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NOT ON THE SAME TRACK?
LOTTE SCHEEREN

In the past decades a female dominance in educational attainment emerged, a phenomenon coined “the rise of women”. This
dissertation focuses on the role of the educational institutional
context, more specifically the tracking age, in understanding gender inequality. In four empirical studies, it is examined
whether the age at which educational systems track affects
gender differences in various educational outcomes. High
quality repeated cross-national surveys are used, that assess
respondents in several countries at different ages and educational stages. Studying various educational outcomes at different moments in the educational career across a large number
of countries and birth cohorts, allows me to examine how
gender gaps in education develop differently in societies with
different tracking ages. This dissertation highlights the importance of the setup of the education system for gender inequality
and, more specifically, shows that the age at which educational
systems track affects gender differences in various educational
outcomes.
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Chapter 1

1.1 Introduction
Even though for many years, men attained higher levels of education than women, the male
advantage evaporated and turned into a disadvantage during the last part of the twentieth
century in almost all Western countries (Buchmann, DiPrete, and McDaniel 2008; OECD
2011; Vincent-Lancrin 2008). This reversal of the gender gap, also known as the rise of women
(DiPrete and Buchmann 2013), is unlikely to disappear any time soon and is suggested to grow
even further in the upcoming years (Vincent-Lancrin 2008). As a consequence, a growing body
of literature analyses the lagging educational performance of boys (e.g., Epstein 1998; Francis
1999; Mac an Ghaill 1994; Hadjar, Backes, and Gysin 2015; Heyder and Kesels 2017; Martino
and Kehler 2006; Morris 2008). The usage of terms such as “the boy problem” or “the boy
crisis” by these studies highlights an increasing concern about boys’ educational outcomes in
the public discourse.
Although the rise of women took place in almost all Western countries, substantial
differences exist. The proportion of women in higher education is, for instance, particularly
large in Nordic countries, but substantially lower in some of the Continental countries
(Vincent-Lancrin 2008). Not only the magnitude of the gender gap, but also the moment at
which women caught up with men varies greatly. The timing was, for instance, much earlier in
Nordic areas relative to Anglo-Saxon or Continental areas (Ballarino, Meschi, and Scervini
2013). Even though gender inequality in education is high on the research agenda because of
its potential implications for labour markets, marriage markets, family formation, health, social
stereotypes etc. (Esteve, García-Román, and Permanyer 2012; Oreopoulos and Salvanes 2011;
Van Bavel 2012; Vincent-Lancrin 2008), existing research is not yet able to provide a sufficient
explanation for the cross-country and temporal differences in the gender gap in education.
To understand these cross-country and temporal differences, we need to study how gender
differences in performance, aspirations, attitudes, behaviour and development are expressed
within and affected by different social contexts. A growing body of literature examines the
relationship among the organization of society, its institutional features, and gender disparities
in education (Becker, Hubbard, and Murphy 2010; Charles and Bradley 2002; DiPrete and
Buchmann 2006; Goldin, Katz, and Kuziemko 2006). The main focus of these studies has been
on features related to expectations about the life course trajectory and (economic) returns to
education, such as the labour market structure and gender-ideological climate. However, of all
the institutional features that may be important, I expect to see a particularly strong influence
from the institutional context that directly shapes the educational pathways of young people:
the educational context.

16
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The relationship between the setup of education systems and gender inequality has rarely
been examined, despite educational arrangements being high on the political as well as research
agenda because of their crucial relationship with educational attainment and educational
disparities by social background and ethnicity (e.g., Hadjar and Gross 2016; Pfeffer 2008;
Schütz, Ursprung, and Wössmann 2008; Van de Werfhorst and Mijs 2010). Many countries
have adapted the institutional setting of the education system in an attempt to improve
educational levels and equalize educational opportunities (Braga, Checchi, and Meschi 2013);
potentially, this can also explain cross-country and temporal gender differences in education.
The aim of this dissertation is to study whether a specific setup of the education system
works better for girls than for boys or vice versa. Characteristics of the educational institutional
context potentially reduce or reinforce gender disparities in education. In this dissertation, I
focus on one educational system characteristic: the age at which students are selected into
separate educational trajectories, also known as the tracking age. As gender disparities in
performance, development and behaviour are not constant across the school career, I expect
that the age at which students are tracked plays an important role in educational gender
inequality. To what extent is there a specific critical age at which tracking enlarges or reduces
gender inequalities in education? By studying various educational outcomes at different
moments in the educational career across a large number of countries and birth cohorts, I am
able to examine how gender gaps in achievement and attainment develop differently in
societies with different tracking ages. Studying how the organization of the education system
is related to gender inequality in various contexts will not only inform us about how gender
disparities are shaped by the setup of the education system but also help us understand why
gender gaps are large in some societies and small in others.

1.2 Gender in context
Especially since the second half of the twentieth century, major steps towards gender equality
have been taken, a trend that has been referred to as the gender revolution (England 2010).
Women’s enrolment in higher education, their attained level of education and their
participation in the labour market have increased tremendously (DiPrete and Buchmann 2013;
Goldin, Katz, and Kuziemko 2006; OECD 2011; Vincent-Lancrin 2008). Moreover,
educational and occupational segregation have decreased (England and Li 2006; Jacobs 1989;
Nermo 1996; Weeden 1998). As a consequence, the gender wage gap has also decreased
substantially (Charles 2011).
A combination of a wide array of factors has facilitated this gender revolution. For
instance, the wide availability of birth control has enabled women to delay child birth (Bailey

17
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2006). Cultural change has resulted in the increasing adoption of gender-egalitarian norms and
values (Brewster and Padavic 2000; Inglehart and Norris 2003). The spread of antidiscrimination laws and regulations made gender discrimination in education and the labour
market illegal (Burstein 1989). Educational expansion, a growing demand for educated workers
and a growing demand for female labour, e.g., due to growth of the service sector, has changed
women’s qualifications (Akbulut 2011; Becker, Hubbard, and Murphy 2010; OECD 2005). In
addition, welfare states have changed, adopting more family-friendly policies that permit or
even encourage women to combine family responsibilities with paid work (Chang 2000;
Esping-Anderson 1990, 1999; Gornick and Meyers 2003; Mandel and Semyonov 2006).
Despite tremendous progress towards gender equality, these trends have been suggested
to be uneven in many ways. First, even though increasing equality has been achieved in some
social institutions, e.g., political systems, educational systems and labour markets, inequality
is more persistent in other domains, e.g., domestic work (Breen and Cooke 2005). Second, the
trends appear to be lopsided, as progression towards gender equality is almost fully due to
changes made by women, not men. This has also been referred to as asymmetric change
(England 2010). Persistent cultural and economic devaluation of traditionally female-type
characteristics and activities, provides men with little incentive to make gender-atypical
decisions (England and Li 2006; Levanon, England, and Allison 2009). Women, on the other
hand, can gain status and money when moving into male-type activities. As a consequence,
remedies for gender inequality today mostly involve prescriptions for women to act more like
men, not the other way around.
Third, the trends seem to be uneven because despite women’s increased participation in
labour markets and educational systems, gender segregation within these institutions remains
strong. Compared to vertical gender segregation, horizontal gender segregation, i.e., the
disproportionate concentration of men or women in some educational fields or occupational
sectors, has proved to be greater and more stable over time (Barone 2011; Bradley 2000;
Charles 2005; Charles and Grusky 2004). Persistent gender-specific decisions translate into
gender differences in the distribution across fields of study and occupations, with women
typically ending up in jobs that are less lucrative in terms of income and status (Gerber and
Cheung 2008; Roksa 2005). Increasing gender egalitarianism in the Western world, specifically
liberal egalitarian ideals, according to which women are full citizens deserving of rights equal
to those of men, has encouraged women to enrol in higher education and attain at least equal
levels of education (Charles 2011). As a consequence, vertical gender segregation has
decreased. However, these liberal egalitarian ideals easily pair with persistent gender
essentialist beliefs, i.e., the belief in innate and fundamental differences between men and
women in skills, desires and interests (Charles and Bradley 2002, 2009). These beliefs suggest

