schools
compared to schools in other tracks. For comprehensive schools, Baumert et al.
(2006a) found significant SEC effects. Yet, changes in tracking and in the SEC at
different school types may affect the extent to which SEC effects on student

achievement occur.

4.2.3 De-Tracking Reforms and SEC Effects on Student

Achievement

On the question of how the SEC affects student outcomes, three interrelated domains
are commonly discussed (cf. Baumert et al., 2006a; Harker & Tymms, 2004; Palardy,
2013; Van Ewijk & Sleegers, 2010): (1) teaching, (2) resources, and (3) interactions
and mutual influences between classmates (see Figure 4.1). However, we will only

briefly discuss the former two, as the focus of our study was on the latter domain.
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Figure 4.1: Mediation Model of SEC Effects on Student Achievement
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Concerning teaching, it is, for example, assumed that teachers adapt their instructional
practice and organization of their lessons to the class composition (Dumay & Dupriez,
2007; Rumberger & Palardy, 2005). Teachers who teach in classes with lower mean
SES and the associated lower mean achievement, are likely to lower their level of
demands and pace more than necessary or deal more with discipline problems leading
to lower student achievement in classes with low SEC (Palardy, 2015; Rjosk et al.,
2014). In addition, the resources available to the class or school, such as parental
involvement or the acquisition of adequate staff, may influence SEC effects (Baumert
et al., 2006a). For example, teachers with good credentials and teaching skills typically
have more employment options and might prefer working in schools with higher mean
SES where they expect teaching to be easier due to fewer discipline problems and

higher student motivation (Harker & Tymms, 2004).

More immediate effects could occur due to in the interactions and mutual influence
between classmates. Several studies showed a possible mediation of SEC effects on
achievement or college choice (e.g., Hornstra et al., 2015; H. Liu et al., 2015; Palardy,
2015). According to the notion of social or peer contagion, students influence each
other’s motivation and learning behavior and thus become more similar within a class
over time (Erbring & Young, 1979; Kelly, 2009). In classes with higher mean SES, for

example, classmates from advantaged socioeconomic backgrounds may have a positive
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impact on the perception of schooling (Dupriez et al., 2012). They might exemplify
corresponding values, aspirations, function as role models, and provide access to
relevant information on the benefits of schooling (Dupriez et al., 2012). Their higher
motivation and higher educational expectations can potentially influence classmates
from disadvantaged socioeconomic backgrounds (Buchmann & Dalton, 2002; Hallinan
& Williams, 1990). Positive attitudes towards school and achievement could, in turn,
have positive effects on students’ learning outcomes. In classes with lower mean
SES, on the other hand, the appreciation of schooling might be less prevalent and the
classmates may influence each other in their motivation and learning behavior in less

favorable ways (Hornstra et al., 2015).

Before the reforms in Germany, vocational track schools in particular were
characterized by student compositions with lower mean SES. Many low-achieving
students from disadvantaged socioeconomic backgrounds attended this school type,
which largely determined their educational path and their school-leaving
qualification. In such a context, peers are less likely to encourage each other to strive
for higher school-leaving qualifications. Also, students at vocational track schools are
subject to stigmatization processes due to the unfavorable reputation of the school
type, which can lead to negative collective identities and school motivation (Knigge &

Hannover, 2011).

By merging vocational track, intermediate track, and comprehensive schools in some
German states, direct links between the school type and the corresponding
school-leaving qualification were dissolved. This decoupling aims at enabling
students to adapt their educational expectations according to their achievement and
to obtain higher levels of schooling (Neumann, Liihe, et al., 2017). After the reforms,
students (from disadvantaged socioeconomic backgrounds) who would have attended
a vocational track school now attend a comprehensive school, where they also have
contact with higher-performing and higher-SES classmates. They could be
encouraged and influenced by their fellow students. We do not expect a discouraging
effect for students from advantaged socioeconomic backgrounds, as a general trend

toward higher school-leaving qualifications emerged in Germany during the reform
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period (Autorengruppe Bildungsberichterstattung, 2020). In this way, the association
between SEC and educational expectations could decrease (see Figure 4.1: path A),
which, in turn, could lead to the reform’s intended reduction of SEC effects on

students’ achievement in the non-academic school types (path C).

Empirical analyses showed that educational expectations were higher in schools with
higher mean SES (Frost, 2007; Meyer, 1970). Dupriez et al. (2012) found in 20 of the
28 countries studied higher educational expectations among students with comparable
achievement and family backgrounds in schools with a more favorable SEC using
data from PISA 2003. Buchmann and Park (2009) investigated the relationship
between students’ socioeconomic backgrounds, students’ attendance of different
school types, and their educational and occupational expectations with data from
PISA 2003. In highly differentiated educational systems such as Germany, they
found a strong correlation between students’ socioeconomic backgrounds and the
school type. The school type, in turn, was associated with students’ educational
expectations. Buchmann and Dalton (2002) found that interpersonal influences
on students’ educational expectations were not relevant in differentiated secondary
school systems. However, interpersonal influences were relevant in undifferentiated
secondary school systems, as the school type was not the primary determinant of
students’ educational expectations. The study accompanying the de-tracking reforms
in Berlin found an increase in the educational expectations of non-academic track
students (Neumann, Liihe, et al., 2017) suggesting that the de-tracking reforms led to
changes in educational expectations. Thus, if the level of educational expectations
among classmates mediated the SEC effects and the association between SEC and
educational expectations diminished in the course of the de-tracking reforms (see
Figure 4.1: path A), the SEC effects on students’ achievement could decrease (path
C).

Based on the theoretical considerations and the empirical findings presented, we pose

the following research questions (RQ):

1) Has the SEC in the non-academic school type mainly covered by the de-tracking

reforms changed after the reforms?
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2) Have the SEC effects on student achievement decreased in the non-academic school

type mainly covered by the de-tracking reforms?

3) Are the SEC effects on student achievement in the non-academic school type mainly
covered by the de-tracking reforms mediated by the level of educational expectations

in the classroom?

4.3 Materials and Methods

4.3.1 Participants

Our analyses are based on data from the National Assessment Study 2009 and the
IQB Trends in Student Achievement Study 2015 carried out by the Institute for
Educational Quality Improvement (IQB) in Germany (Koller et al., 2011; Stanat et al.,
2018)2. These large-scale assessment studies, in which one class per school was
drawn, measured achievement in German, English, and French at the end of 9th grade
in large representative samples for all 16 federal states in Germany. We investigated
reading comprehension in German (i.e., the language of instruction) as an outcome

because it represents a key requisite for acquiring competencies in all subjects.

We focused on the five German states with de-tracking reforms (Berlin, Bremen,
Hamburg, Rhineland-Palatinate, and Schleswig-Holstein). Our analyses before the
reforms are based on 7,052 students in 332 classes in 2009 (average number of
students per classroom M = 21) and 4,438 students in 216 classes in 2015 after
the reforms (average number of students per classroom M = 21). The sample
included students who took part in the German language tests and who attended
either vocational track, intermediate track or comprehensive schools. For a sample

description, see Table 4.1.

>The datasets are available for non-commercial research at the research data centre at the IQB.
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Table 4.1: Descriptive Statistics of Demographic Variables in the States With De-Tracking Reforms.

2009 2015
Variable Individual Classroom Individual Classroom
Level Level Level Level

N=7,052 N=332 N=4438 N =216

SES
M 43.8 43.2 45.8 45.5
SD 19.1 8.9 19.3 8.4
Educational expectations (%) 9.8 8.80 23.6 22.3
Immigrant background (%) 30.0 37.8
Gender (female (%)) 47.0 45.6
Age
M 15.3 15.0
SD 0.7 0.7
School track (%)?
Comprehensive Schools 14.7 41.2
Vocational Track 17.5
Intermediate Track 23.8 0.01

Note. *The remaining percentage of students attends either academic track or within-school

tracking schools.

4.3.2 Measures

In our secondary analysis, we used information from standardized achievement tests,
student and parent questionnaires, and the student participation list completed by the

school coordinators of the study:.
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Outcome Variable.

Student achievement in reading comprehension. We used the five (2009)
respectively fifteen (2015) plausible values estimated in the IQB assessment studies
for each student based on standardized achievement tests (Bohme et al., 2010;
Schipolowski et al., 2016). The competence estimates from 2009 were transferred to
the metric of 2015 to allow for comparison. The metric of 2015 was scaled with a
mean score of 500 and a standard deviation of 100 in the total sample of ninth
graders in Germany (sample distribution in 2009: M = 464.63, SD = 91.26; in 2015:
M = 457.93, SD = 94.39).

Student Level Background Variables.

U

SES. We used the highest “International socioeconomic Index of Occupational Status’
(HISEI) as the measure of SES (Ganzeboom et al., 1992). This index can theoretically
range from 11 to 89. The HISEI is based on a classification of the occupation of the

students’ mother or father, whichever is higher.

Immigrant background. Immigrant background was categorized based on the
country where the parents were born. To be classified as a student with an immigrant

background, at least one parent had to be born abroad.
Gender. Dummy coding for student gender was used (0 = male, 1 = female).

General cognitive ability. The general cognitive ability of the students was only
administered in 2015 and assessed with a subtest on reasoning of the Berlin test for
fluid and crystalline intelligence for grades 8-10 (BEFKI 8-10: Wilhelm et al., 2014).
In additional robustness checks, we took into account this measure at individual and
aggregated at classroom level as a proxy for previous student achievement in these

cross-sectional data (see Baumert et al., 2006a, on the validity of such a proxy).
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Independet Classroom Level Variable.

SEC. At the classroom level, we aggregated the individual background information on

SES as a measure for SEC.

Mediator.

Educational Expectations. The school coordinators indicated in the student
participation list which school-leaving qualification each student is aiming for. We
created a dichotomous variable (0= expectation of not achieving the general
qualification for university entrance, 1= expectation of achieving the general
qualification for university entrance). For addressing RQ3, we aggregated this
dichotomous variable to the proportion of students who expect to achieve the highest
school-leaving qualification to represent the level of educational expectations in the

classroom.

In addition, in 2015, students were asked in the student questionnaire which school-
leaving qualification they are likely to have attained when they leave school. The
agreement between the student data and that of the school coordinators in 2015 was
Cohen’s Kappa =.70. In additional robustness checks, we calculate the analyses of

RQ3 for 2015 using the student data.

4.3.3 Data Analysis

For data preparation and RQ1, we used the software R (v4.2.1, R Core Team, 2022).
For RQ1, we estimated the changes of SEC in different school types with the eatRep
package (Weirich et al., 2022). We analyzed the RQ2 and RQ3 conducting multilevel
models using the software Mplus (Version 8.3; Muthén & Muthén, 1998 — 2007).
We modeled the SEC effects on student achievement via mean SES, controlling for
SES, immigrant background, and gender at the individual level. In order to obtain

representative results, we used sample weights at student, classroom, and school
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level (see Bohme et al., 2010; Schipolowski et al., 2016). Class level constructs were

aggregated using the respective weights as well.

Metric background variables were standardized at the student level (SES, general
cognitive ability) corresponding to centering on their grand mean. Categorical
variables (immigrant background, gender, educational expectations) were not
centered or standardized. We standardized class level constructs. In case of missing
information on student level background variables, we used the five (2009)
respectively fifteen (2015) values estimated by multiple imputation for each student

in the IQB assessment studies (see Bohme et al., 2010; Schipolowski et al., 2016).

We tested whether the SEC effects differed before and after the reforms (between
2009 and 2015) conducting multilevel-multigroup analyses, with the assessment years

representing the grouping variable.

For RQ1 we compared the mean SES at the classroom level, as a measure for SEC,
in different non-academic school types before and after the reforms. For RQ2, we
analyzed the changes in the SEC effects on students’ reading comprehension in the
different school types mainly covered by the de-tracking reforms (i.e. vocational
track, intermediate track, and comprehensive schools). To analyze if the SEC effects
on student achievement are mediated by the level of educational expectations in
the classroom (RQ3), we carried out tests in four steps following the suggestion by
MacKinnon et al. (2012). In all models, the change parameters (e.g., in Tables 4.3 to
4.4) were formed in Mplus as additional parameters via the difference of the regression
weights of the corresponding years. We additionally calculated the mediation model

in 2015 taking general cognitive ability into account (see Appendix, Table A.1).
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4.4 Results

4.4.1 RQ1: SEC in Different School Types

When looking at the SEC in different school types, we observed a clearly lower mean
SES in vocational track schools in 2009 compared to other tracks (M = 37.76, SD =
8.58; see Table 4.2). We found that the mean SES was comparable in intermediate
track and comprehensive schools in 2009, but the dispersion was smaller in
intermediate track schools (intermediate track: M = 46.20, SD = 5.70;
comprehensive schools: M = 46.68, SD = 9.22). Across all tracks in the states with
reforms, the mean SES in the class increased by Acmpr = 2.33 (p < .01). We
observed a small decrease in comprehensive schools (A = -.98, p < .05) and no
differences between intermediate track schools in 2009 and comprehensive schools in
2015 (Acompr = -.50, p = .18). The difference in the SEC is most pronounced in the
comparison between vocational track schools in 2009 and comprehensive schools in
2015 (Acompr = 7.94, p = .00). When comparing vocational track, intermediate track,
and comprehensive schools in 2009 - the schools that were merged to comprehensive
schools — to comprehensive school in 2015, the mean SES in the class increased. In
these results, it should be emphasized that the situation has changed especially for
former vocational track students who now attend comprehensive schools, which on
average have a much more favorable SEC. The dispersion of the mean SES tended to
be smaller in comprehensive schools in 2015 than in vocational track and

comprehensive schools in 2009.

Table 4.2: RQ1: SEC in Different School Types in the States With De-Tracking Reforms.