18
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that even though men and women are equal, they are different. Therefore, some fields and
occupations are believed to be more suited for men than for women and the other way around,
which discourages horizontal gender integration. As a consequence, horizontal gender
segregation remains strong.
These uneven trends also relate to the fact that what gender means and how gender
inequality manifests differ between various social groups, which highlights the importance of
examining the intersection of gender with other social categories. The concept of
intersectionality, which was first coined by Crenshaw (1989) and is essential to feminist
scholarship, refers to the interaction of multiple identities (Davis 2008; McCall 2005).
Intersectionality theory argues that social positions are relational, and because of their
multidimensionality, gender should not be examined in isolation but in interaction with other
social categories, such as social class, race, ethnicity and sexuality. For instance, several studies
have shown that there are class differences in the trend towards gender equality in education.
Gender segregation in fields of study has been shown to decrease much faster among college
graduates and among children from higher social classes, and desegregation has only occurred
in middle-class jobs, not in working-class jobs (England 2010; Van de Werfhorst 2017). Both
economic and cultural factors account for this context-specificity of gender inequality.
Economic explanations suggest that people only transgress gender boundaries when upward
mobility within those boundaries is impossible (England 2010). For women from higher social
origins, upward mobility will be more difficult within the gender boundaries than for women
from lower social origins. Cultural explanations suggest that norms and values related to gender
roles are shaped by a person’s environment. Conceptions of masculinity and femininity are,
thus, context-specific and, for instance, differ between SES groups (Epstein 1998; West and
Zimmerman 1987; Willis 1981).
In addition to these uneven trends, studies also emphasize how some trends have stalled.
After decades of progress towards gender equality, in many social institutions, degendering has
come to a halt. Since the mid-1990s, trends towards more egalitarian attitudes on gender roles
have stagnated (Cotter, Hermsen, and Vanneman 2011; Van Egmond et al. 2010). Additionally,
with respect to fields of study, labour force participation, occupational segregation, managerial
integration and earnings, trends towards gender equality have stalled (Cohen and Huffman
2007; Cohen, Huffman, and Knauer 2009; Cotter, Hermsen, and Vanneman 2004; England and
Li 2006; Percheski 2008; O’Neill 2003; Van de Werfhorst 2017). Persistent gender essentialist
beliefs impede progress towards gender equality. Studies show that even in the most egalitarian
and economically developed countries, a strong emphasis on individual self-expression in
combination with economic security and gender essentialism results in persistent gendered
decisions (Charles and Bradley 2009). Thus, despite dramatic changes towards equality, some
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gender inequalities are much more resilient than others, and we are still far from complete
equality between men and women.

1.3 Gender inequality in education
In modern Western society, the social positioning of individuals is strongly based on
educational qualifications (Baker 2014). As a consequence, a large body of literature tries to
describe and elucidate educational gender inequalities. During the gender revolution, women
not only became equal with men but surpassed them in terms of most educational outcomes.
Only on test scores in mathematics are boys consistently shown to obtain higher scores than
girls, but even this difference is relatively small and in some countries now non-existent (Marks
2008; Penner and Paret 2003; OECD 2011; Stoet and Geary 2013). On almost every other
indicator of educational performance, girls outperform boys. Studies have shown that girls
receive higher test scores than boys in reading and, for decades, have earned better grades in
all major subjects, including mathematics and science (Buchmann, DiPrete, and McDaniel
2008; Duckworth and Seligman 2006; Marks 2008; OECD 2015b; Stoet and Geary 2013).
Moreover, even though women have long been disadvantaged in education compared to men,
currently women are more likely to enter and obtain a degree in higher education and, in
general, attain higher levels of education in almost all Western countries (DiPrete and
Buchmann 2013; Goldin, Katz, and Kuziemko 2006; OECD 2011; Vincent-Lancrin 2008).
However, as discussed above, horizontal gender segregation remains strong (Barone 2011;
Bradley 2000).
Gender differences in the education system are not only about educational outcomes but
also about differences in behaviour, development, learning, expectations and aspirations. Prior
studies have shown that boys demonstrate more developmental disabilities, more anti-social
and disruptive behaviour, lower school engagement, less effort and a less positive orientation
to learning (Buchmann, DiPrete, and McDaniel 2008; Downey and Vogt Yuan 2005; Entwisle,
Alexander, and Olson 2007; Younger, Warrington, and Williams 1999). Moreover, girls are
shown to be ahead of boys with respect to non-cognitive skills, also known as social and
behavioural skills, such as goal-directed behaviour, organization, task persistence, selfdiscipline, ability to cooperate and attentiveness (Anderson et al. 2001; DiPrete and Jennings
2012; Duckworth and Seligman 2006; Jacob 2002; Keulers et al. 2010). Overall, girls
consistently display higher levels of pro-school behaviour than boys (Farkas et al. 1990).
All the above-mentioned gender disparities are not just caused by biological differences
between men and women. Studies show, for instance, that there are no meaningful differences
between men and women in general intelligence and cognitive abilities (Goriounova and
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Mansvelder 2019; Halpern 2000). Even if biological factors help explain gender differences in
educational outcomes to some extent (Penner 2008), they do not help us understand the
substantial cross-national and temporal variability in the gender gaps. This suggests the pivotal
role of the environment.
Various country-level features have been proposed to explain this contextual variability.
The gender-ideological context is suggested to shape expectations about the roles women can
take on later in life and has been shown to affect women’s educational aspirations, educational
attainment and field-of-study decisions (Buchmann, DiPrete, and McDaniel 2008; Charles and
Bradley 2002, 2009; Goldin, Katz, and Kuziemko 2006; McDaniel 2010). Other contextuallevel features that are suggested to affect women’s educational decision-making have also been
shown to affect gender differences in education, such as the labour market structure (Akbulut
2011), total costs of education and (economic) returns to education (Becker, Hubbard, and
Murphy 2010; DiPrete and Buchmann 2006; Goldin, Katz, and Kuziemko 2006). The
reasoning behind these factors is mostly that boys and girls make decisions on the basis of
expectations about their future, i.e., whether it is rational for them to invest in education based
on the probability that they will work later in life. Although this rational decision-making
process is able to explain part of the cross-country and temporal differences in the gender gap
in education, gender disparities cannot fully be explained by country-level variation in the
distribution of the costs and benefits of education.
In this dissertation, I point to the important role of the organization of the education system.
As the setup of the education system directly affects the educational attainment and educational
opportunities of various groups of students in society (Hadjar and Gross 2016; Van de
Werfhorst and Mijs 2010), it is puzzling that this contextual-level feature has received so little
attention in the literature that tries to explain cross-national and temporal variation in the gender
gap.