2009 2015 2009 to 2015

M SD N M SD N Acompr p

Vocational Track 37.76 8.58 1893 7.94 .00
Intermediate Track 46.20 5.70 2332 -.50 .18

Comprehensive 46.68 9.22 2827 45.70 7.97 4430 -0.98 .02
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4.4.2 RQ2: SEC Effects in Different School Types

Next, we compared the SEC effects in comprehensive schools in 2015 with SEC effects
in the three school types in 2009 mainly covered by the reforms (vocational track,
intermediate track, and comprehensive schools). In comprehensive schools, a one
standard deviation increase in mean SES was associated with an increase of about one
third of a standard deviation in students’ reading comprehension in 2009 (5 = 33.56,
p = .00, see Table 4.3)) and about one fourth of a standard deviation in 2015 (8 =
25.91, p = .00). The estimator of SEC in comprehensive schools tended to be smaller
in 2015 than in 2009, although the decline was not significant (A = -7.65, p = .19).
We additionally tested whether the changes of the SEC estimators in comprehensive
schools differed between states with and without reforms by including dummies for
groups of states and years in one model and calculating the differences as additional
parameter in MPlus. These tests showed differences, although not significant, between
the changes of SEC coefficients in the states with and without reforms (states with
reforms: § = -7.65, p = .19; states without reforms: § = 1.71, p = .82, difference:
A = -9.34, p = .33 (additional analyses)). In the vocational track, the SEC was
not associated with students’ reading comprehension in 2009 (5 = 3.37, p = .86).
In the intermediate track, the SEC in 2009 was associated with students’ reading
comprehension to a similar extent as in comprehensive schools in 2015 (8 = 23.13, p
= .01). The SEC estimators in these two school types in 2009 were not significantly
different from those in comprehensive schools in 2015, although the difference to
the vocational track was relatively large (vocational track: A = 22.54, p = .26;

intermediate track: A = 2.78,p = .77).



Table 4.3: RQ2: SEC Effects in Different School Types in the States With De-Tracking Reforms.

Dependent variable: VT IT CS
Reading comprehension 5 (SE) p N 8 (SE) p N B (SE) D N
2009 1893 2332 2827
Classroom level
SES (M) 3.37 (19.27) .86 23.13 (8.26) .01 33.56 (3.84) .00
Individual level
SES 4.70 (3.80) .22 0.94 (2.12) .66 11.58 (1.87) .00
Immigrant Background -19.48 (5.93) .00 -22.43 (5.04) .00 -28.01 (4.19) .00
Gender 4.21 (4.16) .31 11.45 (4.05) .01 8.73 (3.71) .02
2015 4430
Classroom level
SES (M) 25.91 (4.70) .00
Individual level
SES 104 (2.2) .00
Immigrant Background -40.04 (4.29) .00
Gender 13.45 (3.26) .00
A SES (M): 2009 to 2015 (CS) 22.54(19.81) .26 2.78 (9.35) .77 -7.65 (5.84) .19

Note. VT = Vocational Track, IT = Intermediate Track, CS = Comprehensive Schools.
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4.4.3 RQ3: Mediation of SEC Effects by the Level of Educational

Expectations

As students in the vocational and intermediate track generally do not aspire to the
highest school-leaving qualification, we focused on the comprehensive schools in 2009.
After the level of students’ educational expectations was included as a mediator in the
model of RQ2, SEC was significantly related to student achievement in both years,
yet the size of the coefficients was reduced with no significant difference between
2009 and 2015 (see Table 4.4; 2009: g = 26.39, p = .00; 2015: 5 = 22.95,p =
.00; A = -3.44, p = .59; see Figure 4.1: path C). The SEC was positively associated
with the level of students’ educational expectations in both years (2009: 5 = .33, p
= .00; 2015: g = .24, p = .00; path A). A one standard deviation increase in mean
SES was associated with an increase in students’ educational expectation of about one
third (2009) respective one fourth (2015) of a standard deviation. This association
showed a tendency to decrease (A = -.09, p = .26). When both, SEC and the level of
students’ educational expectations were included in the regression model, the level of
educational expectations was not related to students’ reading comprehension (2009:
£ =5.94, p = .36; 2015: g = -6.07, p = .94; A = -12.01, p = .25; path B). The
additional calculated product terms of the indirect paths (A x B) and their change
were also not significant (2009: § = 1.97,p = .36; 2015:  =-1.47,p = .48; A =
-3.44, p = .25). However, at the individual level, students’ educational expectations
were strongly associated with their reading comprehension (2009: g = 55.98,p =

.00; 2015: 5 = 58.69, p = .00).



Table 4.4: RQ3: Mediation of SEC Effects by the Level of Educational Expectations — Comprehensive Schools

2009 2015 Change 2009 to 2015
B(SE) p B(SE) p A (SE) p
Classroom level
Reading Comprehension on
SES (M) 26.39 (4.56) .00 22.95(4.98) .00 -3.44 (6.38) .59
Educational Expectations (%) 3.60 (6.48) .58 -6.66(8.48) .43 -10.26(10.43) .33
Educational Expectations on
SES (M) 0.33 (0.06) .00  0.24 (0.06) .00 -0.09 (0.09) .26
Individual level
SES 7.61 (1.80) .00 7.72 (2.14) .00 0.10 (2.77) .97
Educational Expectations 56.90 (4.17) .00 59.10 (5.14) .00 2.20 (6.60) .74
Immigrant Background -26.21 (4.02) .00 -37.54 (4.25) .00 -11.33 (6.09) .06
Gender 4.04 (3.45) .24 9.59 (3.26) .00 5.56 (4.66) .23
N (Students) 2827 4438
N (Classes) 126 216
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4.5 Discussion

The aim of this study was to examine how the SEC changed in the course of de-tracking
reforms and whether SEC effects on student achievement were less pronounced after
the de-tracking reforms in Germany. We focused on vocational track, intermediate
track, and comprehensive schools, which were converted or merged from several
school types to comprehensive schools in five German states. One of the key changes
in these reforms is that students now have the option of continuing their school career
at comprehensive schools like in the academic track until they reach the general
university entrance qualification. By analyzing representative large-scale assessment
studies from 2009 and 2015, we were able to cover the period of the reforms. Our
findings suggest that the SEC in comprehensive schools after the reforms is at a
comparable level to the SEC in intermediate track schools before the reforms and
higher compared to the SEC at vocational tracks before the reforms. The SEC effects
on student achievement tended to be smaller in the comprehensive schools after the
reforms, although the decrease was not significant. The results further indicate that
the SEC effects were not mediated by the level of educational expectations of the

students in a classroom.

Before the reforms, students from disadvantaged socioeconomic backgrounds had a
high probability of attending vocational track schools in 2009, where the SEC was
unfavorable and the learning environment was less beneficial (cf. Baumert et al.,
2006a; Knigge & Hannover, 2011; Stanat, 2006). After the reforms, students from
disadvantaged socioeconomic backgrounds were likely to attend comprehensive
schools. Our results of RQ1 showed that comprehensive schools, on average, had a
more favorable SEC compared to vocational track schools in 2009. The SEC in
comprehensive schools after the reforms was at a comparable level to the SEC in

intermediate track schools before the reforms.

For RQ2, the results revealed a non-significant tendency for the SEC effects in
comprehensive schools to decline to the level of the intermediate track before the

reforms. Previous studies had difficulties detecting significant SEC effects at the
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vocational track (cf. Baumert et al., 2006a; Dumont, Neumann, Nagy, et al., 2013),
although the associations of unfavorable SEC (such as we found for the vocational
track) are commonly discussed (cf. Baumert et al., 2006a; Dumont, Neumann, Maaz,
et al., 2013; Tan et al., 2023; Van Ewijk & Sleegers, 2010). The large standard errors
in the vocational track in 2009 in our study indicate that the SEC effects in these
school types can only be estimated with large uncertainty. Further analyses to explore
the possible reasons for the high standard errors (e.g., the distribution of analysis
variables, school or class weights, and sample sizes in the vocational track) only
revealed that the average class size was smaller in vocational track schools compared
with the other school types. Although class sizes are indeed sometimes smaller in
vocational track schools, we conducted the analyses for RQ2 excluding classes smaller
than 15 students. In these models, the standard error almost halved (but was still
relatively large), and the SEC tended to be positively associated with student reading

achievement.

In summary, our results of RQ1 and RQ2 suggest that the SEC and SEC effects after
the reforms are roughly at the same level as the intermediate track before the reforms.
This implies that students from disadvantaged socioeconomic backgrounds were likely

to attend schools with a more favorable SEC after the reforms.

The de-tracking reforms in Germany decoupled school type and school-leaving
qualifications at the non-academic school types. Studies on students’ educational
expectations in the course of the de-tracking reforms showed an increase in the
educational expectations of non-academic track students (Neumann, Liihe, et al.,
2017). The increase in the Berlin study was particularly evident at those
comprehensive schools where students can directly achieve the highest school-leaving
qualification rather than having to change to an associated academic-track school
after secondary level I (Neumann, Liihe, et al., 2017). For the states with reforms, we
found a tendency of SEC effects on students’ educational expectations to decrease in
comprehensive schools, yet they remained significant (see Figure 4.1: path A). This
tendency to decrease could be due to the fact that the school type, i.e.,

comprehensive school, is no longer decisive for the school-leaving qualifications and,
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thus, students’ educational expectations. Instead, peer influences on students’
educational expectations might have become more important (Buchmann & Dalton,
2002). Students may be more motivated and ambitious due to the possibility of
achieving higher school-leaving qualifications and because classmates encourage each
other (Dupriez et al., 2012). These peer interactions in a class, in turn, should
facilitate student learning (e.g., Tenenbaum et al., 2020). However, the level of
students’ educational expectations was not associated with their reading achievement
(path B). Thus, the SEC effects on students’ achievement were not mediated by the
level of educational expectations. These results are inconsistent with other studies
showing a mediation of SEC effects on achievement or college choice by peer
influences (e.g., H. Liu et al., 2015; Palardy, 2015). The fact that we did not find a
significant mediation could be due to our indirect operationalization of the mediator
which was derived by aggregating individual educational expectations. Direct class
level constructs, such as academic climate or mutual support, might be a more

appropriate indicator of beneficial peer interactions.

4.5.1 Limitations and Future Research

In addition to the limitations just mentioned with respect to the measurement of
the level of students’ educational expectations, our study has some limitations which

should be addressed in future research.

First, students were not asked about their educational expectations in 2009. Therefore,
we could only use information on students’ educational expectation provided by the
school coordinators. We additionally performed the analyses of RQ3 with information
provided by students in 2015, which showed larger effects of SEC on students’
educational expectations (see Table A.1). Thus, by using the data provided by school
coordinators, we tend to underestimate the effect sizes of the association between
SEC and the level of educational expectations. Moreover, our analyses showed a
strong association of educational expectations and achievement at the individual

level. Future studies should investigate the role of individual students’ educational
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expectations for socioeconomic disparities in the course of de-tracking reforms.

Second, the analyses were based on two cross-sectional datasets so that we could
not draw causal inferences. The data covered the period in which the de-tracking
reforms were introduced, although we could not rule out different developments in
the individual states or other systematic differences. Furthermore, the restructuring

measures may take longer to be fully implemented and take effect.

Third, our data did not include a measure of prior ability. Not including these abilities
is thought to contribute to an overestimation of SEC effects (G. J. Duncan et al., 2004).

Therefore, future studies, preferably longitudinal studies, should address this issue.

4.5.2 Conclusions

Different tracking systems are one of the starting points being investigated in terms of
reducing socioeconomic disparities (Chmielewski, 2014; Sciffer et al., 2022; Strello
et al., 2021; Terrin & Triventi, 2023). The de-tracking reforms can serve as a field
study from which important observations can also be drawn for this ongoing debate
on tracking systems and socioeconomic disparities. In conclusion, in our study of
German secondary schools, we observe changes in SEC in the non-academic track
school types that make students from disadvantaged socioeconomic backgrounds
more likely to attend schools with a more favorable SEC after the reforms. The SEC
effects on student achievement tended to become smaller, but still significant, in
the comprehensive schools of the states with reforms. Our results suggest that the
— compared to the academic tack — more unfavorable SEC in non-academic schools
was associated with lower achievement even after de-tracking reforms. Whether the
two-path school structure may, as intended, reduce socioeconomic disparities in the
medium- to long-term should be further investigated. In the reformed two-path school
structure, which gives students the opportunity to strive for the general qualification
for university entrance even at the non-academic type of school, we tested the level of
educational expectations as a potential mediator of the SEC effects, which our results

did not confirm. Future research should further explore the question how SEC effects
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can be explained.
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Abtract

Some German states recently reformed their tracking practices by reducing the
number of secondary school track options from up to four to a two-path structure, in
which students can continue their school career until they acquire the general
university entrance qualification in both tracks (academic and comprehensive). We
examine whether these de-tracking reforms were, as intended, associated with a
change in students’ educational aspirations and whether they reduced socioeconomic
disparities in students’ educational aspirations. We analyze representative data of
around 65,000 ninth graders from states with and without reforms from pre- and
post-reform periods (2012 to 2018), using a Difference-in-Differences approach and a
regression of students’ educational aspirations on their socioeconomic backgrounds.
Our results suggest that students’ educational aspirations have increased in the wake
of the de-tracking reforms, but that socioeconomic disparities in students’ educational
aspirations have increased rather than weakened. Implications for tracking practices

and socioeconomic disparities are discussed.

Keywords

De-tracking reforms, students’ educational aspirations, students’ socioeconomic
backgrounds, Difference-in-Differences approach, socioeconomic disparities in students’

educational aspirations

5.1 Introduction

In recent years, the Organisation for Economic Co-operation and Development

(OECD) has emphasized the demand for cognitive and higher-level skills to prevent
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unemployment and to meet the changing requirements of the labor market (OECD,
2021). On the way to acquiring high educational qualifications, the corresponding
educational aspirations are an important determinant (Beal & Crockett, 2010; Bozick
et al., 2010; Sewell et al., 1969). Socioeconomic disparities in students’ educational
aspirations contribute to students’ from socioeconomically disadvantaged

backgrounds lower chance of achieving the high qualifications.

Many studies identify students’ socioeconomic background as a key factor in the
development of their educational aspirations (Bodovski, 2014; Davies & Kandel,
1981; Sewell et al., 1969). Students from socioeconomically advantaged backgrounds
perform better in school on average than their peers from disadvantaged backgrounds.
Therefore, as one would expect, they also have higher educational aspirations (Beal
& Crockett, 2010; Bozick et al., 2010; Zimmermann, 2020). But even independent
of achievement, there are significant effects of students’ socioeconomic backgrounds
on educational aspirations (e.g., Beal & Crockett, 2010; Zimmermann, 2018). These

effects contribute to socioeconomic disparities in educational success.