1.4 The role of the education system
The process of education and schooling is embedded within the educational institutional
structure. The setup of the education system plays a central role in levels of schooling as well
as educational inequalities along various axes, e.g., social background and ethnicity (Hadjar
and Gross 2016; Van de Werfhorst and Mijs 2010). Educational systems shape educational
pathways, which can be advantageous for some individuals but limit other people’s educational
opportunities.
Various features of the educational system have been shown to be important for
educational outcomes. Studies have found that the provision of pre-primary education and a
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longer duration of compulsory education increase overall levels of education and decrease
educational inequality by social background (Braga, Checchi, and Meschi 2013). Smaller
educational disparities are also found in educational systems that have a high level of
standardization (Van de Werfhorst and Mijs 2010). Furthermore, educational systems
characterized by high levels of educational tracking are related to larger inequalities by social
and ethnic background (Horn 2009; Lavrijsen and Nicaise 2015; Marks 2005; Van de
Werfhorst and Mijs 2010) and lower levels of educational performance and attainment
(Hanushek and Wössmann 2006; Brunello and Checchi 2007).
The potential relationship between educational institutional features and gender disparities
in education has been mostly overlooked (for exceptions, see Hadjar and Buchmann 2016;
Pekkarinen 2008; McDaniel 2010; Van Hek, Buchmann, and Kraaykamp 2019). As the
educational institutional context directly affects the educational opportunities of young people
while they are still in school, its setup might also be highly consequential for gender disparities
in education and might have a significant role in explaining the varying levels of gender
inequality across various contexts. In this dissertation, I argue that the organization of
educational systems also structures (different) educational pathways for men and women,
causing gender divergences in various educational outcomes.
I concentrate on one education system characteristic, tracking age, which is the age at
which students are selected into separate educational trajectories on the basis of (cognitive)
abilities, interests and aspirations. More specifically, I focus on the age at which betweenschool tracking occurs. This is the most institutionalized form of tracking and indicates that
students of different academic abilities have diverged into completely separate curricular
programmes for multiple years (Chmielewski 2014; Maaz et al. 2008). Generally, students are
selected into different tracks during secondary education, but the age at which this occurs varies
considerably among educational systems (Braga, Checchi, and Meschi 2013). In the Western
countries that I investigate in this dissertation, the tracking age ranges from the age of 10 to the
age of 16. Germany, Hungary and the Netherlands are examples of countries with a selective
system that tracks students at a young age. The United States, Sweden and Spain are examples
of countries with a comprehensive system, where students stay in untracked classes much
longer (until the age of 16).
The reason I focus on the tracking age is twofold. First, track positions are highly
consequential for future educational options. After tracking, students are separated into distinct
curricular trajectories that are hierarchically ranked, with the (pre-)vocational tracks being less
prestigious than the general/academic tracks. These tracks determine students’ future
educational options, for instance whether they are allowed to attend university. Especially
because track positions have consequences for future educational possibilities, small
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inequalities in track placement can translate into large inequalities in later educational
outcomes.
Various studies have shown that in early-tracking systems, low-SES students are more
likely to transfer to less prestigious, non-academic tracks (Boone and Van Houtte 2013;
Buchmann and Park 2009; Caro et al. 2009; Parker et al. 2016). As the track position creates
path dependency, inequalities in track positions result in different educational careers among
different SES groups and translate into socioeconomic inequalities in future educational as well
as occupational outcomes (e.g., Brunello and Checchi 2007; Dustmann 2004; Guyon, Maurin,
and McNally 2012; Marks 2005; Van de Werfhorst and Mijs 2010). With respect to gender,
we know that boys and girls follow different educational careers and end up with different
credentials. Potentially, we can understand these different careers better if we identify the
gender differences that are already created when tracking decisions have to be made.
Second, as differences between boys and girls are not constant across educational careers,
I expect the timing of important educational decisions to be highly important for gender
differences in education. Previous research has shown that gender differences in behaviour,
non-cognitive skills and educational performance are not stable across school careers. For
instance, women are shown to have an advantage in social and behavioural skills, which grows
over time (DiPrete and Jennings 2012). Female-favourable gaps in educational performance
are also shown to widen over time (Dekkers, Bosker, and Driessen 2000; DiPrete and
Buchmann 2013). Moreover, during secondary education, constructions of masculinity and
femininity in relation to schooling become more pronounced; therefore, working hard in school
and attaining a masculine identity are becoming increasingly incompatible (Frosh, Phoenix,
and Pattman 2002; Swain 2005). The fact that all these differences are not constant over the
life course suggests that the timing of important educational decisions is essential for gender
differences in education.
The age at which between-school tracking occurs is only one feature of a larger educational
institutional characteristic, namely, the level of external differentiation (Bol and Van de
Werfhorst 2013). Even though the tracking age is arguably the most important feature that
determines the level of external differentiation in an educational system, additional features,
such as the number and length of different tracks, are also part of this larger concept. Therefore,
various studies measure tracking in a different way. For instance, Bol and Van de Werfhorst
(2013) construct an index of tracking based on three indicators that all emphasize a different
facet of educational tracking: tracking age, the number of available tracks for 15-year-olds and
the percentage of the total curriculum that is tracked. Blossfeld et al. (2016) argue that there is
extensive cross-national variation in educational differentiation during secondary education
and divide Western countries into four different secondary education models: the early tracking
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model (e.g., Germany), the Nordic inclusive model (e.g., Sweden), the individual choice model
(e.g., United Kingdom) and the mixed tracking model (e.g., Italy). These studies show that
even though some countries, such as Sweden and the United Kingdom, have the same tracking
age, their tracking methods are rather different.
In this dissertation, I focus only on the age of first selection. The reason for this choice is
threefold. First, theoretically, I expect that it is specifically the age of first selection that is
consequential for gender differences in educational outcomes. Gender differences are not stable
over time, highlighting the specific importance of the age at which decisions have to be made.
Potentially, tracking at a specific critical age enlarges or reduces gender inequalities in
education. Second, methodologically, as we focus on a large number of countries and time
periods, data on the tracking age are more reliable and easier to compare among different
societies than other measures of educational differentiation. Third, empirically, prior research
that compares some indicators of external differentiation shows that the tracking age is the key
indicator explaining inequality (Horn 2009; Pekkarinen 2008).
As suggested above, the female-favourable gap in educational performance and noncognitive skills appears to increase during secondary school (Dekkers, Bosker, and Driessen
2000; DiPrete and Buchmann 2013; DiPrete and Jennings 2012; Sammons 1995). Therefore, I
expect that educational decisions made later in the school career benefit women and, thus, that
a higher tracking age favours women’s educational outcomes. To study how the male-female
gap in education developed differently in societies with varying tracking ages, in this
dissertation, I focus on several educational outcomes at different moments in the educational
career across a large number of countries and birth cohorts/time periods.
First, I examine whether the female advantage in education is indeed larger in societies
with a higher tracking age. More specifically, I study whether educational reforms in the
tracking age affect gender differences in educational attainment (chapters 2 and 3) as well as
gender differences in the field of study (chapter 3). Potentially, different mechanisms result in
an increased female advantage in early- and late-tracking systems, which indicates that the
mechanism at play depends on the institutional setting. To study this theoretical relationship
between institutions and mechanisms, I explain variations in the mechanisms through which
early and late tracking enhance gender inequality to the advantage of women. To test these
mechanisms, I examine, with the use of a longitudinal approach, the extent to which gender
gaps in educational achievement and attainment develop differently over the educational career
in early- and late-tracking systems (chapter 4). Lastly, I focus on the intersection between
gender and social origin and argue that the impact of educational tracking is different for boys
and girls from different social backgrounds. I test whether there are stronger advantages or
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disadvantages in education related to the tracking age at the intersection of these two social
categories (chapter 5).