Beyond their family backgrounds, research has shown that students’ educational
aspirations are also shaped by structural features of the educational system such as
the extent of tracking practices which is very plausible given that different school
tracks are often intertwined with different school-leaving qualifications that students
could aspire to achieve (Buchmann & Dalton, 2002; Kerckhoff, 1977). Changes in
the tracking practices were made in some German federal states in the last 15 years.
These states implemented de-tracking reforms which reduced their school systems
of multiple types of secondary schools to a two-path school structure. Before the
de-tracking reforms, each school type was connected to a particular school-leaving
qualification, which in turn strongly determined students’ educational and labor-
market options. After the reforms, students can attain all school-leaving qualifications
in the comprehensive track including the general university entrance qualification that
previously could only be acquired at the academic track (cf. M. Becker et al., 2017).
The goals of the de-tracking reforms were, amongst others, to reduce socioeconomic

disparities in students’ educational aspirations and success between different school
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types.

In this study, we examine whether these de-tracking reforms were associated with a
change in students’ educational aspirations. In addition, we ask whether the reforms
affected socioeconomic disparities in students’ educational aspirations. We answer the
second question in two steps: First, we investigate if educational aspirations of
students from different socioeconomic backgrounds changed in the course of
de-tracking reforms. Second, we examine if the relationship between students’
educational aspirations and their socioeconomic backgrounds changed in the course
of de-tracking reforms. We analyze representative data from federal states with and
without reforms from the pre- and post-reform periods, using a
Difference-in-Differences approach and a regression of students’ educational
aspirations on their socioeconomic backgrounds. We focus on the realistic educational
aspirations of ninth graders, in which students are assumed to be able to make a
mature assessment of their remaining school career given their actual academic
performance. With our analyses, we contribute to the ongoing discussion of tracking

practices and socioeconomic disparities.

5.2 Theoretical Background

5.2.1 Students’ Educational Aspirations and Their Socioeconomic

Backgrounds

Students’ educational aspirations reflect their evaluation of their likely or possible
educational attainment (Haller, 1968). Typically, they refer to distinct available
educational alternatives in ascending order of difficulty (Haller, 1968). Student’s
realistic educational aspirations correspond to their educational intentions or plans,
while student’s idealistic educational aspirations represent their wishes regarding their
educational career. In their realistic educational aspirations, students usually also take

into account institutional characteristics and barriers (Finger, 2016; Kerckhoff, 1977).
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In this study, we focus on students’ realistic educational aspirations.

Following the theories of reasoned action and planned behavior, students’ educational
aspirations are an important predictor of decisions among possible alternatives in
educational careers (Ajzen, 1985; Madden et al., 1992). Because they shape students’
everyday behavior at school and thus their path through the educational system,
students’ educational aspirations are a key factor in educational success (e.g., Beal &

Crockett, 2010; Bozick et al., 2010).

Educational aspirations have been suggested as one factor contributing to
socioeconomic disparities in educational success. Many studies reveal a positive
association between students’ socioeconomic backgrounds and their educational
aspirations (Bodovski, 2014; Sewell et al., 1969). On average, students from
socioeconomically disadvantaged backgrounds tend to have lower educational
aspirations than their more privileged peers. The link between students’
socioeconomic backgrounds and their educational aspirations is partly due to
differences in achievement (e.g., see Parker et al., 2016; Van de Werfhorst & Hofstede,
2007). On average, students from socioeconomically advantaged backgrounds
perform better and have thus (reasonably) higher educational aspirations. However,
in addition, two students attending the same type of secondary school and
performing at the same level are likely to have different educational aspirations if
they come from different socioeconomic backgrounds, as described within the
framework of secondary effects of origin by Boudon (1974) (see also, e.g., Parker

et al., 2016; Van de Werfhorst & Hofstede, 2007).

The discussion of secondary effects in shaping educational aspirations often refers to
the Wisconsin Model of Status Attainment, which focuses on social influence
processes of parents (e.g., Sewell et al., 1969). It assumes that students from
socioeconomically disadvantaged backgrounds face lower educational norms, values,
attitudes toward achievement, and beliefs about their educational development and
success, for example, held by their parents (Stocké et al., 2011). Next to the status
attainment theory, rational choice theory (and similar theories such as expectancy

value theory) assumes that students’ educational aspirations result from a calculation



Study 2: De-Tracking Reforms, Educational Aspirations, and SES 72

about costs, benefits, and likelihood of success of an educational decision and that
this calculation might differ based on socioeconomic backgrounds (for example with
lower income families weighting the costs of education more strongly) (Breen &
Goldthorpe, 1997; Wigfield & Eccles, 2000). Students’ efforts to maintain the
socioeconomic status of their parents can also be a central motive in explaining
differences in educational aspirations due to students’ socioeconomic backgrounds

(Breen & Goldthorpe, 1997; Van de Werfhorst & Hofstede, 2007).

Both the status attainment and the rational choice theory and their determinants
contribute to explaining the secondary effects of students’ socioeconomic backgrounds
on their educational aspirations (e.g., see Zimmermann, 2020). Zimmermann’s results
were found in Germany, a country with a between-school tracking system, which
is of high relevance when considering the link between students’ socioeconomic
backgrounds and their educational aspirations (e.g., Buchmann & Dalton, 2002;

Buchmann & Park, 2009; Maaz et al., 2008).

5.2.2 Students’ Educational Aspirations in Tracked School Systems

In most school systems, students are grouped in some manner based on ability
(Chmielewski, 2014). Ability grouping is rooted in the assumption that creating more
homogeneous learning groups facilitates learning (Ireson & Hallam, 2001). How
ability grouping is implemented differs between countries. In Germany, a between-
school tracking has traditionally existed, where students transfer to different school
types after elementary school (after 4th or 6th grade). Traditionally, these school types
have directly led to different, hierarchically ordered school-leaving qualifications. In
between-school tracking systems, the different pathways differ greatly in curricula.
Students’ changing between tracks is theoretically possible, but practically difficult
(Maaz et al., 2008). In Germany, teachers provide a recommendation for the type of
lower secondary school a student will attend in the future based on their performance
(grades) in elementary school. Ultimately, the decision is generally up to the parents —

that is, they can also derive it from the teacher’s recommendation. At this transition,
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aforementioned primary and secondary effects of origin are differentiated (cf. Boudon,
1974), and cost-benefit trade-offs related to students’ socioeconomic backgrounds

according to the rational choice theory or expectancy-value model come into play.

The placement into one of the school types gives students a clear signal about their
abilities and future place in society (Buchmann & Dalton, 2002; Parker et al., 2016)
and limits their scope for action in the educational pathway (Buchmann & Dalton,
2002; Parker et al., 2016). Between-school tracking systems are critically discussed as
early perpetuators of socioeconomic disparities in students’ educational aspirations,

before students complete their education (Buchmann & Park, 2009).

Several studies address students’ educational aspirations, their socioeconomic
backgrounds, and between-school tracking (e.g., Buchmann & Park, 2009; Lee, 2014).
Buchmann and Dalton (2002) found that school type strongly determines educational
aspirations in between-school tracking systems. Thus, in between-school tracking
systems the space for social influences of parents and peers is limited once students
are in a track. However, Buchmann and Park (2009) found that in between-school
tracking systems, students’ socioeconomic backgrounds influence their assignment to
different school types. Students from socioeconomically advantaged backgrounds are
more likely to attend academic track schools that allow a direct transition to
university. The school types in turn determine the educational aspirations of students
by suggesting the most realistic and likely educational pathway. This is in line with a
study by Lee (2014) which showed that the direct link between students’
socioeconomic backgrounds and their educational aspirations was not significant
when the association between students’ socioeconomic backgrounds and school type
was taken into account. She argues that the impact of students’ socioeconomic

backgrounds may be reflected in the choice of school type (Lee, 2014).

De-tracking, on the other hand, usually aims at reducing socioeconomic disparities
in educational success, i.e., in the school-leaving certificates. Offering comparable
educational pathways in the different school types might contribute to reducing
socioeconomic disparities in students’ educational aspirations. The de-tracking reforms

in some German states provide a unique opportunity to examine the relationship
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between students’ socioeconomic backgrounds and their aspirations in the context of

changing tracking policies more closely.

5.2.3 De-tracking Reforms in Germany

Germany is made up of 16 federal states, such as Bavaria or Saxony, comparable to
the federal states of the USA. The federal states of Germany shape educational policy
on the basis of federalism, which means that each state can, in principle, organize
its school system on its own responsibility (M. Becker et al., 2017). The Standing
Conference of the Ministers of Education and Cultural Affairs of the all federal states
aligns educational policies between the states to a certain extent, e.g., with regard
to basic structure, teaching methods, and curricula in order to ensure comparable
educational standards and qualifications (KMK, 2020). Still, school policy in Germany
is considered a state rather than a federal issue. Traditionally, students in the western
German states attended one of the three school types: the academic, the intermediate
or the vocational track. Each of these school types offered a single track of education
and lead to a particular school-leaving qualification (Maaz et al., 2008). These three
school types are supplemented in several states with one or even two additional school
types. One of them is the comprehensive school type which covers several courses
of education in one school. In comprehensive schools, students are usually streamed
within the school with respect to certain subjects (course-by-course tracking). The
comprehensive schools enable students to achieve all school-leaving qualifications. In
some states, within-school tracking schools additionally exist. They stream students
within the school into different tracks for all subjects. In the eastern German states,
students mainly attend either the academic track or within-school tracking schools

and to a smaller extent comprehensive schools (see M. Becker et al., 2017).

Over the last ten to fifteen years, de-tracking reforms took place in some German
states. The de-tracking reforms aimed at raising the educational level, especially of
lower achieving students (cf. Baumert et al., 2017). Reducing differences in learning

trajectories at different school types and the link between students’ socioeconomic



Study 2: De-Tracking Reforms, Educational Aspirations, and SES 75

backgrounds and their educational aspirations should contribute to achieving the
goals of the de-tracking reforms (cf. Baumert et al., 2017). The states with de-tracking
reforms reduced their school systems with multiple school types to a two-path school
structure, mostly by converting or merging vocational track, intermediate track, and
comprehensive schools. The reformed comprehensive school type offers students the
opportunity to reach all school-leaving qualifications (see Figure 5.1, cf. M. Becker
et al.,, 2017). This means that students in these states can choose between two
school types, academic track schools and comprehensive schools. In both, students
can obtain the general university entrance qualification (the highest school-leaving
qualification). It is an open question whether these changes have led to a change in

students’ educational aspirations.

Figure 5.1: Study Design: Tracking Practices in States With De-tracking Reforms and States Without
Reforms
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5.2.4 Students’ Educational Aspirations and De-tracking Reforms

in Germany

By merging vocational track, intermediate track, and comprehensive schools, direct
links between school types and the corresponding school-leaving qualification were
dissolved. This means that in a two paths system, the school type should no longer be

the primary determinant of students’ educational aspirations.

The decoupling of school type and school-leaving qualification aims at enabling
students to increase their educational aspirations (or, at least, adapt them more
flexibly throughout their school career based on their performance) and to obtain
higher qualification levels (Baumert et al., 2017; Neumann, Liihe, et al., 2017).
Before the reforms, students from socioeconomically disadvantaged backgrounds were
likely to attend vocational track schools and develop the corresponding educational
aspiration that lead them to finish their school career after nine years (Buchmann &
Park, 2009; Maaz et al., 2008). They were subject to stigmatization processes due to
the unfavorable reputation of the school type, which can lead to negative collective
identities and school disengagement (Knigge & Hannover, 2011). After the reforms,
they are likely to attend comprehensive schools that offer them the opportunity
to obtain all school-leaving qualifications, which in itself is likely to broaden the
educational options that students consider in their aspiration (e.g., because they do
not have to change school type to acquire the general university entrance qualification).
This openness may yield space for students to interact with diverse peers who can
be an important alternative source of influence beyond the family (Buchmann &
Dalton, 2002; Lorenz et al., 2020). Classmates from socioeconomically advantaged
backgrounds may have a positive impact on the perception of schooling (Dupriez
et al., 2012; Hornstra et al., 2015). They might exemplify corresponding values,
aspirations, function as role models, and provide access to relevant information on
the benefits of schooling (Dupriez et al., 2012). A discouraging effect for students
from socioeconomically advantaged backgrounds in the direction of lower school-

leaving qualifications seems less likely, as a general trend toward higher school-leaving
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qualifications has emerged in Germany during the reform period (Autorengruppe

Bildungsberichterstattung, 2020).

Buchmann and Park (2009) show that students’ socioeconomic backgrounds strongly
predict the school type they attend. Comprehensive schooling provides the chance
to weaken this chain from students’ socioeconomic backgrounds to an early choice
of a (lower) secondary school type to the corresponding (lower) aspiration. Along
these lines, Matthewes (2021) showed that achievement benefits for low-achieving
students in systems with comprehensive schooling are large, while high-achieving
students are not negatively affected. Moreover, he illustrates that comprehensive
schooling diminishes the proportion of students with low educational aspirations
(Matthewes, 2021). This is consistent with other empirical analyses showing students’
educational aspirations are higher in comprehensive school systems (e.g., Buchmann
& Park, 2009; Kerckhoff, 1977). The Berlin study, which scientifically accompanied
the de-tracking reforms in the capital of Germany, found an increase in the educational
aspirations of non-academic track students (who, on average, are more likely to come
from socioeconomically disadvantaged backgrounds) to obtain the general university
entrance qualification (Neumann, Liihe, et al., 2017). However, they also showed a
stable, strong relationship between students’ socioeconomic backgrounds and their
educational aspirations, despite the general increase in aspirations (Maaz et al., 2017).
In their analyses, they did not appear to control for student achievement. The trends
of students’ educational aspirations in the other states with de-tracking reforms, as well
as the association with students’ socioeconomic background, have not been studied

yet.