1.5 Research design
Identifying the impact of system-level variables, such as educational tracking, is rather
difficult. To determine the effect of such macro-level features, most studies (have to) rely on
cross-country variation for identification (Hadjar and Buchmann 2016; Van Hek, Buchmann,
and Kraaykamp 2019). The main issue with this identification strategy is that it strongly relies
on the assumption that one can control for all important country-level differences, such as
cultural and political traits. Unobserved confounders can strongly bias the results. To overcome
this issue, other scholars have used a before-after approach, which focuses on educational
reforms within one country (Pekkarinen 2008). However, the generalizability of the results of
these studies is problematic, as the effect of a reform is difficult to disentangle from the whole
institutional setting of that specific nation. To address these empirical issues, in this thesis, I
triangulate between two different identification approaches to examine the effects of
educational tracking. One focuses on educational reforms in various countries, and the other
adopts a differences-in-differences approach.
Identifying the effect of tracking reforms
In the first two empirical chapters, I study the impact of educational tracking on gender
differences in education with the use of educational reforms. I focus on differences in tracking
age across countries as well as differences over time, i.e., before and after reforms, exploiting
a within-country over-time design. More specifically, I examine whether policy reforms
concerning the tracking age affect gender differences in educational outcomes with the use of
a cohort design, which means that I compare the educational outcomes of birth cohorts that
experienced different tracking ages during the time they were in education in various countries.
A great advantage of this design is that it allows me to control for all unobserved time-constant
country-specific features as well as unobserved general time trends. Moreover, as many
countries and time periods are studied, these results are easier to draw generalizations from.
To implement such a model and examine whether educational reforms affect gender
differences in various countries, dynamic contextual-level data on educational tracking are
necessary. The educational reform dataset constructed by Braga et al. (2013) provides me with
information on educational reforms concerning the tracking age in various European countries
between 1929 and 2000. This information, namely, the age at which educational systems split
students into separate trajectories within all these countries for the whole time period, enables
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me to create a continuous measure of the tracking age, which ranges from the age of 10 in the
earliest-tracking countries to the age of 16 in the latest-tracking countries.
In chapter 2, I examine whether educational reforms affect gender differences in
educational attainment. In this chapter, I combine contextual-level information on the tracking
age with individual-level information on final educational attainment, which I derive from
multiple rounds of the European Social Survey (ESS). The reason I choose to focus on
educational attainment is fourfold. First, this measure is part of several large cross-national
datasets, which provide me with information on the educational attainment of many individuals
from various birth cohorts and countries. Most previous research on the impact of features of
the education system focuses on educational achievement (test scores) in specific subjects (e.g.,
Bedard and Cho 2010; Hanushek and Wößmann 2006; Horn 2009; Lavrijsen and Nicaise 2015;
Van Hek, Buchmann, and Kraaykamp 2019); however, data on achievement are only available
for recent cohorts. As many reforms in the tracking age happened decades ago, I prefer to use
a wider timeframe.
Second, I expect that the impact of educational tracking might be greater for educational
attainment in particular than for educational competence. Selection into educational tracks is
based not only on students’ cognitive abilities but also, among other things, on students’ ability
to show their educational potential, their grades, and their aspirations. This indicates that track
placement selects students with not only the best cognitive skills but also the best social and
behavioural skills to advance to higher levels of education. Therefore, the impact might be
particularly large for educational outcomes that are, next to cognitive skills, also highly related
to social and behavioural skills, such as educational attainment.
Third, focusing on final educational attainment allows me to examine potential long-term
consequences of educational tracking. Small short-term consequences might translate into
large long-term consequences, highlighting the importance of also examining longer horizons.
Lastly, as final educational attainment has important implications for, among other things,
wages and labour markets, examining gender inequality in educational attainment is important
for our understanding of gender inequality in the social positioning of individuals in society.
In chapter 3, I examine whether educational reforms affect gender differences by field of
study and, as a replication of chapter 2, educational attainment. In this chapter, I combine
contextual-level information on the tracking age with individual-level information on the field
of study and final educational attainment, which I gather from multiple rounds of the European
Union Labour Force Survey (EU LFS). To understand the impact of educational tracking on
gender inequality, it is important that we also focus on horizontal forms of segregation. Gender
inequality by field of study has been shown to be greater and less resilient than gender
inequality in the level of education (Barone 2011; Charles and Bradley 2002) as well as an
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important driver of occupational gender segregation and gender wage gaps (Charles 2010).
Hence, to comprehend the potential consequences of educational tracking for gender inequality
in labour markets and wages, in this chapter, I study how the tracking age impacts gender
inequality by field of study.
One of the main advantages of this identification strategy is that it automatically controls
for all important time-constant country-level differences. Nevertheless, time-varying countrylevel differences can still bias the results. Therefore, in these chapters, I control for several
potential time-varying confounders, e.g., gender-ideological climate and labour market
demand. Data on these indicators are gathered from different sources, such as the World
Databank and the EU KLEMS database. I refer the reader to the empirical chapters for their
full descriptions.
Identifying the tracking effect
In the last two empirical chapters of this thesis, I study the impact of educational tracking on
gender differences in education with the use of a differences-in-differences (DiD) design
(Hanushek and Wössmann 2006; Ruhose and Schwerdt 2016). Within such a design, the focus
is not on the specific level of educational inequality but on the changes between two time points
in the level of educational inequality. I compare these changes among various countries with
different tracking ages. Thus, this strategy identifies the tracking effect by exploiting crosscountry variation in the tracking age as well as variation in the evolution of gender differences
between two time points. More specifically, in these chapters, I examine changes in educational
gender gaps between two time points, for instance, between primakry and secondary school,
and test whether there are significant differences in these changes in countries that implemented
tracking between these two time points and countries that did not. If the evolution of the gender
gap between primary and secondary school is different among countries that started tracking
between these two time points and countries that did not, this points to tracking affecting gender
inequality in education. As this model takes into account the gender gaps that already existed
before tracking took place in any country, unobserved (time-constant) heterogeneity between
countries is controlled for, and therefore, this model provides me with a more precise estimate
of the impact of educational tracking.
In the abovementioned cohort design, I compare birth cohorts that experienced different
tracking systems. In this life course design, I examine changes within birth cohorts over the
life course. What changes occur after these birth cohorts experience tracking? To implement
this model, I need comparable information on educational outcomes at multiple time points,
i.e., data before tracking takes place in any country (before the age of 10), data after tracking
takes place in early-tracking countries but not in late-tracking countries (around the age of 15),
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and data after tracking takes place in all countries (after the age of 16). In line with prior studies
using such a model, the tracking age is a dummy variable measuring whether a country has an
early- or a late-tracking system, where tracking is considered early when students are streamed
into separate trajectories before the age of 15 (Hanushek and Wössmann 2006; Ruhose and
Schwerdt 2016).
To examine gender differences at these different time points in early- and late-tracking
countries, I combine a large number of high-quality repeated cross-national surveys that assess
or survey respondents in several countries at different ages and educational stages. More
specifically, I merge several waves of international comparative student assessment data from
primary school (PIRLS [Progress in International Reading Literacy Study] and TIMSS grade
4 [Trends in International Mathematics and Science Study]), secondary school (TIMSS grade
8 and PISA [Programme for International Student Assessment]) and early adulthood (PIAAC
[Program for the International Assessment of Adult Competencies]). For information on
educational attainment, I also merge the ESS in this large dataset.
As comparable information on educational achievement (test scores) in mathematics and
reading is available at different (young) ages, these are the main educational outcomes
considered in the last two empirical chapters. The advantage of focusing on educational
achievement is that the repeated data allow me to investigate how gender gaps develop over
the school career and how this differs between early- and late-tracking countries. This provides
me with more insight into when and how tracking affects the educational gender gap.
Moreover, with these measures, I can examine the immediate consequences of the tracking age
for cognitive skills. If such consequences exist, educational tracking not only sorts students
selectively into different tracks but also affects students’ learning within these tracks. Finally,
examining the impact of tracking on educational achievement provides me with information
on the underlying mechanisms through which tracking affects gender differences in educational
attainment.
A note on gender
If educational systems (or other macro-factors) matter for the size of the gender gap, this
illustrates that inequalities between boys and girls are socially, culturally and institutionally
shaped. In regard to the social, cultural and institutional explanations for sex differences in
careers, it appears natural to use the term gender. The term sex refers to biological features that
classify individuals as ‘male’ or ‘female’. The term gender refers to a person’s features that are
recognized or culturally defined as masculine or feminine by a social world. While this thesis
focuses on differences between men and women in a binary way, we use the term gender
throughout the entire dissertation. Quite some debate exists about the way to measure gender
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and its non-binary, multidimensional character (Bittner and Goodyear-Grant 2017; Smiler and
Epstein 2010). A strong overlap in traits exists between boys and girls, and within-group
heterogeneity is often larger than the differences between boys and girls. Unfortunately,
operationalizing gender in any way other than the binary way is not possible with the datasets
that I use in this dissertation. Especially since I focus on a large number of countries and time
periods, no dataset that would make possible an alternative operationalization exists.
Hopefully, future research will be able to use a finer-grained measure of gender to examine
gender differences in education in more detail.

1.6 Four empirical studies
Chapter 2. The gender revolution in context: How later tracking in education benefits girls
In the first empirical chapter of this dissertation, I focus on the role of the educational
institutional context in the increasing female advantage in education. More specifically, I
examine whether the age at which students are selected into separate educational trajectories,
i.e., the tracking age, is related to the male-female gap in educational attainment. Girls have an
increasing advantage over boys in non-cognitive skills and educational performance during
secondary education, which suggests that educational decisions made later in the school career
benefit girls. Therefore, I hypothesize that a higher age of first selection will favour women’s
educational attainment.
I combine individual-level data on completed years of education from the ESS with unique
longitudinal contextual-level data on educational reforms between 1929 and 2000 in 21
European countries and employ a two-level multilevel model including country and cohort
fixed effects. The results suggest that educational reforms that postponed the timing of tracking
have particularly benefited women’s years of education relative to men’s, even when various
other influential factors are controlled for, such as the gender-ideological climate or labour
market demand. This finding shows that the rise of women is not homogeneous across
institutional contexts, as some educational systems contribute to women’s increasing
educational outcomes more than others.
Chapter 3. Female advantage and disadvantage: The role of educational tracking in vertical
and horizontal gender segregation in education
In chapter 3, I go beyond vertical gender segregation and examine whether the impact of the
tracking age extends to horizontal gender segregation in education. I hypothesize that a higher
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age of first selection decreases gender segregation across fields of study. Moreover, in this
paper, I replicate the analysis of chapter 2 on vertical gender segregation and, in line with
chapter 2, hypothesize that a higher age of first selection is beneficial for women’s educational
attainment.
Microdata on educational outcomes from the EU LFS are combined with longitudinal
contextual-level data on educational reforms concerning the tracking age that were
implemented between 1966 and 2006 in 20 European countries. I exploit a within-country overtime design, employing linear and multinomial models with country and cohort fixed effects.
My results indicate that policy reforms implementing later tracking are associated with both
horizontal and vertical gender segregation in education. I find that later tracking reduces
horizontal gender segregation among the higher-educated people, as both men and women
become more likely to complete a degree in gender-atypical fields when the tracking age is
postponed. Moreover, similar to the results in chapter 2, I find that the postponement of
tracking in an educational system contributes to women’s advantage in completed years of
education, increasing vertical gender segregation.
Chapter 4. Gender inequality in educational performance over the school career: The role of
tracking
In chapter 4, I adopt a longitudinal perspective to examine the extent to which educational
gender gaps develop differently over the educational career across educational systems that
vary in their age of first selection and at what point in the school career tracking is (most)
consequential for gender inequality in education. I investigate two different hypotheses. The
cumulative advantage hypothesis states that girls’ higher likelihood of selecting into higher
tracks, as a result of a female advantage in educational performance and non-cognitive skills
in primary school, leads to a potential accumulation of advantage for girls in early-tracking
systems. The critical age hypothesis states that girls outperform boys to a larger extent later in
the educational career, suggesting that later tracking leads to much larger educational gender
gaps to the advantage of women.
I test these hypotheses by investigating gender differences in educational achievement and
attainment in primary, secondary, and post-secondary education. Individual-level data on
educational outcomes, retrieved from PIRLS, TIMSS, PISA and the ESS, are matched with
country-level information on the age of first selection. Using a differences-in-differences (DiD)
approach, I examine whether gender gaps in educational achievement and attainment evolved
differently over the educational career in early- and late-tracking systems while controlling for
all cross-national variation in the gender gap that already existed before tracking took place.
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The results provide support for both hypotheses, as I find that educational tracking, regardless
of the age at which it takes place, is, to some extent, beneficial for girls. This suggests that the
story is slightly more complicated, as the mechanism at play depends on the institutional
setting. However, the impact of educational tracking is much larger when educational systems
track late than when they track early, indicating that tracking at an older age is more
consequential for the gender gap in education than tracking at a younger age.
Chapter 5: The differential impact of educational tracking on SES gaps in reading achievement
for boys and girls
A large body of literature has shown that later tracking is related to smaller inequalities by
socioeconomic origin. In chapter 5, I focus on the intersection between socioeconomic status
(SES) and gender and examine whether later tracking reduces social inequality in reading
performance among boys and girls. I argue that due to cultural differences between SES groups,
the extent to which students engage in pro-school behaviour differs between boys and girls of
different social backgrounds. Whereas working-class versions of masculinity emphasize the
incompatibility between masculinity and pro-school behaviour, middle-class versions
emphasize academic competition and ambition. As a consequence, I expect differences
between low- and high-SES boys in pro-school behaviour to increase during high school.
Staying longer in untracked classes is, therefore, not likely to decrease SES gaps among boys.
As pro-school behaviour is stereotyped as feminine, differences among girls of different SES
groups are much smaller. This pro-school behaviour might help low-SES girls compensate for
their disadvantaged background if they are provided with enough schooling time in
comprehensive classes before they are tracked. Therefore, we hypothesize that staying longer
in untracked classes reduces inequality by social origin for girls but not for boys.
Microdata on reading competence during primary school (PIRLS) and secondary school
(PISA) are combined with contextual-level data on the tracking age. I employ differences-indifferences (DiD) models to examine whether the impact of tracking on SES-based inequality
in reading achievement differs between boys and girls, while controlling for cross-national
variation in SES and gender inequality that already existed before tracking occurred. In line
with my hypothesis, I find that later tracking reduces inequalities by social origin in reading
achievement for girls. Staying longer in untracked classes does not, however, affect SES-based
inequalities for boys.
An overview of the four empirical chapters, including the key question, the individuallevel data, the employed method and the main results of each, is provided in Table 1.1.
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Table 1.1 Overview of the empirical chapters
Key Question