5.2.5 Present Study

The de-tracking reforms in Germany aimed at reducing socioeconomic disparities in
students’ educational aspirations. In this study, we investigate whether these aims
have been reached. We use a Difference-in-Differences approach to examine the

development of students’ educational aspirations and their relationship with students’
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socioeconomic backgrounds in cohorts from the pre- and post-reform periods. Our
analyses allow us to compare different tracking practices and their associations with
socioeconomic disparities while controlling for existing differences between the states
with and without reforms. In the wake of de-tracking reforms, the relationship between
tracking practices and socioeconomic disparities in students’ educational aspirations
may be changing, partly because of expanded opportunities in comprehensive schools
and partly because of smaller secondary effects of origin, as peer effects may become

stronger in comprehensive schooling. We answer the following research questions:

RQ1: Did students’ educational aspirations change in the course of de-tracking

reforms?

RQ2: Did the educational aspirations of students from different socioeconomic

backgrounds change in the course of de-tracking reforms?

RQ3: Did the relationship between students’ educational aspirations and their

socioeconomic backgrounds change in the course of de-tracking reforms?

5.3 Materials and Methods

5.3.1 Data

Our analyses are based on data from the IQB National Assessment Study 2012 and the
IQB Trends in Student Achievement Study 2015 and 2018 carried out by the Institute
for Educational Quality Improvement (IQB) in Germany (Pant et al., 2015; Stanat
et al., 2018; Stanat et al., 2022)2. The studies measured achievement in German,
English, and French in 2015 and Mathematics and Science in 2012 and 2018 at the
end of 9th grade. The large samples are representative for all 16 federal states in

Germany.

We compare the eleven states without reforms with three states with de-tracking

2These datasets are available for non-commercial research at the research data centre at the IQB.
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reforms. The states with de-tracking reforms were Berlin, Bremen, and Schleswig-
Holstein. We excluded Hamburg and Rhineland-Palatinate from our analyses because
they implemented de-tracking reforms right before 2012. The remaining states form
the comparison group of states without reforms. Special education schools and
academic track schools are not included in the analyses. For sample descriptions

(including sample sizes), see Table 5.1.
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Table 5.1: Descriptive Statistics of Dependent and Independent Variables and Sample Characteristics in
States With De-Tracking Reforms and States Without De-Tracking Reforms.

2012 2015 2018

with without with without with without
reforms reforms reforms reforms reforms reforms
Educational Aspirations? % 20.20 19.10  31.80 18.60  42.70 28.20

Socioeconomic Backgrounds®
Advantaged Group % 44.50 46.50 48.60 46.20 48.40 48.10
Middle Group % 34.10 31.60 30.10 31.00 30.30 30.20
Disadvantaged Group % 21.40 2190  21.40 22.80  21.30 21.70
Achievement M -0.72 -0.51 -0.57 -0.46 -0.81 -0.51
SD 1.14 1.09 1.17 1.08 1.19 1.13
Gender (female) % 45.20 47.70 46.80 48.30 47.70 48.20
Immigrant background % 29.60 29.80 33.10 3230 39.30 36.20
Age M 15.32 15.33 15.05 15.21 15.65 15.71
SD 0.69 0.68 0.74 0.71 0.75 0.74

School Type©

Vocational Track % 13.87 19.26 0.00 16.70 0.00 13.40
Intermediate Track % 21.97  27.07 0.00 28.50 0.00 23.90
Comprehensive % 20.37 7.82 53.60 10.20 57.20 13.60
Within-School Tracking % 2.26 6.45 8.20 7.90 6.90 12.80
N 5,872 18,614 3,466 11,903 5,496 19,838

Note. ?Binary variable (0= students who do not plan to obtain the general university entrance

qualification, 1= students who plan to obtain the general university entrance qualification)

bReferring to the EGP classification (Erikson et al., 1979) and assigning EGP classes to groups

as in other large-scale assessment studies (e.g., Kuhl et al., 2016) “Due to an allocation error

of comprehensive and within-school tracking schools in our data, we refer to the information

provided by the Federal Statistical Office in 2012 (Statistisches Bundesamt, 2012).
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5.3.2 Measures

In our secondary analyses, we used information from the student and the parent

questionnaires.

Outcome Variable: Students’ Educational Aspirations. Students’ realistic
educational aspirations are assessed by asking the students which school-leaving
qualification they are likely to have attained when they leave school. We created a
binary variable (0= students who do not plan to obtain the general university
entrance qualification, 1= students who plan to obtain the general university

entrance qualification).

Students’ Socioeconomic Backgrounds. We use the EGP classification as an indicator
of students’ socioeconomic backgrounds (Erikson et al., 1979). The EGP classification
determines the socioeconomic status of different socioeconomic groups according
to the type of occupation (manual, non-manual, agricultural), the position in the
occupation (self-employed, employed), the authority to issue instructions (none, low,
high) and the required qualifications (none, low, high). Based on these characteristics,
seven groups can be distinguished, ranging from the "upper service class” (EGP class
D) to "unskilled and semi-skilled workers” (EGP class VII). Following the procedure of
international large-scale assessment studies and the previous IQB studies (e.g., Kuhl
et al., 2016), each child is assigned the EGP class that corresponds to the highest EGP
score of the parents (mother or father). In accordance with the presentation in the
IQB trends and the Berlin study, we assign the classes to three groups: The first group
representing students from socioeconomically advantaged backgrounds includes EGP
classes I and II, i.e., students whose parents work, for example, in independent
academic professions or as executives or civil servants in the higher service and whose
jobs are characterized by high responsibility, decision-making power and autonomy,
referred to as socioeconomically advantaged group. The second group comprises EGP
classes III and IV and thus the students whose parents are considered to be routine
non-manual worker or small proprietors, referred to as socioeconomically middle

group. The third group includes classes V to VII, i.e., students whose parents are,
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for example, workers in predominantly manual work processes with a low level of

requirements, referred to as socioeconomically disadvantaged group.

Student Achievement. The IQB studies include extensive assessments of students’
achievement to examine if ninth grade students meet the proficiency expectations
established in the national educational standards (For details on the test design and
evaluation, see, e.g., B. Becker et al., 2019). We use the person scores provided in
the data sets, specifically the Weighted Likelihood Estimates (WLE; Warm, 1989). For
2012 and 2018, we use students’ WLE in mathematics and for 2015, students’ WLE in

German reading comprehension.

5.3.3 Analyses

We are interested in estimating the effect of the de-tracking reforms on students’
educational aspirations. This is challenging, however, because we cannot observe the
development of students’ educational aspirations simultaneously with and without
reforms. After a new policy is in effect, the Difference-in-Differences approach is
one recommended way to estimate the impact of the new policy (see Angrist &
Pischke, 2009). Simple comparisons of students’ educational aspirations between the
states with reforms and the states without reforms may be biased because differences
may have existed before the reforms. To counter this, the Difference-in-Differences
approach uses observed students’ educational aspirations affected by the de-tracking
reforms (as treated group) and students’ educational aspirations not affected by the
de-tracking reforms (as comparison group), both before and after the reforms. We
estimate models in which we regress students’ educational aspirations Y on (1) a
dummy variable that indicates whether the state implemented de-tracking reforms
(Reform; states with reforms = 1), (2) a dummy variable that indicates whether the
student belongs to the pre- or post-reform period (Period; post-reforms period = 1),
and (3) the interaction of the two dummy variables representing the Difference-in-

Differences estimator:
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Y; = 79 + 11Reform + ~,Period + Spp(Reforms x Period) + u; (5.1)

Y; is the educational aspiration of student i (see Eq.5.1). 7, absorbs level differences
in students’ educational aspirations between states with reforms and states without
reforms before the reforms. 7, estimates the trend in students’ educational aspirations
in the states without reforms. [(pp captures the differential development of
educational aspirations for students in the states with reforms after the reforms and is

thus the Difference-in-Differences estimator.

For unbiased Difference-in-Differences estimations, the key assumption is that trends
in students’ educational aspirations would be the same in states with and without
reforms if there were no de-tracking reforms, the so-called common trend assumption
(e.g., Angrist & Pischke, 2009). This is an assumption one cannot test because the
treatment (reform) is in fact implemented. Instead, we discuss possible influencing
factors that might affect the Difference-in-Differences estimation. The development of
students’ educational aspirations is decisively affected by student achievement (e.g.,
Zimmermann, 2020). Since student achievement develops differentially between
states with reforms and states without reforms during the reform period and since it is
associated with the treatment, it can be considered as a time-varying covariate (Zeldow
& Hatfield, 2021). Our additional analyses show that, on average, mathematical
achievement has decreased in the states with de-tracking reforms between 2012 and
2018, whereas we do not observe a change in student achievement in the states
without de-tracking reforms, on average (see Table B.1 in the Appendix). If students’
educational aspirations increase in the states with reforms, as in our case, the decrease
in student achievement is more likely to weaken the reform effect. Therefore, we
conclude that we do not need to constrain the interpretation of our Difference-in-

Differences estimations based on the development of student achievement.

Because our outcome variable is binary, either logistic regression and linear probability
models can be calculated. Without proportions close to O or 1 for the dependent

variable, the linear and logistic models produce almost indistinguishable results,
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except that the logistic estimates are more difficult to interpret (Hellevik, 2009). The
comparison of logistic regression and linear probability models revealed similar results
in our case. For a better interpretation of the coefficients, we report the results of the
linear probability models. For binary outcome variables, Puhani (2012) showed that
the Difference-in-Differences estimator can be taken directly from the interaction term

in the model.

Our data allow us to estimate the effect of the reforms for two post-reform time points,
2015 and 2018. We report the Difference-in-Differences estimators for both time points
separately to discuss direct and longer-term observations. We analyze our models with
the software Mplus and take into account the hierarchical structure of students nested
in classes to estimate standard errors correctly (Muthén & Muthén, 1998 — 2007). In
order to obtain representative results, we used sample weights at student, classroom,
and school level (e.g., Schipolowski et al., 2016). In case of missing information
on students’ educational aspirations (4.7 % (2012), 6.7 % (2015), and 14.6 %
(2018)), their socioeconomic backgrounds (11.5 % (2015), 15.4 % (2018), and 28.0
% (2012)), their achievement (27.4 % (2015), 43.9 % (2018), and 44.3 % (2012))3,
and the variables for the sample description, we estimate fifteen values by multilevel
Multivariate Imputation by Chained Equations (with 50 iterations per imputation),
which is implemented in the package mice (Van Buuren & Groothuis-Oudshoorn, 2011)
for the statistical software R (R Core Team, 2022). For the multilevel imputation
model, we use fully conditional specification and additionally include the aggregates
of student level variables (e.g., class means of educational aspiration and SES) as

predictors for the imputation of the missing information.

To answer RQ1, we analyze Difference-in-Differences models with 2015 and 2018 as
post-reform time points to estimate the effect of the de-tracking reforms on students’

educational aspirations.

For RQ2, we estimate Difference-in-Differences models with 2015 and 2018 as post-

reform time points for each socioeconomic group.

3In 2012 and 2018, students were randomly assigned to science or mathematics booklets based on
a rotation design.
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To answer RQ3, we analyze the secondary effects of students’ socioeconomic
backgrounds on their educational aspirations in which we regress students’
educational aspiration on their socioeconomic backgrounds (dummy coding) under
control of student achievement. In doing so, we conduct multi-group analyses in
states with reforms and states without reforms separately, with the assessment years
representing the grouping variable. We use the difference in the coefficients to make
statements about whether the association between students’ socioeconomic
backgrounds and their educational aspirations has changed between the assessment

years.

5.4 Results

Effects on students’ educational aspirations. We present a figure showing the
trends of the shares of students who plan to obtain the general university entrance
qualification in the states with reforms and the states without reforms. We observe
different trends in students’ educational aspirations for states with and without de-
tracking reforms (see Figure 5.2). Especially the development between 2012 and
2015 is diverging. The share of students who plan to obtain the general university
entrance qualification increased by 11.6% from 20.2% in 2012 to 31.8% in 2015 in
the states with reforms, whereas we observe no changes in the states without reforms.
The increase between 2015 and 2018 was roughly comparable in states with reforms
(10.9%) and states without reforms (9.6%) despite different starting points in 2015

(states with reforms: 31.8%:; states without reforms: 18.6%).
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Figure 5.2: Trends in Students’ Educational Aspirations
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Note. The vertical dotted line represents the implementation of de-tracking reforms.

The Difference-in-Differences analyses confirm the descriptive patterns (see Table
5.2). The interaction term, i.e., the Difference-in-Differences estimator, is significantly
positive for both 2015 and 2018 as post reform time points (for 2015: Spp = .130,p <
.01; for 2018: gpp = .151, p < .01). This suggests a positive effect of the de-tracking
reforms on students’ educational aspirations. In 2015, after the reforms, students have
a 13% higher chance to plan to obtain the general university entrance qualification in
the states with reforms than in the states without reforms in 2012 (respective 15%
higher chance in 2018). The increase of students’ educational aspirations between
2015 and 2018 in the states without reforms is reflected in the significant predictor of

period (Bperioa = 086, p < .01).
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Table 5.2: Difference-in-Differences Analyses: Effects of De-Tracking Reforms on Students’ Educational
Aspirations

2012 to 2015 2012 to 2018
g SE p N 6 SE p N

Reform 0.004 0.019 .816 39,855 0.004 0.019 .823 49,820
Period -0.005 0.016 .751 0.086 0.015 .000
DiD 0.130 0.031 .000 0.151 0.027 .000

Note. DiD = Difference-in-Differences.

Effects on students’ educational aspirations according to socioeconomic groups.
The graphs of the trends in the shares of students who plan to obtain the general
entrance qualification by socioeconomic groups reveal similar patterns in all groups,
but different starting points and extents of increase (see Figure 5.3). In particular,
between 2012 and 2015, we note different trends between the states with reforms
and the states without reforms, with very little change in the states without reforms
but larger changes in the states with reforms. The increases in the states with reforms
range from about 6.5% in the socioeconomically disadvantaged group, about 10%
in the socioeconomically middle group, and about 14% in the socioeconomically
advantaged group. Between 2015 and 2018, the increases in states with reforms and

states without reforms are about the same for all socioeconomic groups.
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Figure 5.3: Trends in Students’ Educational Aspirations According to Socioeconomic Groups.

Socioeconomically Socioeconomically Socioeconomically
Advantaged Group Middle Group Disadvantaged Group

2012 2015 2018 2012 2015 2018 2012 2015 2018
—-e— States without Reforms —e— States with Reforms

Note. The vertical dotted line represents the implementation of de-tracking reforms.

For the socioeconomically advantaged group, we find significantly positive Difference-
in-Differences estimators for both periods (see Table 5.3, for 2015: Spp = .162,p <
.01; for 2018: Spp = .192, p < .01). In 2015, students have a 16.2% higher chance to
plan to obtain the general university entrance qualification in the states with reforms
(respective 19.2% higher chance in 2018) than students of this socioeconomic group
in the states without reforms. As observed in the descriptive graph, the Difference-
in-Differences estimators in the socioeconomically middle group are smaller but
significant (2015: Bpp = .109, p < .01; 2018: Bpp = .108, p < .01). When
comparing the three socioeconomic groups, the Difference-in-Differences estimator
in the socioeconomically disadvantaged group is the smallest, but still significant for
both post reform time points (2015: Spp = .066, p < .05; 2018: Spp = .084,p <
.01). In summary, between 2012 and 2015, we find significantly positive Difference-
in-Differences estimators in all socioeconomic groups indicating a positive effect
of the de-tracking reforms on students’ educational aspirations for students of all

socioeconomic groups.



Table 5.3: Difference-in-Differences Analyses: Effects of De-Tracking Reforms According to Socioeconomic Groups.

Socioeconomically Socioeconomically Socioeconomically
Advantaged Group Middle Group Disadvantaged Group
1G] SE P N 15} SE p N 15} SE p N
2012 to 2015
Reform -0.000 0.022 1.000 18,302 0.024 0.019 .205 13,027 0.001 0.017 .959 8,526
Period -0.008 0.016 1.000 -0.002 0.013 1.000 0.006 0.015 .712
DiD 0.162 0.034 .000 0.109 0.033 .001 0.066 0.030 .030
2012 to 2018
Reform -0.001 0.022 1.000 23,390 0.023 0.019 221 15,975 0.001 0.017 .975 10,454
Period 0.096 0.016 .000 0.083 0.014 .000 0.080 0.015 .000
DiD 0.192 0.031 .000 0.108 0.027 .000 0.084 0.028 .003

Note. DiD = Difference-in-Differences.
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Socioeconomic disparities in students’ educational aspirations. To answer RQ3,
we regress students’ educational aspirations on their socioeconomic backgrounds
under control of their achievement. Students from the socioeconomically advantaged
group serve as our reference group, the socioeconomically middle group and the
socioeconomically disadvantaged group are included via dummy variables. These
analyses allow us to examine whether de-tracking reforms have affected the secondary

effects of students’ socioeconomic backgrounds.

In 2012, we do not observe a difference between students from the socioeconomically
middle group and students from the socioeconomically advantaged group in their
educational aspirations under control of their achievement in the states with reforms
(see Table 5.4, 5 = -.024, p > .05). However, in 2015 and 2018, students from the
socioeconomically middle group have a 6.3% (2015) respective 10.4% (2018) lower
chance to plan to obtain the general university entrance qualification than students
from the socioeconomically advantaged group even if they show the same achievement
(2015: p = -.063, p < .01; 2018: g = -.104, p < .01). These results indicate that
students from the socioeconomically middle group had comparable chances to plan to
obtain the general university entrance qualification in 2012 but lower chances after
the reforms than students from the socioeconomically advantaged group with similar

performance.

Students from the socioeconomically disadvantaged group have a between 4.9%
(2012) and 14.9% (2018) lower chance to plan to obtain the general university
entrance qualification than students from the socioeconomically advantaged group
when performing similarly in school (2012: 5 = -.049, p < .01; 2015: § = -.127,p <
.01; 2018: 5 = -.149, p < .01).

Contrary to the intended objectives of the reforms, for students from the
socioeconomically middle group and from the socioeconomically disadvantaged
group, the association between their socioeconomic backgrounds and their
educational aspirations under control of their achievement increased significantly
from 2012 to 2018 in the states with reforms (socioeconomically middle group: 5 =

.080, p < .01; socioeconomically disadvantaged group: § = .099, p < .01).
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In the states without reforms, students from the socioeconomically middle group and
from the socioeconomically disadvantaged group have a lower chance to plan to obtain
the general university entrance qualification than students from the socioeconomically
advantaged group in all years as well (socioeconomically middle group in 2012:
= -.055, p < .01; socioeconomically middle group in 2015: g = -.049, p < .01;
socioeconomically middle group in 2018: g = -.069, p < .01; socioeconomically
disadvantaged group in 2012: § = -.064, p < .01; socioeconomically disadvantaged
group in 2015: § = -.055, p < .01; socioeconomically disadvantaged group in 2018:
p = -.075, p < .01). However, in contrast to the results in the states with reforms,
the relationship between students’ socioeconomic backgrounds and their educational
aspirations did not increase (socioeconomically middle group between 2012 and 2015:

= -.006, p > .05; socioeconomically middle group between 2012 and 2018: 3 =
.014, p > .05; socioeconomically disadvantaged group between 2012 and 2015: § =
-.009, p > .05; socioeconomically disadvantaged group 2012 and 2018: g = -.011, p
> .05).



Table 5.4: Regression Analyses: Students’ Educational Aspirations on Their Socioeconomic Backgrounds.

States with Reforms

States without Reforms

I6] SE p N Io] SE p N
2012
Student Achievement 0.086 0.010 .000 5,872 0.069 0.007 .000 18,614
Socioeconomically Middle Group -0.024 0.015 .109 -0.055 0.010 .000
Socioeconomically Disadvantaged Group -0.049 0.016 .002 -0.064 0.011 .000
2015
Student Achievement 0.083 0.012 .000 3,466 0.041 0.007 .000 11,903
Socioeconomically Middle Group -0.063 0.024 .008 -0.049 0.011 .000
Socioeconomically Disadvantaged Group -0.127 0.023 .000 -0.055 0.012 .000
2018
Student Achievement 0.135 0.010 .000 5,496 0.094 0.007 .000 19,838
Socioeconomically Middle Group -0.104 0.019 .000 -0.069 0.010 .000
Socioeconomically Disadvantaged Group -0.149 0.022 .000 -0.075 0.014 .000
Difference between
2012 and 2015 Socioeconomically Middle Group 0.039 0.029 .184 -0.006 0.015 .692
2012 and 2015 Socioeconomically Disadvantaged Group 0.078 0.027 .004 -0.009 0.016 .595
2012 and 2018 Socioeconomically Middle Group 0.080 0.024 .001 0.014 0.014 .320
2012 and 2018 Socioeconomically Disadvantaged Group 0.099 0.026 .000 0.011 0.019 .543
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5.5 Discussion

The purpose of this study was to examine whether students’ educational aspirations
and their association with students’ socioeconomic background changed in the course
of recently implemented de-tracking reforms in Germany. We used a
Difference-in-Differences approach with representative data from states with reforms
and states without reforms in the pre- and post-reform periods. Taking potential
differences between states with and without reforms into account, our analyses allow
us to draw conclusions about different tracking practices and their relationship with

socioeconomic disparities.

In RQ1, we investigated whether the de-tracking reforms are related to a change in
the educational aspirations of non-academic track students. Especially between 2012
and 2015, the period when ninth-graders are affected by the de-tracking reforms,
we observe increased students’ educational aspirations in the states with reforms
and no change in the states without reforms. This implies that students have a
higher chance to plan to obtain the general university entrance qualification in the
states with reforms than in the others as intended by the de-tracking reforms. To
encounter more general developments that are not associated with the de-tracking
reforms, we checked the development of students’ educational aspirations in each
state separately. Unfortunately, the data usage agreement for our data sets doesn’t
allow us to show statistics on single state level. The state-by-state trends allowed us
to keep interpretation of the results. Thus, we viewed all of our analyses as indicating
that the de-tracking reforms had led to an increase in students’ educational aspirations
between 2012 and 2015. Between 2015 and 2018, we saw a general increase in
students’ educational aspirations, suggesting that this is not directly related to the

de-tracking reforms.

In RQ2, we focused on the development of the educational aspirations of students
from different socioeconomic backgrounds. We find positive Difference-in-Differences
estimators in all three socioeconomic groups, but of different sizes. The Difference-

in-Differences estimators in students’ educational aspirations are largest for students
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from the socioeconomically advantaged group and smallest for students from the

socioeconomically disadvantaged group.

Finally, we regressed students’ educational aspirations on students’ socioeconomic
backgrounds under control of student achievement in each assessment year to answer
RQ3. Our last RQ aimed to examine whether the de-tracking reforms contributed to
weaken secondary effects of students’ socioeconomic backgrounds. These analyses
complemented the patterns of RQ2. As expected based on decades of research,
students from the socioeconomically middle and from the disadvantaged groups
show lower educational aspirations on average, even when they perform similarly
to students from socioeconomically advantaged backgrounds. When comparing the
differences in the coefficients in socioeconomically disadvantaged group over the
years, we found a significantly larger negative association of students’ socioeconomic
backgrounds and their educational aspirations in 2015 and 2018 in the states with
reforms than in 2012. This implies that the increase in the chances to plan to obtain
the general university entrance qualification is smaller in the group of students from
socioeconomically disadvantaged backgrounds than in the group of students from
socioeconomically advantaged backgrounds. For the socioeconomically middle group,
we observe similar tendencies. We see our results as an indicator that the reforms did
not manage to weaken the link between students’ socioeconomic backgrounds and
their aspirations. Rather, the secondary effects of students’ socioeconomic backgrounds

are still present and appear to have become stronger rather than weaker.

Our findings supplement observations made in the context of the de-tracking reforms
in Berlin (Maaz et al., 2017; Neumann, Liihe, et al., 2017): In the states with reforms,
we found students irrespective of their socioeconomic background having higher
chances to plan to obtain the general university entrance qualification. Adjusting for
achievement, we see a strong relationship, not weakened by the reforms, between
students’ socioeconomic backgrounds and their educational aspirations. Especially
non-academic track students from socioeconomically advantaged backgrounds seem
to immediately benefit from the reformed two-path school structure. One reason could

be the cost-benefit calculations (Breen & Goldthorpe, 1997) respective the subjective
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value (Wigfield & Eccles, 2000) regarding the school-leaving qualification. The Berlin
study found that the proportion of students aspiring the general university entrance
qualification is around twice as high at comprehensive schools with an integrated
upper secondary school offer than at comprehensive schools without an integrated
upper secondary school offer (Neumann, Liihe, et al., 2017). The salience of the
path to the general entrance qualification might contribute to the fact that parents
with a favorable socioeconomic status, who are likely to have attended school until
the general university entrance qualification, consider it desirable for their children
to obtain the general university entrance qualification. They might encourage their
children to follow this path and aim for a comparable socioeconomic status to their
own. Also the students might be motivated to achieve the educational status of their
parents (cf. Breen & Goldthorpe, 1997). Bittmann and Schindler (2021) examined how
the educational aspirations of high-achieving students developed from the 5% to the
9t grade, finding that students from socioeconomically disadvantaged backgrounds
changed more often than students from socioeconomically advantaged backgrounds
from aspiring the general university entrance qualification to aspiring a less ambitious
school-leaving qualification. Students and parents from socioeconomically advantaged
backgrounds might see and value the opportunities and benefits that the de-tracking
reforms offer. On the other hand, it is conceivable that parents who attended the
lower tracks of secondary schools and have achieved the associated school-leaving
qualifications may not immediately see the benefits of this qualification and a longer
school career. Instead, for example, the offer of vocational training after ten years of
schooling and the associated job and earnings prospects could have a higher value in
their calculations. Therefore, they may not encourage their children to follow this path.
Andrew and Hauser (2011) show that students do not readily adjust their educational
aspirations, but require a large increase in grade points to do so. These findings
could also be results of risk-averse, downward adjustments of educational aspirations
that Bittmann and Schindler (2021) observed among high-achieving students from
socioeconomically disadvantaged backgrounds in non-academic track schools. It may
take longer for the associations of the traditionally strictly tracked school system

to break down for high-achieving students from socioeconomically disadvantaged
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backgrounds.

In addition, motivational aspects of the students might also be important. If students
attending the non-academic school type were less stigmatized after the de-tracking
reforms, motivational gains would be conceivable (cf. Knigge & Hannover, 2011).
In comprehensive schools after de-tracking reforms, students learn in classes with
presumably wider achievement range. In the context of peer and reference group
effects, both downward and upward comparisons may be more feasible after the
reforms, which might affect motivational aspects of students, such as their academic
self-concept, and then in turn their educational aspirations (cf. Bittmann & Schindler,
2021; Chmielewski et al., 2013; Tenenbaum et al., 2020). Although the Berlin
study showed a significant increase in the number of students who meet the formal
requirements for transferring to the upper secondary school and a shift of the transition
decision to the end of 10" grade (Neumann, Liihe, et al., 2017), no indications of
motivational changes of students in the comprehensive schools associated with the

de-tracking reforms were found (Jansen et al., 2017).

In addition, other school structural characteristics could also play a role that we cannot
examine with our data. The history of the school location, i.e., whether it emerged
from a former comprehensive school and lower tracks school types, for example,
is discussed as a factor for the persistence of socioeconomic segregation (Helbig &
Nikolai, 2017; Lenz et al., 2019; Lenz et al., 2022; Neumann, Liihe, et al., 2017). Also,
not all school locations have an integrated upper school offering (i.e., from the 11t
grade to the general university qualification) despite the two-path school structure,

but instead cooperate with other school locations (cf. Neumann, Liihe, et al., 2017).

5.5.1 Limitations and Future Research

The main criticism of our study may be that we base our analyses on three time points,
with one pre-reform and two post-reform period time points. As a result, we cannot
observe the (common parallel) trends between the groups of states for a longer time

before the reforms are introduced (cf. Angrist & Pischke, 2009). With at least two



Study 2: De-Tracking Reforms, Educational Aspirations, and SES 97

measurement points before the reforms, it would be possible to test whether the trend
in the outcome (i.e., students’ educational aspiration) is parallel in the two groups.
For example, the placebo test suggested by Lechner (2011) where the “treatment
time” is moved to the time before the actual treatment can serve as plausibility
check for the common trend assumption. As a placebo, a Difference-in-Differences
analysis is conducted before the real treatment. In general, despite some robustness
and plausibility checks, the Difference-in-Differences approach relies on the strong,
untestable common trend assumption, which one can only counter with theoretical

considerations (cf. Zeldow & Hatfield, 2019).