Individual-level
data

Method

Main results

To what extent does
the tracking age
affect the gender gap
in educational
attainment?
To what extent does
the tracking age
affect vertical and
horizontal gender
segregation in
education?

• ESS
2002, 2004, 2006,
2008, 2010, 2012,
2014

Two-level
multilevel model,
including country
and cohort fixed
effects
Two-level
multilevel model
and multinomial
model, both
including country
and cohort fixed
effects

Late tracking improves
women’s completed years
of education relative to
men’s.

Chapter 4

To what extent do
educational gender
gaps evolve
differently over the
educational career in
early- and latetracking systems, and
at what point in the
school career is
tracking most
consequential for
gender differences?

• PIRLS
2001, 2006, 2011
• TIMSS grade 4
1995, 2003, 2007,
2011, 2015
• TIMSS grade 8
1995, 1999, 2003,
2007, 2011, 2015
• PISA
2000, 2003, 2006,
2009, 2012, 2015
• PIAAC
round 1 (20082013), round 2
(2012-2016)
• ESS
2002, 2004, 2006,
2008, 2010, 2012,
2014

Differences-indifferences (DiD)
model

Educational tracking is,
irrespective of the age at
which it occurs, beneficial
for women. However, the
positive effect for women
is much stronger when
tracking occurs later in
the school career.

Chapter 5

To what extent is the
impact of the
tracking age on social
inequality in reading
performance similar
for boys and girls?

• PIRLS
2001, 2006, 2011
• PISA
2000, 2003, 2006,
2009, 2012, 2015

Differences-indifferences (DiD)
model

Whereas later tracking
reduces SES-based
inequality in reading
achievement among girls,
it does not affect SESbased inequality among
boys.

Chapter 2

Chapter 3

• EU LFS
2005, 2010, 2015

Late tracking increases
vertical segregation to the
benefit of women and
reduces horizontal
segregation among
higher-educated people,
as both men and women
become more likely to
complete a degree in
gender-atypical fields.

1.7 Five lessons learned
Due to its key role in educational levels and educational inequalities, the setup of the
educational system is often at the centre of political debates. Various countries have reformed
their educational systems to reduce inequalities related to social and ethnic background or
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enhance overall levels of education (Braga, Checchi and Meschi 2013; Hadjar and Gross 2016).
In this dissertation, I show that discussions on educational systems cannot ignore gender
inequality. Overall, this thesis provides us with five important take-away messages.
First, this dissertation highlights that educational tracking is important in generating
educational gender inequalities. In general, I find that later tracking enhances the femalefavourable gap in educational achievement and attainment and reduces gender segregation
across fields of study among the higher-educated people, as both men and women are more
likely to obtain a degree in gender-atypical fields in late-tracking systems. Even when taking
into account several other contextual-level features that potentially affect gender differences in
educational outcomes, such as the gender-ideological climate and labour market demand, I
demonstrate that the age of first selection affects the educational gender gap.
Second, this thesis emphasizes the importance of taking into account gender when
focusing on the implications of educational systems, as I provide evidence that the relationship
between tracking and socioeconomic inequality is driven by females. Various studies have
shown that later tracking reduces educational inequality related to social origin (e.g., Horn
2009; Marks 2005; Van de Werfhorst and Mijs 2010). I find that later tracking reduces SESbased inequality in education among girls but does not affect inequality among boys. This
suggests that later tracking enlarges gender inequality because low-SES girls are able to
compensate (a bit) for their disadvantaged background in later tracking systems, whereas lowSES boys are not. It is especially low-SES boys who do not benefit from later tracking. This
indicates that educational reforms that are suggested to reduce educational inequality only help
low-SES girls. As a consequence, low-SES boys fall even further behind after such a reform.
Third, this dissertation shows that educational institutional structures affect educational
levels and educational inequalities along various axes, leading to multiple trade-offs. Often,
political debates highlight one particular positive or negative consequence of a specific feature
of the educational system, but trade-offs exist (Bol and Van de Werfhorst 2013). A first
important trade-off that this thesis detects is that even though a higher tracking age diminishes
educational inequality in relation to social origin (Horn 2009; Marks 2005; Van de Werfhorst
and Mijs 2010), it increases educational inequality by gender; i.e., it enlarges the female
advantage in educational attainment. A second trade-off is that, compared to early tracking
systems, later tracking improves educational outcomes for both men and women, indicating
higher overall levels of education, but the advantage for women is much stronger, resulting in
increased gender inequality. A third trade-off is that while later tracking reduces horizontal
gender segregation among higher-educated people, it enhances vertical gender segregation. I
do not suggest that all different forms of inequality or all the abovementioned trade-offs are
equally important. Nevertheless, it is important to be aware that the educational institutional
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structure plays a key role in shaping educational attainments and educational opportunities of
various groups of students in societies. Reforms of educational systems likely have different
implications for all of these different groups.
Fourth, this thesis shows that tracking decisions, irrespective of timing, benefit women.
Even though the impact is larger when tracking occurs later than when it occurs earlier, I find
that every timing of tracking benefits women’s educational outcomes more than men’s. This
indicates that the story is slightly more complex. The mechanism at play depends on the
institutional setting. In early-tracking systems, girls’ advantage in educational performance and
social and behavioural skills in primary school increases their likelihood of attending higher
tracks. Subsequently, their advantage in track placement leads to an accumulation of advantage
during the rest of their educational career. In late-tracking systems, the beneficial effect of the
tracking moment for girls is much larger, as girls outperform boys to a larger extent later in the
educational career. This suggests that late-tracking systems track at a critical age. Even though
the second mechanism is stronger, resulting in a larger female advantage in late-tracking
systems than in early-tracking systems, both mechanisms are at play. This suggests that boys
are disadvantaged by tracking, irrespective of the age at which it occurs. A growing body of
literature tries to understand the “boy problem” (e.g., Epstein 1998; Francis 1999; Mac an
Ghaill 1994; Hadjar, Backes, and Gysin 2015; Heyder and Kesels 2017; Martino and Kehler
2006; Morris 2008) and argues that the disproportionate number of female teachers in primary
school, peer effects and gender stereotypes at school might explain boys’ lagging educational
outcomes relative to girls’. This dissertation highlights that the educational decision-making
process and the timing of educational decisions are also part of the explanation.
A final important message of this dissertation is that gender differences across the school
career are not constant; therefore, the timing of important educational decisions plays a crucial
role in generating educational inequalities. In this dissertation, I focus on the impact of tracking
age. However, the results potentially have implications for any intended reform within the
educational system related to the selection and differentiation of specific age groups. Hence,
the timing of any important transition within the educational system needs to be a contributing
factor in the decision-making process.
How to set up the educational system to enhance overall levels of education and diminish
inequalities is an important question that many policymakers would like to see answered. The
lessons learned from this dissertation provide us with some new insights into the answers to
this question. This thesis shows that gender inequality in educational attainment is smaller in
countries that track early. However, I also show that early tracking mostly harms women, as it
specifically holds back women’s educational outcomes, preventing them from reaching their
full educational potential in such a system. Furthermore, it specifically harms women from a
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low-SES background, as low-SES women are unable to compensate for their disadvantaged
background in early-tracking systems. This suggests that, from an equal opportunities point of
view, tracking at an early age might not be desirable. Moreover, I find that later tracking
improves, at least to some extent, the educational outcomes of men and women. If enhancing
overall levels of education is the main goal, tracking early might not be desirable. Nevertheless,
the fact that the achievement and attainment of boys relative to that of girls is lower in these
late-tracking systems is a point of concern that cannot be ignored and should receive more
attention in future research.