Further criticism could be related to the fact that we have to assign the states to
different groups. Grouping states does not allow to look at differences between single
states. Characteristics such as demographic composition or whether a state is a city
or an area state are not balanced at group level. We address this limitation through
additional checks of whether the patterns of our results differ across states within each
group confirming no different pattern between single states. Moreover, we include
student achievement, which is distributed differently between states and is the main

determinant of students’ educational aspirations, in additional analyses.

If other states also decide to move to a two-path school structure, scientific monitoring
and evaluation is strongly recommended (such as the Berlin study). This could include,
for example, a survey on cost-benefit calculations (cf. Breen & Goldthorpe, 1997;
Wigfield & Eccles, 2000), which might allow us to understand the reasons for possible
changes in students’ educational aspirations or the lack of changes in socioeconomic

disparities in students’ educational aspirations.

5.6 Conclusion

The present study contributes to the ongoing discussion on how structural features of
the educational system such as the extent of tracking practices affect socioeconomic

disparities in educational outcomes (cf. Hanushek & Wo6fmann, 2006; Maaz et al.,
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2008; Terrin & Triventi, 2023). Some German states reformed their tracking practices
towards a two-path school structure where students can acquire the general university
entrance qualification in the academic as well as in the non-academic comprehensive
schools. Our Difference-in-Differences analyses show that students’ educational
aspirations have increased in the wake of the recent de-tracking reforms, which could
contribute to raising educational attainment demanded by the labor market (OECD,
2021). Furthermore, our results indicate that the de-tracking reforms did not reach
their goal to weaken the link between students’ socioeconomic backgrounds and their
educational aspirations. Secondary effects of students’ socioeconomic backgrounds

are still present and appear to have become stronger rather than weaker.



Conclusion

6.1 Integration of the Key Findings Into the State of

Research

For decades, educational research and policy has been concerned that students from
socioeconomically disadvantaged backgrounds are less successful in school than their
peers from socioeconomically advantaged backgrounds (see, e.g., Kim et al., 2019;
J. Liu et al., 2022). Despite educational expansion, socioeconomic disparities in
educational outcomes are stable or have even tended to increase in some countries
(Chmielewski, 2019). One feature of the education system that has been empirically
identified and therefore repeatedly discussed as contributing to socioeconomic
disparities in students’ educational outcomes is a country’s tracking practices (cf.
2.1.4; e.g., Hanushek & Wolmann, 2006; Terrin & Triventi, 2023; Woessmann, 2016).
The debate on tracking practices and socioeconomic disparities has been enriched,
especially in recent years, by numerous studies, mainly focusing on student
achievement as outcome variable (see, e.g., Schindler et al., 2023; Sciffer et al., 2022;
Skopek & Passaretta, 2021; Skopek et al., 2019; Strello et al., 2021; Strello et al.,
2022; Terrin & Triventi, 2023; Triventi et al., 2020). These studies are usually based

on comparisons between countries with different tracking practices, which might be

99
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biased due to unobserved, potentially relevant differences between the countries

(Piopiunik, 2021; Woessmann, 2016).

In comparisons between German federal states, it is assumed that the unobserved
differences are smaller than in cross-national comparisons, also due to agreements
between the federal states regarding some central characteristics of the school system
(cf. KMK, 2020; Piopiunik, 2021). This dissertation takes advantage of the introduction
of de-tracking reforms in some of the German federal states by comparing states with
and without de-tracking reforms before and after their introduction (cf. 2.2.2 and
2.3; see also, e.g., Lenz, 2022; Piopiunik, 2021). In this way, the results can expand
the state of research on the relationship between tracking practices, de-tracking
reforms, and socioeconomic disparities. The few studies that compared the effects of
reforms which postponed the start or reduced the intensity of between-school tracking
practices within countries tend to show a reduction in socioeconomic disparities in
student achievement (cf. 2.1.4; Kerr et al., 2013; Meghir & Palme, 2005; Piopiunik,
2014, 2021). This dissertation extends existing research by examining whether de-
tracking reforms reduced disadvantages in terms of student achievement due to a
less favorable SEC (Study 1) and in terms of socioeconomic disparities in students’

educational aspirations (Study 2) using pre- and post-reforms analyses strategies.

Study 1 focuses on school-type specific changes in the SEC and in their association with
student achievement. Specifically, it examined whether the SEC and the association
of SEC with student achievement in the non-academic tracks primarily addressed
by the de-tracking reforms have changed in the course of the reforms. Because
the two-path system also offers students in the non-academic track the path to the
general university entrance qualification, a possible increase in students’ educational
expectations might have contributed to the intended reduction in SEC effects. To
answer these questions, representative data from the IQB National Assessment Study
2009 before the introduction of the de-tracking reforms and the IQB Trends in Student
Achievement Study 2015 after the introduction of the de-tracking reforms were used

(Koller et al., 2011; Stanat et al., 2018).

In comparison to the SEC at vocational track, intermediate track, and comprehensive
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schools in 2009 - the schools that were merged to comprehensive schools — the SEC
at comprehensive schools in 2015 was more favorable, as measured by an increase
of the mean SES. The SEC in comprehensive schools after the de-tracking reforms
was comparable to the SEC in intermediate track schools before the reforms and
more favorable compared to the SEC at vocational tracks before the reforms. This
implies that students from socioeconomically disadvantaged backgrounds, on average,

attended a school with a more favorable SEC after the de-tracking reforms.

The relationship between SEC and student achievement was significant in both 2009
and 2015. The estimators of SEC effects in comprehensive schools did not change
significantly between 2009 and 2015, although they tended to be smaller after the de-
tracking reforms. This means that the SEC is still significantly associated with student
achievement after the de-tracking reforms. In line with existing research (cf. Baumert
et al., 2006b; Dumont, Neumann, Becker, et al., 2013; Tan et al., 2023; Van Ewijk
& Sleegers, 2010), the results thus seem to confirm the existence of SEC effects,
regardless of whether the non-academic system is characterized by between-school

tracking practices or comprehensive schools.

When comparing vocational track schools before the de-tracking reforms and
comprehensive schools after the implementation, the more favorable SEC and the
empirical confirmation of SEC effects (cf. 2.1.6; Tan et al., 2023; Van Ewijk &
Sleegers, 2010) suggest that students from socioeconomically disadvantaged families
might have benefited from the de-tracking reforms. Research indicates that learning
with higher-achieving classmates could facilitate learning progress of lower-achieving
students (who, on average, come from socioeconomically disadvantaged
backgrounds) (e.g., Matthewes, 2021; Tenenbaum et al., 2020). In addition,
motivational gains are also conceivable if comprehensive schools were less
stigmatized as a school type (cf. Knigge & Hannover, 2011). However, the results of
Study 1 did not confirm this assumption. The estimation of SEC effects at vocational
track schools before the de-tracking reforms was associated with some difficulties (see
Discussion of Study 1). Future studies should investigate this question further,

especially because the unfavorable composition of some vocational track schools has
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been criticized as detrimental to learning (Baumert et al., 2017; Baumert et al.,

2006b; Tillmann & Wischer, 2006; Trautwein et al., 2007).

To further investigate if learning-promoting shared values among students might have
played a role in the way SEC affected student achievement, Study 1 analyzed if the
association of SEC and student achievement was mediated by the level of educational
expectations in the classroom by following the steps suggested by MacKinnon et al.
(2012): After the level of students’ educational expectations was included as a
mediator, SEC was significantly associated with student achievement in both years
and the SEC was related to the level of students’ educational expectations. When
both, SEC and the level of students’ educational expectations were included, the level
of educational expectations was not associated with student achievement in both
years. Accordingly, the product terms of the indirect paths were also not significant,
implying that the level of educational expectations did not play a role in the

relationship between SEC and student achievement.

Interactions and mutual influences between classmates are theoretically considered
as a mediating pathway between SEC and student achievement (cf. 2.2.4; Baumert
et al., 2006a; Harker & Tymms, 2004; Palardy, 2013; Van Ewijk & Sleegers, 2010),
which was supported by a few studies (cf. Hornstra et al., 2015; H. Liu et al., 2015;
Palardy, 2015). Recent studies on SEC and student achievement seem to focus more
on the aspects of instructional quality than interactions and mutual influences between
classmates, identifying school or classroom climate (cf. Agirdag, 2018; Holzberger
et al., 2020; Mitchell et al., 2016; Tan et al., 2023) or instructional practices (cf.
Holzberger et al., 2020; Muijs et al., 2014; Tan et al., 2023) as relevant factors for
student learning The scarcity of empirical findings on mediating interactions and
mutual influences between classmates makes it difficult to integrate the results into
an overall picture and to conclude whether mediation could not be confirmed because
of the indirect operationalization of shared values among classmates (cf. Discussion
of Study 1). In future studies, more attention should be paid to the mediation of SEC
effects through interactions and mutual influences between classmates — also with

regard to tracking practices to examine their relationship with SEC effects. In addition,
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all assumed mediation processes should be comprehensively investigated to identify

the most important influences (cf. Tan et al., 2023).

By focusing on students’ educational aspirations, Study 2 addressed a central
educational outcome in addition to student achievement (see 2.1.3). Study 2
examined whether the de-tracking reforms were associated with a change in students’
educational aspirations and their relationship with students’ socioeconomic
backgrounds. With a Difference-in-Differences approach, representative large-scale
assessment data from states with and without reforms from the pre- and post-reform
periods were analyzed (Pant et al., 2015; Stanat et al., 2018; Stanat et al., 2022).
Additionally, students’ educational aspirations were regressed on their socioeconomic
backgrounds in the states with and without reforms and the results from the pre- and

post-reform periods were compared.

Between 2012 and 2015, when ninth-graders were affected by the de-tracking
reforms, the proportion of students who planned to obtain the general university
entrance qualification in the states with reforms increased, while it has not changed
in the states without reforms. These findings for students of comprehensive schools
are consistent with the observations of the Berlin study (Maaz et al., 2017; Neumann,
Lihe, et al.,, 2017). In addition, students’ educational aspirations in all three
socioeconomic groups (divided into socioeconomically disadvantaged, middle or
advantaged groups according to the highest EGP class of one of the parents (Ehmke &
Baumert, 2008; Erikson et al., 1979; Kuhl et al., 2016)) increased significantly more
in states with de-tracking reforms than in the states without reforms. However,
socioeconomic disparities in students’ educational aspirations did not seem to have
been reduced at comprehensive schools; on the contrary, they appeared to have
increased. The increase in the proportion of students who plan to obtain the general
university entrance qualification was higher in the group of students from
socioeconomically advantaged backgrounds than in the group of students from
socioeconomically disadvantaged backgrounds. When controlling for achievement,
the association between students’ socioeconomic backgrounds and their educational

aspirations remained strong, unaffected by the de-tracking reforms. The results
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suggest that the de-tracking reforms have not effectively mitigated the association
between students’ socioeconomic backgrounds and their educational aspirations - on
the contrary, it seemed to have strengthened it. These findings for the five states with
de-tracking reforms, which also took into account student achievement, confirm and
complement the observations of the Berlin study (Maaz et al., 2017; Neumann, Liihe,

et al., 2017).

The described result patterns might be connected to the considerations regarding
the cost-benefit calculations and the subjective value of school-leaving qualifications,
respectively (cf. 2.1.3 and 2.2.5; Breen & Goldthorpe, 1997; Wigfield & Eccles,
2000). For example, Bittmann and Schindler (2021) focused on the educational
aspirations of high-achieving students between the 5% and 9™ grade and observed
that students from socioeconomically disadvantaged backgrounds switched more
often than students from socioeconomically advantaged backgrounds from aspiring
the general university entrance qualification to aspiring a less ambitious school-
leaving qualification. In addition, Triventi et al. (2020) found that inter-track mobility
appears to increase rather than decrease socioeconomic disparities, as it occurs
more frequently among students from socioeconomically advantaged rather than
socioeconomically disadvantaged backgrounds. Taking this into account, students
from socioeconomically advantaged backgrounds might be more likely to recognize the
opportunity and the value of the higher school-leaving qualifications now being offered
than students from socioeconomically disadvantaged backgrounds — despite showing
comparable achievement. Since students’ educational aspirations are an important
predictor of decisions among possible alternatives in educational careers according to
the theories of reasoned action and planned behavior (Ajzen, 1985; Madden et al.,
1992; Stocké, 2013), these developments seem to counteract the intended goal of
raising educational attainment and reducing socioeconomic disparities (cf. Baumert
et al., 2013, 2017). These findings could also be used to develop measures that
target socioeconomic disparities in students’ educational aspirations (cf. Easterbrook

& Hadden, 2021).

Overall, the results of Study 1 and 2 suggest that de-tracking reforms from a multiple
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school type system towards a two-path system have indeed led to changes, such as
those in SEC or in the increase in students’ educational aspirations. Despite these
changes, no reduction in socioeconomic disparities, either regarding the SEC effects
or regarding students’ educational aspirations were observed. This confirms and
supplements the findings of other studies on these de-tracking reforms and
socioeconomic disparities (see also Helbig & Nikolai, 2017; Lenz et al., 2019; Lenz
et al., 2022; Maaz et al., 2017; Maaz et al., 2019; Neumann, Liihe, et al., 2017).
These results seem to differ from the findings of other studies on de-tracking reforms,
which tend to show an increase in student achievement among students from
socioeconomically disadvantaged background (Kerr et al., 2013; Meghir & Palme,
2005; Piopiunik, 2014, 2021). Other studies comparing different tracking practices
suggest that between-school tracking practices tend to reinforce rather than mitigate
socioeconomic disparities in student achievement and students’ educational
aspirations (e.g., Ammermueller, 2013; Buchmann & Dalton, 2002; Buchmann &
Park, 2009; Hanushek & Wollmann, 2006; Lee, 2014; Parker et al., 2016; Schiitz
et al., 2008; Strello et al., 2021; Van de Werfhorst & Mijs, 2010; Van de Werfhorst &
Hofstede, 2007). One aspect that might contribute to the differing patterns of results
could be the fact that the de-tracking reforms examined in the studies of this
dissertation lead to a two-path school structure, while other studies generally refer to
comprehensive schooling (cf. 2.1.4 and 2.3; Skopek et al., 2019). Another aspect that
could contribute to this is the way in which comprehensive schools are implemented,
e.g., in terms of teaching quality and school characteristics (Maaz et al., 2019;
Neumann, Becker, et al., 2017). For example, in the Berlin study and in the
accompanying evaluation study in Bremen, school characteristics such as the school
history before the de-tracking reforms, the school profile and the question of whether
schools have an integrated upper secondary school or cooperate with other school
locations instead have been found to be relevant for the choice of a school type and a
school within the school type (cf. Helbig & Nikolai, 2017; Maaz et al., 2017; Maaz
et al., 2019; Neumann, Liihe, et al., 2017; Zunker & Neumann, 2020; Zunker et al.,
2018). Whether increasing the attractiveness of comprehensive schools can

contribute to achieving the reform goals - combined with the question of how it can
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be increased - should be investigated further.