1.8 Future research
Given that educational qualifications are essential for the social positioning of individuals in
today’s society (Baker 2014), it is imperative to understand how specific inequalities are
generated and perpetuated. This dissertation highlights the importance of the setup of the
education system for gender inequality and, more specifically, shows that the age at which
educational systems track affects gender differences in various educational outcomes. The
results do, however, also raise new questions. I provide four avenues for future research.
A first important direction for future research, to improve our understanding of the
underlying mechanism, is examining gender differences over the school career with the use of
longitudinal data. This dissertation provides theory-driven research between countries and
suggests that the mechanism at play depends on the institutional setting. I argue that boys and
girls differ in their development, show distinct behaviours in class and possess cognitive and
non-cognitive skills to varying degrees at different moments in the school career. Therefore,
boys and girls react differently and profit differently from specific educational structures. To
zoom in and examine gender differences over the whole school career, we are in need of
longitudinal data focusing on boys’ and girls’ skills, behaviour and norms during the
educational career. Obtaining more insight into these gender differences and how they change
over the educational career will not only help us understand how the tracking age is related to
gender gaps in education and why boys are not able to benefit (as much as girls) from late
tracking but also how various other contextual-level features, at the family, school or country
level, are related to gender differences.
Second, as suggested above, hopefully future research is able to use a finer-grained
measure of gender to implement a more direct test of tracking on gender inequality in
education. Especially since I argue that constructions of masculinity and femininity in relation
to schooling and how this changes over the school career are part of the mechanism underlying
the relationship between tracking and gender inequality, measuring gender in more detail can
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provide us with great insight. To study more detailed forms of gender inequality within
different institutional contexts, we are in need of cross-country data that allow researchers to
measure gender as a multidimensional concept.
A third important direction for future research is studying the impact of educational
tracking within its wider context. Educational institutional structures do not exist in isolation
but are part of a larger education system and exist within a broader institutional context. The
impact of educational tracking might be dependent on this context. For instance, the impact of
later tracking on gender inequality might be smaller in countries that also have high levels of
standardization, as is shown to be the case with SES-based inequality (Bol et al. 2014).
Alternatively, the impact of tracking-age reforms on gender inequality might be larger in more
gender-egalitarian contexts. Future research should examine possible interactions between
educational tracking and other contextual-level features and investigate whether specific
combinations are able to diminish several forms of educational inequality and potentially solve
some of the abovementioned trade-offs.
A fourth important direction for future research is examining whether and how higher
levels of vertical segregation and lower levels of horizontal segregation in education in latetracking systems translate into gender differences in the labour market. Even though women
are becoming increasingly more educated than men, this does not necessarily translate into
equality in other areas as well, e.g., income and occupational status (Charles 2000). Moreover,
less horizontal segregation in education does not automatically translate into less occupational
gender segregation (Smyth and Steinmetz 2008). To understand the consequences of women’s
higher educational outcomes in late-tracking systems, future research should focus on the
relationship between the tracking age and gender inequality in other social domains.
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Chapter 2
The Gender Revolution in Context: How Later
Tracking in Education Benefits Girls1

Abstract It is well established that women have surpassed men in educational attainment. The
potential effect of educational institutional structures on the “rise of women“ has largely been
overlooked. In particular, the age of first selection into distinct educational tracks seems
important, as the female-favourable gap in educational performance has been shown to widen
during the high school years. Using microdata from the European Social Survey and data on
tracking age reforms for 21 European countries from 1929 to 2000, we find that reforms
promoting later tracking have particularly benefited girls’ years of education, net of other
influential factors (gender-ideological climate and demand on the labour market). This finding
shows that the rise of women is not homogeneous across institutional contexts: some
educational systems are more supportive of the enhancement of women’s education than
others.

A slightly different version of this chapter has been published as Scheeren, Lotte, Herman G. Van de
Werfhorst, and Thijs Bol. 2018. “The Gender Revolution in Context: How Later Tracking in Education Benefits
Girls.” Social Forces 97(1):193-220.
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2.1 Introduction
Women have long been disadvantaged in education compared to men, while currently they
outperform men in educational attainment in many industrialized countries. This “rise of
women” (DiPrete and Buchmann 2013) is likely to persist and even grow in the upcoming
years (Vincent-Lancrin 2008). Although the reversal of the gender gap in educational
attainment has occurred in almost all Western countries (OECD 2011), substantial differences
exist. Both the magnitude of the gender gap in education and the time at which women caught
up with men vary greatly. Most studies have examined individual-level explanations (e.g.,
Buchmann and DiPrete 2006), but recent work has studied institutional explanations for the
cross-country and over-time differences in women’s relative educational attainment. This
literature has examined mostly contextual factors that influence expected (economic) returns
to higher education, such as changes in gender ideological context or the labour market
structure (Becker, Hubbard, and Murphy 2010; Goldin, Katz, and Kuziemko 2006). However,
the role of the educational institutional context has largely been overlooked. It is unclear
whether a specific setup of the educational system works better for girls than for boys or vice
versa.
In this article, we study whether and how the age of first selection in the educational system
affects the gender gap in educational attainment. In many European educational systems,
children are tracked into separate school trajectories much more rigorously than in the United
States. Especially in early tracking countries, such as Germany, Austria and the Netherlands,
children enter separate schools for multiple years beginning when they are 10 to 12 years old
and have different formal opportunities for their later school careers. Other European systems
offer comprehensive education until the age of 16, including Scandinavian countries.
Interestingly, these system differences may affect boys and girls precisely in the period when
the male-female gap in academic performance widens to the benefit of females, namely, the
teenage years (DiPrete and Buchmann 2013; Sammons 1995). If girls have increased
advantages during the middle and high school years in terms of cognitive and non-cognitive
skills that are conducive to further performance, girls may be at a particular advantage if
selection happens later in their school careers.
Whereas some evidence indicates that a later age of selection benefits women’s
educational attainment relative to men’s (Jürges and Schneider 2011; Pekkarinen 2008), no
study to date has empirically tested this hypothesis for more than one country or over a long
period of time. Including several countries and a long time period allows us to examine the
relationship more rigorously. Moreover, a large set of countries enables us to exploit multilevel
modelling approaches by which we can examine tracking effects both within countries over
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time and between countries. In some of these models, we include country and cohort fixed
effects to control for all time-invariant country-specific factors and unobserved general time
trends that affect all countries.
We combine longitudinal contextual data on educational reforms (Braga, Checchi, and
Meschi 2013) from 1929 until 2000 with individual data on completed years of education in
21 European countries, retrieved from the European Social Surveys (ESS). In addition to
adding country and cohort fixed effects, we also control for a large number of dynamic
contextual variables that test rival explanations for changing gender gaps in education,
including gender-ideological climate and demand on the labour market.
To foreshadow our results, our models indicate that later tracking favours women’s
completed years of education. Even when we take into account the possibility that several
factors might have changed in certain countries over time, we find that policy reforms
concerning the tracking age affect the male-female gap in attained years of education. This
result is not only relevant for educational systems with between-school tracking or countries
that have experienced educational reform. What we find is that important educational decisions
– about what level or educational programme to follow – have a differential impact on students
from different sexes. More specifically, the timing of these decisions has consequences for
gender differences in educational outcomes. This is a finding that potentially has implications
for any intended reform targeting the educational selection and differentiation of specific age
groups.