For the overall interpretation of the results, the methodological evaluation of the data
basis and the identification strategies of the studies addressed in the next section

should be taken into account.

6.2 Limitations and Methodological Evaluation

6.2.1 Data Basis

Four national large-scale assessment studies, the IQB National Assessment Study 2009,
the IQB National Assessment Study 2012, the IQB Trends in Student Achievement
Study 2015, and the IQB Trends in Student Achievement Study 2018 are the data
basis for the present studies, which comprise samples of ninth graders in all German
states. One strength of the studies is their representativeness, allowing valid and
precise population estimates at the federal state and school type level. To achieve
unbiased estimates, the specific features of the complex item and unit sampling design
were taken into account when analyzing this data. Sampling weights were used
for parameter estimation, and plausible values were used to estimate measurement

€ITrors.

The aim of studies such as the one in this dissertation is to provide unbiased estimates
of population parameters or of the relationships between student achievement, other
variables such as motivational constructs, and students’ socioeconomic backgrounds
based on fully observed information. However, missing data are common and often
unavoidable in large-scale assessment studies (Grund et al., 2021). They arise, for
example, if students do not answer certain questions in the background questionnaire,
if a rotating questionnaire (or planned missing data) is used or if students do not
take part in the examination (Graham et al., 2006; Rhemtulla & Hancock, 2016).
Often, information on students’ socioeconomic backgrounds is unavailable for a

significant proportion of participants, complicating the analysis of their relationship
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with educational outcomes (Grund et al., 2021). Multiple imputation is one of
the recommended approaches for dealing with missing information and follows
the basic idea of finding plausible substitutions for missing values based on the
observed data and a statistical model (Enders, 2022; Rubin, 1987). In Study 1, five
(2009) and fifteen (2015) values estimated by multiple imputation for each student
provided in the IQB assessment studies were used, if information on student-level
background variables was missing (Bohme et al., 2010; Schipolowski et al., 2016).
In Study 2, missing data was treated by estimating fifteen values through multilevel
multivariate imputation through chained equations with fully conditional specification,
and additionally included the aggregates of student-level variables as predictors
in the multilevel imputation model (cf. Van Buuren & Groothuis-Oudshoorn, 2011).
Accordingly, all results were pooled following Rubin’s rules (Rubin, 1987). In summary,
the methods used in the studies to deal with missing data should provide the most
reliable estimates of the population parameters possible (Enders, 2022; Grund et al.,

2021).

Secondary analyses come with the challenge that the researcher cannot influence
which information was collected. While the achievement assessment and the survey
of some key background characteristics were designed to measure changes between
cycles, there were also constructs such as students’ educational aspirations that have
not been consistently collected across the four studies. For example, the IQB National
Assessment Study 2009 only included a question on educational aspirations in the
student participating list, but not in the student questionnaires. The student
participation list is filled out by the administration of a school and is therefore
presumably significantly shaped by the school track a student attends — and less by
individual characteristics. To address this limitation in Study 1, the inter-rater
reliability between educational aspirations from the two available sources of
information (student questionnaire and student participation list) in the IQB Trends
in Student Achievement Study 2015 was calculated and the analysis results were
additionally compared with both measures. These additional analyses showed that
the use of the information contained in the student participation list tended to

underestimate the effect sizes of the estimators, so the conclusions drawn from the
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results should be robust.

Students’ general cognitive abilities are another construct that is particularly important
for estimating SEC effects, but was not measured in 2009. They are commonly used
as a proxy for prior achievement and knowledge, which are often not available in
large-scale cross-sectional studies (Baumert et al., 2006a). In countries with between-
school tracking practices such as Germany, accounting for students’ prior achievement
is particularly important to address an endogeneity problem (cf. 2.1.6; Baumert et al.,
2006a; G. J. Duncan et al., 2004). Differences in cognitive abilities or achievement
level prior to the introduction of the tracking practices could (partially) explain
later achievement differences in the tracks. If prior achievement is not taken into
account, the estimate of composition effects could be overestimated. The results
on SEC effects in Study 1 were additionally checked by including students’ general
cognitive ability in 2015. Taking students’ general cognitive abilities into account,
the SEC was not related to students’ reading achievement in 2015, which contradicts
previous findings for Germany (Baumert et al., 2006a; Dumont, Neumann, Maaz,
et al., 2013). Conversely, employing measures of students’ general cognitive abilities
could result in underestimating composition effects (G. J. Duncan et al., 2004). This is
because the development of students’ general cognitive abilities is inherently shaped
by both schooling and composition factors (M. Becker et al., 2012). The problem of
concurrency or reciprocity is particularly evident in cross-sectional studies (Baumert
et al., 2006a; G. J. Duncan et al., 2004). It arises from the fact that students are not
merely passive recipients of the influence of their classroom environment, but actively
shape it. This dynamic affects the validity of analyses on SEC effects in cross-sectional
studies. The problem of concurrency and reciprocity cannot be solved with the current
data, so future studies on SEC effects and tracking practices should be based on the

analysis of longitudinal data to address this limitation.

Another potentially omitted variable in analyses of SEC effects is the ethnic
composition of the student body (Mickelson et al., 2013). It can be measured, for
example, by the percentage of ethnic minority students, i.e., of students with at least

one parent born abroad (cf. Rjosk et al., 2017). This composition characteristic
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should be investigated further against the background of de-tracking reforms,
particularly because of the increasing proportion of students with immigrant
backgrounds and observed changes in the vertical ethnic segregation in the course of

the de-tracking reforms (Henschel et al., 2023; Lenz et al., 2021).

While central constructs are often covered, the surveys rarely include constructs that
allow underlying mechanisms to be identified. For example, in Study 1, the presumed
mediation process could only be mapped indirectly. The mediator, students’ level
of educational expectations as an indicator for shared values among students, was
derived by aggregating individual educational expectations. Class-level constructs
such as academic climate or mutual support might be more appropriate indicators
of meaningful interactions and mutual influences between classmates. Study 2 also
had to leave unanswered the question of why socioeconomic disparities in students’
educational aspirations have widened instead of narrowed as intended. Information
on the benefits and costs of particular educational pathway evaluations and choices
(in line with Bittmann & Schindler, 2021; Breen & Goldthorpe, 1997; Eccles & Roeser,
2011) among students would be informative, including for identifying levers for
achieving a key goal of de-tracking reforms, the reduction of socioeconomic disparities

in educational attainment.

Although the IQB assessment studies were not designed to evaluate the de-tracking
reforms, their survey dates just before and just after the reforms provide a suitable
data set. When interpreting the results, it is important to keep in mind that the cohort
of students, particularly in 2015, was among the first to go through the restructured
secondary school systems. Moreover, in the implementation of the de-tracking reforms
at these early points in time, there were also differences between and within states
(Lenz et al., 2022; Maaz et al., 2019; Neumann, Becker, et al., 2017). Therefore, in
addition to more rigorous evaluation, a medium-term replication of the findings is
particularly valuable. Whether the methods used in the studies can be used to draw

conclusions about effects of de-tracking reforms is discussed in the next section.



Conclusion 110

6.2.2 Grouping States and Estimating Effects of De-tracking

Reforms

In an optimal scenario from a research perspective, the states in which the de-tracking
reforms were implemented would have been randomly selected as part of a
randomized controlled experiment - regardless of states’ characteristics.
Randomization reduces bias in the estimation of causal inferences. Empirical research
is most valuable for evidence-based policy-making processes when the data and the
methods used can reveal causal relationships (see Angrist & Pischke, 2009). The fact
that the city-states are among the states with de-tracking reforms — and that, overall,
they tend to be lower-performing states rather than higher-performing states in
national large-scale assessment studies — suggests that there may be some similarities
among the states that have introduced the de-tracking reforms. This “selection bias”
may also be related to the driving factors for adapting the de-tracking reforms. This
means that the data base does not meet the criteria for a randomized experiment.
Since this is often the case, researchers are looking for quasi-experimental designs
that allow them to use statistical techniques and identification strategies to
approximate randomized experiments and thus the estimation of causal relationships

(Angrist & Krueger, 1999).

Both studies take advantage of the similarities between the federal states based on
agreements between the states on key educational policy issues such as comparability
and equivalence in curricula and educational qualifications (cf. KMK, 2020). The
common features of the de-tracking reforms, which primarily relate to the fact that
they lead to a two-path system, are another strength of the analyses (cf. 2.2.2;
Baumert et al., 2013, 2017; Hurrelmann, 2013; Lenz, 2022; Ridderbusch, 2019;
Tillmann, 2012). This definition of the group of states with de-tracking reforms is
narrower than the definition used by Piopiunik (2021), which includes all federal
states that have either merged two existing school types, offered more school-leaving
qualifications in a particular school type or offered an additional comprehensive

school. According to his definition, in some federal states with de-tracking reforms
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(such as Baden-Wuerttemberg), lower and intermediate track schools can continue to
exist. Comparing the two definitions, the results based on the definition of the group
of states with de-tracking reforms used in Study 1 and Study 2 appear to be more
informative regarding the associations of non-academic comprehensive schooling
compared to non-academic between-school tracking practices with the outcomes

studied.

However, a differing structural feature between the states with de-tracking reforms
was the extent of within-school tracking schools. In 2015, 45 % of the schools in
Rhineland-Palatine were labelled as within-school tracking schools. For Study 1, we
additionally calculated the SEC and SEC effects in within-school tracking schools
and ran the analyses excluding Rhineland-Palatine. These additional checks did not
contradict the results and conclusions of Study 1. Study 2 referred to the information
provided by the Federal Statistical Office in 2012 (Statistisches Bundesamt, 2012) due
to an allocation error of within-school tracking schools in the IQB National Assessment
Study 2012. The proportion of students attending within-school tracking schools was
below 10 % in 2012, 2015, and 2018 (Rhineland-Palatine was not part of the group
of states with de-tracking reforms in Study 2 (cf. Materials and Methods in Study 2)).
If within-school tracking schools affected the results of Study 2 cannot be answered

yet and should be covered in future research.

In both studies, the results from the states with de-tracking reforms were compared
with the results from the states without reforms and tested for significant differences.
This implies that the results are intended to offer insights into potential changes
induced by the implementation of de-tracking reforms, as opposed to a scenario where
these reforms had not been introduced. However, the analyses do not allow any
statements regarding distinctions between a comprehensive secondary school system
and a system with between-school tracking practices. As the identification strategy of
Study 1, multilevel-multigroup analyses were conducted in the states with and without
de-tracking reforms separately, with the assessment years representing the grouping
variable. The differences between the SEC coefficients in 2009 and 2015 indicated

if the changes were significant. The results of states with de-tracking reforms were
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compared with those of states without reforms. Additionally, the difference in changes
in SEC coefficients between 2009 and 2015 in the states with and without reforms was
calculated controlling for the variables required for an appropriate estimation of SEC
effects (see 2.1.6). This approach - the difference in changes between the “treatment”,
i.e., states with de-tracking reforms, and “control” group, i.e., states without de-tracking
reforms — came close to the basic idea of the Difference-in-Differences analyses used

in Study 2.

Study 2 used the Difference-in-Differences approach to estimate the effects of
de-tracking reforms. The Difference-in-Differences approach takes into account the
differences that may have existed between the groups of states before the de-tracking
reforms were introduced (cf. 2.3). Although it was not random which states
implemented the de-tracking reforms, the underlying assumption is that the changes
in the students’ educational aspirations for the group without reforms, the “control
group”, provide information about how students’ educational aspirations in the states
with reforms, the “treatment group”, would have changed if the reforms had not been
introduced (cf. Figure 2.3; Angrist & Pischke, 2009; Athey & Imbens, 2017). This
common trend assumption is a strong, non-testable assumption (cf. Kahn-Lang &
Lang, 2020; Zeldow & Hatfield, 2019), based on holding confounding factors
constant due to time-invariant, i.e., fixed, differences between the groups of states in
unobserved variables that contribute to predicting the students’ educational
aspirations (see, e.g., Angrist & Pischke, 2009). All time effects are assumed to be the
same for the states with and the states without de-tracking reforms. Plausibility and
robustness checks such as looking at the trends in students’ educational aspirations
before the implementation of the de-tracking reforms, i.e., the pre-trend, or the
placebo test (cf. Discussion of Study 2; Lechner, 2011) can help justify this assumption
(see, e.g., Angrist & Pischke, 2009; Zeldow & Hatfield, 2019), but were not possible
here as no suitable data were available. But even these checks cannot assure that
students’ educational aspirations would have developed in the same manner in both
groups of states if de-tracking reforms had not been introduced (cf. Kahn-Lang &

Lang, 2020).
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The synthetic control method pioneered by Abadie et al. (2010, 2015) and Abadie and
Gardeazabal (2003) aims to address the challenges of the parallel trend assumption.
Building on the basic idea of the Difference-in-Differences approach, this method is
based on the concept of weighting the outcomes of the control unit (Abadie et al.,
2010, 2015; Abadie & Gardeazabal, 2003). Specifically, a synthetic control unit is
formed as a time-invariant weighted average of control units selected based on their
similarity to the treated unit in terms of observed characteristics and outcome trends
prior to the treatment. This way, it tries to create a composite that resembles the
treated unit before the intervention. Challenges for researchers applying this method
include reasonably choosing the pool of control units and calculating appropriate

weights (Abadie, 2021; Athey & Imbens, 2017; Doudchenko & Imbens, 2016).