2.2 Theory
Tracking age and gender inequality
Curricular tracking, also known as ability grouping or educational differentiation, is the extent
to which students are allocated into different educational, school classes, or schools on the basis
of performance and/or aspirations (Vanfossen, Jones, and Spade 1987). Our study focuses on
what has been called “between-school tracking” (Chmielewski 2014), which implies that
students are separated for several years and enrolled in different curricular programmes.
Moreover, between these demarcated educational trajectories, often labelled the (pre)vocational and general/academic tracks, it becomes evident which is the more prestigious and
which is the less prestigious track (Bol and Van de Werfhorst 2013).
Students are generally streamed into different tracks during secondary education; however,
the age at which this occurs differs considerably between educational systems (Braga, Checchi,
and Meschi 2013). In this study, we focus on this crucial aspect of tracking: the age at which
national educational systems separate students into different programmes (Horn 2009). In more
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selective systems, students are tracked into streams during lower secondary education,
sometimes as early as age 10. In comprehensive systems, on the other hand, students remain
much longer in untracked classes, up to age 16.
While the tracking age is probably one of the most extensively investigated educational
system characteristics, it has been rarely studied from a gender perspective. A large body of
literature indicates that earlier tracking is associated with increased socioeconomic and ethnic
inequality (Horn 2009; Van de Werfhorst and Mijs 2010). Prior research has also demonstrated
that a selective system decreases school performance and final educational attainment
(Hanushek and Wössmann 2006; Brunello and Checchi 2007). As a consequence, educational
systems with early tracking have received a lot of criticism (OECD 2007).
While the focus has thus been mostly on socioeconomic and ethnic inequalities, a few
studies have examined the effect of the tracking age on gender differences in education,
showing that educational systems with a later tracking age tend to favour girls. Jürges and
Schneider (2011), who investigated the German system, found that the female-favourable gap
in track recommendations and enrolment was slightly larger when the tracking age was 12
instead of 10. Pekkarinen (2008), who examined a Finnish school reform, showed that when
the tracking age was postponed from 10-11 to 15-16, the gender differences in the likelihood
of picking an academic track and enrolling in tertiary education became larger. Finally, Hadjar
and Buchmann (2016) showed that educational attainment of women was relatively higher in
late-tracking than in early-tracking educational systems.
Why would we expect that later tracking has (more) positive effects on the educational
attainment of females versus that of males? Prior research has demonstrated that the femalefavourable gap in educational performance widens over the educational life course (Dekkers,
Bosker, and Driessen 2000; DiPrete and Buchmann 2013). Gender differences in prior
educational achievement did not appear to be an important explanation for increasing gender
differences in educational achievement during the high school years (Sammons 1995; Machin
and McNally 2005), indicating that the gap increases as children grow older. In general, track
assignment is based on previous educational performance, as well as expectations about a
student’s educational potential. In this study, we provide two arguments why the femalefavourable gap, in both educational performance and expectations about educational potential,
is larger at the end of lower-secondary education than earlier in the educational career.
First, there is a sex difference in the timing and speed of maturation. Generally, during
adolescence, girls are developmentally more advanced than boys: girls enter puberty at an
earlier age and have more advanced psychosocial and brain development (De Bellis et al. 2001;
Giedd et al. 2006). As a consequence, boys temporarily lag behind girls in important noncognitive skills (Keulers et al. 2010), also referred to as executive functions or social and
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behavioural skills. These non-cognitive skills include cognitive self-regulation, including
planning and sustaining attention, and emotional self-regulation, such as the ability to control
emotional responses and sociability (DiPrete and Jennings 2012). Boys’ lower non-cognitive
skills during adolescence are reflected, for instance, in higher anti-social and disruptive
behaviour in school and lower attentiveness and school engagement in general (Downey and
Vogt Yuan 2005; Jacob 2002). Previous studies showed that girls’ advantage in non-cognitive
skills, which is already present in kindergarten, increases as they progress through school,
resulting in large gender gaps in non-cognitive skills during secondary education (Anderson et
al. 2001; DiPrete and Jennings 2012; Keulers et al. 2010). As these skills are important for
academic choices and performance (Best, Miller, and Naglieri 2011; OECD 2015a), a rising
non-cognitive skills gap increases gender gaps in educational performance during secondary
education. Moreover, non-cognitive skills are important to signal educational potential
(Downey and Vogt Yuan 2005). This suggests that when students have to make educational
choices in late-tracking systems compared to early-tracking systems, girls will have a lead over
boys in both educational performance and non-cognitive skills. Educational choices made at
an older age during secondary education will then likely benefit girls’ educational outcomes
relative to boys’.
Second, gender identities can also explain gender differences in both social and
behavioural skills and educational performance. Boys and girls engage in specific behaviour to
accomplish a feminine or masculine identity (Morris 2008; West and Zimmerman 1987).
“Hegemonic masculinity”, the traditional notion of male identity, means being dominant and
even sometimes behaving in a deviant way (Connell and Messerschmidt 2005). Studies have
argued that this construction of masculinity promotes boys having “laddish” attitudes, which
implies a devaluation of schoolwork and lower school engagement resulting in lower academic
achievement (Francis 1999). Characteristics conducive to academic performance, such as zeal,
the ability to cooperate and academic effort, are stereotyped as feminine (Heyder and Kessels
2015). Boys typically will not engage in stereotypical female behaviour, as this might
compromise their masculine identity. Hence, boys are more likely to behave in a way that
facilitates their construction of masculine identity, with lower educational performance as a
consequence. 2 Scholars have also argued that behaviour that is assumed to be more feminine
is more consistent with the school setting and therefore rewarded. Behaviour that is assumed
to be more masculine, on the other hand, is incompatible with this school setting and therefore
sanctioned (Heyder and Kessels 2013). The construction of masculinity, and its effect on
Boys can accomplish a masculine identity with the use of different strategies and practices. Hence, the
construction of a masculine identity might not necessarily reduce academic performance, if boys display
masculinity in other contexts (e.g., sports) (Morris 2012).

2
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academic performance, appears to be especially important around the mid-teenage years
(Frosh, Phoenix, and Pattman 2002; Swain 2005). This suggests that when educational choices
are made later in the educational career, boys will show lower academic effort affecting their
educational performance and the expectations about their educational potential. Educational
choices in late-tracking systems compared to early-tracking systems will then likely benefit
girls’ educational outcomes relative to boys’.
The gender gap in educational achievement is not constant over the educational careers of
boys and girls. This implies that the sorting structure in tracks will affect boys and girls
differently. In a system with early tracking, for example, at age 10, the academic performance
of boys and girls is still relatively similar, and so is their mix of predictors of performance
including non-cognitive skills and gender-typical behaviours. Tracking will have more
negative consequences for boys when they must enrol in an educational track at a time when
they lag behind girls in non-cognitive skills, show more behavioural problems, devalue
educational achievement and have temporarily lower educational performance. Educational
choices made at a later age during secondary education will therefore be beneficial for girls’
educational attainment. Since we know that tracking decisions have long-term consequences
(Dustmann 2004), tracking is likely to affect the gender gap in final educational attainment.
Our core hypothesis is therefore that a higher age of first selection will favour women’s final
educational attainment.
Alternative explanations
Although we focus on tracking as the main contextual explanation, other important factors may
also affect gender differences in education. In this section, we discuss three alternative
explanations for the changing gender gap in educational attainment over time and cross-country
differences: (1) the vocational orientation of educational systems, (2) gender-ideological
context, and (3) the structure of the labour market. These factors are not only important
potential predictors of the gender gap in attainment but also likely to be correlated with the
tracking age.
First, educational systems not only vary in the extent to which they track students, but also
in the extent to which they offer occupation-specific programmes. This vocational orientation
of the educational system indicates the extent to which students are provided with job-specific
skills as opposed to more general skills. An important argument is that acquiring work-related
skills and having work-related experiences in a vocational programme can engage students
who are at risk of dropping out of school. Prior research has indeed indicated that vocational
education decreases dropout rates (Castellano, Stringfield, and Stone 2003), specifically when
these vocational programmes do not begin very late (Pauly, Kopp, and Haimson 1994). Since
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vocational education is a more appealing form of education to boys than to girls (Brunello and
Checci 2007), we should consider that vocational education might be specifically beneficial
for boys’ educational attainment. Since the tracking age and vocational orientation are
correlated (early tracked systems tend to have a larger vocational system, Bol and Van de
Werfhorst 2013), it is especially important to take this system characteristic into account as
well.
A second factor that can potentially influence the gender gap in education is genderegalitarian attitudes within a country. This gender-ideological context is argued to influence
gender differences in choices and preferences in education, for instance, by shaping
expectations about future education and employment (Charles and Bradley 2002). Previous
research has shown that a more gender-egalitarian context positively influences women’s
educational expectations, enrolment in tertiary education and final educational attainment
(Buchmann, DiPrete, and McDaniel 2008; McDaniel 2010). Several studies have also
demonstrated that although large country differences in the gender-ideological context exist,
in all Western countries, there was a trend towards more gender-egalitarianism, especially
during the second half of the 20th century (Brewster and Padavic 2000; Inglehart and Norris
2003). Therefore, changes in gender-egalitarian attitudes potentially explain between-country
and over-time differences in the educational gender gap. Moreover, the gender climate is
possibly related to the tracking age. Reforms to adjust the tracking age do not arise exogenously
but are possibly embedded in wider cultural and political shifts towards equality. We therefore
need to control for the gender-egalitarian climate.
A final confounder is the labour market demand. If individuals’ anticipated future
opportunities shape their present choices and performance (Goldin, Katz, and Kuziemko 2006),
individuals are more likely to invest in human capital in contexts where they anticipate more
opportunities to apply their skills on the labour market (Becker 1991; Charles and Bradley
2002). Therefore, changes in the labour market structure may affect gender differences in
education. During the 20th century, the occupational structure changed rapidly (Castells and
Aoyama 1994), experiencing a transition from manufacturing employment to service-related
employment. The expansion of the service sector has been shown to be highly correlated with
the growth of women’s labour force participation (Becker, Hubbard, and Murphy 2010; OECD
2005) and can partly explain the rising female employment rates (Akbulut 2011). Hence, due
to the increase in service-related jobs, more opportunities on the job market arose for women,
making it more rational and attractive for them to invest in human capital. We thus expect that
the size of the tertiary sector in a country and the structural changes in the labour market over
time affect women’s educational attainment. The proportion of service-sector employment may
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furthermore be correlated to the tracking age, as both are potentially driven by broader societal
trends towards women’s empowerment.