Using a control group based on a weighted selection of the states without de-tracking
reforms as proposed by the synthetic control method might have increased the
validity of the results (cf. Arkhangelsky et al., 2021). Even with a weighted selected
comparison group, however, the analyses would be based on grouping the states with
de-tracking reforms. By averaging the states with de-tracking reforms, differences
between the states are not reflected. If the synthetic control method were applied, the
characteristics and results of the states with de-tracking would be aggregated, and
potentially contradictory developments in the individual states could not be revealed.
Analyses on single state level, which could reveal opposing developments, are only
permissible with a special data use agreement of the education administrators of all
states. But even if analyses at individual state level had been permissible, differences
between the states that are relevant for the investigation of tracking practices and
socioeconomic disparities might still be unobserved, such as the extent of horizontal
segregation or other forms of achievement-based within-school differentiation (Betts,

2011; Waldinger, 2007). These are discussed further in the next two sections.
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6.3 Implications

6.3.1 For Educational Policy

One of the challenges in educational policy making and practice is to make evidence-
based decisions that are supposed to be based on identifying the effects of reforms
(Athey & Imbens, 2017). Clearly defined objectives and identification strategies for
evaluating the measures contribute to enrich these decisions (Athey & Imbens, 2017).
If possible (even if this is often unrealistic), the implementation of (de-tracking)
reforms should be designed so that other school policy changes are not introduced at
the same time to allow for the clearest possible evaluation of the reforms (see also 2.3
and 6.2.2; Koerselman, 2013; Terrin & Triventi, 2023). However, with the exception
of Berlin and Bremen, no specific evaluation of the reforms was carried out. The
studies of this dissertation have taken up the challenge of contributing to this public

debate with the help of secondary analyses, even without a planned evaluation.

A central guiding principle of the German Federal Ministry of Education and Research
is to reduce disparities in terms of students’ (socioeconomic) backgrounds throughout
their educational careers (Bundesministerium fiir Bildung und Forschung, 2023).
The design of the education system has fundamental implications for the education
and health of children and adolescents and also matters for the perpetuation of
socioeconomic disparities across generations (cf. 2.1.4; see, e.g., Black & Devereux,
2011; Lochner, 2011). Moreover, education is an important building block for the
higher-level ability to develop competencies and thus autonomy in self-selected areas
(cf. Nussbaum & Sen, 1993). Also at the societal level, an increase in educational
attainment seems to be associated with an increase in societal welfare (Hanushek &
Woessmann, 2020). Therefore, attention should be paid to potential factors during
the school career that may perpetuate or reinforce socioeconomic disparities, such as

the tracking practices (cf. Schiitz et al., 2008; Temkin, 2016).

While it may be unrealistic to completely avoid socioeconomic disparities, the goal is
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to reduce them as much as possible (Bundesministerium fiir Bildung und Forschung,
2023). However, educational success is still closely linked to students’ socioeconomic
backgrounds (Chmielewski, 2019; Kuhl et al., 2016; Mahler & Koélm, 2018; Weis
et al., 2020). The much-referenced German “PISA shock”, which followed the first
PISA study (Baumert et al., 2001), brought to the fore discussions, demands and
policy objectives for reducing socioeconomic disparities, including those related to
transforming, i.e., de-tracking, the school structure of lower secondary education
(M. Becker et al., 2017; Ridderbusch, 2019; Tillmann, 2012, 2016; Waldow, 2009).
Educational policy makers may be concerned about a potential trade-off between
universal or unequal support for student achievement and socioeconomic disparities in
the context of tracking practices (see also 2.1.2 and 2.1.4; Pfeffer, 2015; Skopek et al.,
2019; Terrin & Triventi, 2023). Given the debates on tracking practices, achievement
levels, and socioeconomic disparities among educational policy makers, research

covering these topics is of great practical importance.

The results of Study 1 and 2 suggest that de-tracking reforms did not reduce
socioeconomic disparities in terms of SEC effects and students’ educational
aspirations. In conjunction with other studies on these de-tracking reforms that have
focused on different aspects of socioeconomic disparities (see also Helbig & Nikolai,
2017; Lenz et al., 2019; Lenz et al., 2022; Maaz et al., 2017; Maaz et al., 2019;
Neumann, Liihe, et al., 2017), the findings therefore indicate that the de-tracking
reforms did not achieve the goal of reducing socioeconomic disparities, at least in the
short term. Medium and long-term follow-up studies are highly recommended to
confirm these conclusions — and to derive the consequences for possible adjustments
and additions as well as for potential future reform initiatives. Weakening the
primacy of academic track schools or strengthening the position of the comprehensive
schools could be relevant in order to further develop the two-path model (with the
exception of Bremen where the acceptance of comprehensive schools is high; Maaz
et al., 2019; cf. Lenz, 2022). Yet this two-path system was a compromise solution that
did not extend comprehensive schooling for all students and left the academic track
untouched (Hurrelmann, 2013; Neumann, Maaz, & Becker, 2013; Nikolai, 2019;

Ridderbusch, 2019). Whether an extension of comprehensive schooling (for all
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students or for other states) would be conceivable is questionable when looking at the
results of a referendum in Hamburg in 2010. There, the referendum, presumably
mainly influenced by parents from socioeconomically advantaged backgrounds,
prevented the extension of the common elementary school period from four to six
years, which would also have affected the academic track (Helbig & Edelstein, 2010;
Toller et al., 2011). It seems quite challenging to increase actual support for
educational policies to reduce socioeconomic disparities, even if providing
information about the actual extent of educational disparities is associated with an
increase in public awareness — concerns about declining student achievement and
doubts about the effectiveness of policies to reduce socioeconomic disparities may

matter (Lergetporer et al., 2020).

Based on these observations and challenges, it seems advisable for educational policy
makers to further improve the way how comprehensive schools are implemented.
Comprehensive schools only have a chance of being accepted as a second path
alongside the academic track schools, as intended by the de-tracking reforms, if they
offer equally good preparation, well-trained teachers and convincing teaching quality
and do not show a decline in student achievement, especially with regard to the
preparation for the general university entrance qualification (cf. Maaz et al., 2019;
Neumann, Becker, et al., 2017; Roloff et al., 2020). The establishment of an upper
secondary school or a stable and externally visible cooperation is seen a central
development task for schools without an integrated upper secondary school (cf. Maaz
et al., 2019; Neumann, Becker, et al., 2017). The range of school profiles on offer can
also have an influence on the choice of the individual school (cf. Zunker & Neumann,

2020; Zunker et al., 2018).

Regarding further implications that educational policy makers might draw from
the studies examining the effects of the de-tracking reforms, particular attention
should be paid to other forms of achievement-based differentiation that might not be
addressed by the de-tracking reforms (Schindler et al., 2023; Triventi et al., 2020).
Horizontal segregation based on school choice mechanisms due to different school

location factors and the aforementioned school characteristics might play a more
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important role (Drope & Jurczok, 2013; Helbig & Nikolai, 2017; Lenz et al., 2022;
Maaz et al., 2019; Neumann, Kropf, et al., 2013; Neumann & Maaz, 2019; Zunker &
Neumann, 2020; Zunker et al., 2018). In addition, consideration should be given to
how to counter potential information asymmetries between families from different
socioeconomic backgrounds regarding the benefits, costs, and risks of particular
educational pathways (cf. 2.2.5; e.g., Bittmann & Schindler, 2021). In Bremen,
mandatory information talks with parents about the two different school types were
introduced before parents submit their school preferences (Maaz et al., 2019). The
question of whether such measures to inform parents are useful should be examined

further.

6.3.2 For Future Research

Beyond the study-specific and methodological implications discussed in section 6.1
and section 6.2, some overarching implications will be addressed in this section.
From a methodological perspective, the studies of this dissertation can serve as an
example of the identification strategies that can be used for examining the effects of
de-tracking reforms in secondary analyses, i.e., without a planned experimental
setting and corresponding evaluation. Comparable educational standards, final
exams, and degrees harmonize educational policies in Germany apart from tracking
practices across states to a certain extent (KMK, 2020). This, in turn, is an advantage
of the studies of this dissertation over cross-national comparative approaches (see
also Piopiunik, 2021). A lower degree of unobserved heterogeneity is assumed for
comparisons between federal states than for cross-national comparisons, which might

lead to a lower bias due to omitted variables (cf. Woessmann, 2016).

Still, differences in institutional features such as the share of private schools or school
autonomy should be taken into account wherever possible (Alegre & Ferrer, 2010;
Klemm et al., 2018; Woessmann, 2016). The variety of analytical approaches used to
analyze the consequences of tracking practices might contribute to a heterogeneity of

results (Skopek et al., 2019). For example, Esser and Seuring (2020) referred to the
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extent to which teacher recommendations for the transition from elementary to lower
secondary school are binding as a basis for distinguishing between different tracking
practices. This way of differentiating between different tracking practices might have
different implications for the way socioeconomic disparities could be explained than
described in section 2.1.4. The conclusions drawn from the results of Study 1 and 2
relate only to tracking practices defined by the lower secondary school structure. In
future studies, other characteristics identified as relevant to the relationship between
tracking practices, socioeconomic disparities, and students’ educational outcomes

should be investigated in relation to the de-tracking reforms.

Another important question when examining tracking practices is which comparison
target or counterfactual situation is being referred to (Terrin & Triventi, 2023). In
the studies of the dissertation, the results of states with de-tracking reforms were
compared to the other states without de-tracking reforms (see 2.3). The states
with de-tracking reforms do not offer a completely comprehensive secondary school
system because they left the academic track untouched. In both groups of states,
the systems are still characterized by between-school tracking practices in which
the socioeconomic segregation between academic track and non-academic school
types seems to persist (Helbig & Nikolai, 2017; Lenz et al., 2019; Lenz et al., 2022;
Maaz et al., 2019; Neumann, Becker, et al., 2017). This indicates that the two
paths are not yet on an equal standing. Study 1 and 2 focused on the non-academic
school types. Thus, the results of comprehensive schools after the de-tracking reforms,
which aim to consistently offer a second path to the general university entrance
qualification, were compared to systems with tracking practices including school types
not consistently offering the path to this school-leaving qualification. Within the non-
academic track, comprehensive schooling is therefore compared with between-school
tracking practices based on hierarchically ordered school types. Similar to other
studies on associations of tracking practices, the studies do not refer to a completely
comprehensive secondary school system as comparison target after de-tracking reforms
(Heisig & Matthewes, 2022; Terrin & Triventi, 2023). The results therefore do not
provide any conclusions about the comparison of secondary school systems with

between-school tracking practices and systems with comprehensive schooling.
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One question that remains unanswered is what the medium- and long-term
consequences of de-tracking reforms will be. Between-school tracking practices have a
long tradition, especially in the western German states, including the states where the
de-tracking reforms were implemented. The majority of the parents of the student
cohorts studied probably grew up in these school structures. The parents play a
decisive role in crucial educational decisions such as the choice of school after
elementary school (see 2.1.4; Bittmann & Schindler, 2021). The acceptance of
comprehensive schools might increase over time, presumably influenced by the
quality of instruction they offer (cf. 6.3.1). In addition to the short-term
consequences examined, medium and long-term consequences should therefore also

be investigated in future.

One issue that is closely related to the quality of instruction is how to best promote
student learning in a heterogeneous student body. The way socioeconomic disparities
were examined in this dissertation refers to one possible conception of equity, the
“equality of outcome” (Dumont & Ready, 2023, p. 2). According to this concept, equity
means that students with different backgrounds achieve the same outcomes, such as
academic achievement, which is understood as a pathway to relevant outcomes later
in life such as income and health and intergenerational mobility (Schiitz et al., 2008;
Temkin, 2016). In addition to between-school tracking practices, achievement-based
within-school differentiation should be taken into account when evaluating studies
on tracking practices, students’ educational outcomes, and socioeconomic disparities
(Schindler et al., 2023; Triventi et al., 2020). For example, the concept of personalized
learning is discussed as one form of achievement-based within-school differentiation
(cf. Dumont & Ready, 2023). The basic idea of personalized learning is to adapt
instruction according to students’ individual differences and needs (Dumont, 2019;
Dumont & Ready, 2023). Personalized learning at its core aims to help everyone reach
their full potential. Since prior knowledge, formal and informal learning opportunities,
and students’ socioeconomic backgrounds tend to be related, socioeconomic disparities
in student achievement could persist or even widen as a result of personalized learning
(Dumont & Ready, 2023; Sokolowski & Ansari, 2018; Stern, 2017). In addition to

within-school achievement-based differentiation in the form of personalized learning
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or course-by-course tracking, other relevant factors, such as horizontal segregation or
further characteristics of the schools (such as school history or profiling of the schools)
should also be considered, where possible, when drawing conclusions of tracking
practices related to student achievement and socioeconomic disparities (cf. Helbig &
Nikolai, 2017; Schindler et al., 2023; Triventi et al., 2020; Zunker & Neumann, 2020;
Zunker et al., 2018).
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Table A.1: RQ4: Mediation of SEC Effects by the Level of Educational Expectations in the States with

Reforms — Comprehensive Schools (2).

2015

Student data

B(SE) p
Classroom level
Reading Comprehension on
SES (M) 22.45 (5.75) .00
Educational Expectations (%) -7.32 (8.68) .40
Classroom level
Educational Expectations on
SES (M) 0.42 (0.04) .00
Individual level
SES 6.72 (2.29) .00
Educational Expectations 41.86 (4.26) .00
Immigrant Background -42.42 (4.29) .00
Gender 10.72 (3.30) .00
N (Students) 3,850
N (Classes) 215
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B.1 Tables

Table B.1: Mathematical Achievement Between 2012 and 2018.

2012 2018 Difference 2012 to 2018
M  SD M  SD A p
States with Reforms -0.722 1.138 -0.809 1.192 -0.087 0.002

States without Reforms -0.509 1.089 -0.510 1.130 -0.001 0.940
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