2.3 Data and methods
Data
The individual-level data for this study are derived from the European Social Survey (ESS).
The ESS is a cross-national dataset collected in 36 European countries. To date, the ESS has
gathered 7 rounds of data, collected bi-annually between 2002 and 2014. In this study, we use
all 7 rounds of the ESS for 21 European countries 3 for which we have information about
educational institutional structures. 4 Information on contextual-level indicators, all timevarying, is gathered from various other sources described below.
The individual-level data are linked to contextual-level data on the basis of countryspecific cohorts. 5 First, respondents are grouped into 5-year birth cohorts (e.g., 1961-1965,
1966-1970) within their countries. We match contextual-level variables to the cohorts in which
the respondents were 20 years of age. We opt for age 20 because contextual features during
adolescence might be specifically important for the decision to continue studying or to choose
another path. 6 An example of our data structure is as follows: someone from Germany born in
1964 is grouped into the German 1961-1965 cohort and receives information on all contextual
variables, e.g., average GDP per capita, for the period 1981-1985 in Germany, when he or she
was 20 years of age. Information on the tracking age is not connected to 20 years of age but
rather to the actual tracking age the respondents experienced during secondary education.
Based on the information we have on the tracking age; we can construct 13 birth cohorts
(1921-1925 to 1981-1985). Country-cohorts containing less than 50 respondents are excluded
from the sample. The sample size in our first analysis, including only the native-born
population above 25-years of age, is N=143,883. This sample contains 21 European countries
all including a maximum of 13 birth cohorts, resulting in 270 country cohorts.

3
Countries included in this study are Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Great Britain, Greece, Hungary, Ireland, Italy, Latvia, Netherlands, Norway, Poland, Portugal,
Slovakia, Slovenia, and Sweden.
4
Since Spain, with a tracking age of 6, was an extreme outlier, it was excluded from the sample. The results are
highly similar when we include Spain. The selection at age 6 involved a primary school type specifically designed
for farmer families.
5
Country/year would be preferred; however, several contextual-level measures are not measured every year or
are sometimes missing within a specific year. Moreover, several country/year combinations did not contain
enough respondents, resulting in insufficient variation. Therefore, the data were aggregated to the cohort level.
6
Moreover, choosing a younger age would result in losing many cohorts in the analysis. However, robustness
checks are employed and showed that comparable results are obtained when opting for the age of 15 instead of
20.
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We construct two other samples to examine the impact of other contextual features. Due
to missing data on contextual-level control variables (depending on the variable we have data
on these indicators since 1960 or 1970), we exclude birth cohorts before 1946-1950 from our
second sample. The second sample contains 20 European countries all including a maximum
of 8 birth cohorts (1946-1950 to 1981-1985), resulting in 124 country cohorts containing
N=78,921 respondents. 7 In the last step of our analysis, we also include a measure of vocational
education. This last sample contains 20 European countries all including a maximum of 6 birth
cohorts (1956-1960 to 1981-1985), resulting in 92 country-cohorts containing N=52,612
respondents. Although these samples include a lower number of observations and cohorts, they
allow us to test for competing explanations.
Individual-level variables
Educational attainment, our dependent variable, is operationalized as years of completed
education. 8 Years of education is self-defined and measures the number of years of education
a person has completed (including compulsory education), whether part-time or full-time, in
full-time equivalents. Years of education is bottom-coded at 6 years to reflect that everyone
has attained some primary education and top-coded at 25 to avoid strong leverage from outliers
in educational attainment. A descriptive graph showing how men’s and women’s years of
education evolved over time per country can be found in Appendix A, Figure A.1. The main
individual-level independent variable of this study is gender (male=1, female=0).
Contextual-level variables
The tracking age is measured as the age at which students are initially streamed into separate
educational trajectories. Information on the tracking age is gathered from the educational
reform dataset constructed by Braga et al. (2013), which contains information on various
reforms that influenced the educational systems in several European countries between 1929
and 2000. First, this measure is aggregated from a country/year-level measure to a
country/cohort-level measure. Subsequently, birth cohorts are linked to the (average) tracking
age that cohort experienced during secondary education. Countries that have an
undifferentiated system are assigned the age at which students leave secondary education, as
this is the moment students will separate into different (educational) trajectories. This measure

Norway is not included in the KLEM database; therefore, Norway is excluded from the second and third samples.
In the data, we could also operationalize educational attainment as the level of education (based on ISCED). In
this study, we chose completed years of education, as we preferred a continuous variable that is easy to compare
across countries and time. However, we also performed the analysis using education level, and the results were
highly comparable, suggesting that our results are not sensitive to the measurement of the dependent variable.
These results are presented in Appendix C, Table C.1.
7
8
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is continuous, ranging from 10 to 16. For ease of interpretation, we subtract 10 from the
tracking age so that 0 refers to the earliest tracking age.
The tracking age is arguably the most important feature that determines the level of
tracking in an educational system. There are additional features, such as the number and length
of different tracks. Due to these features’ interrelatedness, it is highly likely that when the
tracking age changed within an educational system, these other characteristics changed as well.
However, theoretically, we argue that specifically the age of first selection interacts with gender
differences in development and is therefore the main characteristic relevant for gender
differences in education. Additionally, age of first selection is empirically shown to be the main
feature explaining inequality of opportunity (Horn 2009). Moreover, Pekkarinen (2008)
showed for Finland that change in the tracking age—not change in the curriculum—influenced
gender differences.
The vocational orientation of the educational system is operationalized as the percentage
of students enrolled in vocational programmes at public and private secondary education
institutions relative to students enrolled in all secondary education programmes. Vocational
education is described as education that is designed for students to acquire knowledge, skills
and competencies specific to a particular occupation, trade or class of occupations, which may
involve work-based components. Data are gathered from the UNESCO Institute for Statistics,
which contains country-specific information on this measure from 1970 onwards. This measure
is aggregated from a country/year-level measure to a country/cohort-level measure and
connected to the time when birth cohorts were 15 years of age. 9 The correlation between
vocational orientation and the tracking age in our data is -.30. This negative association
suggests that in countries that track earlier, the percentage of students in secondary school who
are enrolled in vocational programmes is higher.
The gender-ideological climate is operationalized using items from all rounds of the
European Values Study (EVS, 1981-2008) and World Values Survey (WVS, 1981-2014). We
generate a gender attitude scale based on the extent to which respondents agree with eight
statements: (1) A woman has to have children to be fulfilled. (2) A child needs a home with a
father and a mother. (3) A woman can be a single parent. (4) A working mother can establish
as warm a relationship with children as a non-working mother. (5) Being a housewife is as
fulfilling as having a paid job. (6) A pre-school child suffers by having a working mother. (7)
Women truly want a home and children. (8) When jobs are scarce, men should have a greater
right to a job than women. These items are selected on the basis of broad availability with
respect to countries and years, as well as their use by previous research (Davis and Greenstein
Vocational education is linked to respondents at age 15 instead of those at age 20, as at age 15, vocational
orientation can influence people’s educational choices: whether to enter general or vocational education.
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2009; McDaniel 2008). The items are recoded so that a higher score indicates a more genderegalitarian attitude and subsequently standardized. A principal component analysis shows that
all items load above 0.4 on one factor, and the Cronbach’s alpha of these items is 0.65. We take
the mean of the eight items to construct the gender attitudes scale. Respondents who answered
less than four of the eight questions are coded as missing. However, the attitudes that we derive
from the EVS and WVS are for the full population, not for specific cohorts. For this reason,
we use a regression model to predict the gender attitudes by birth-cohort, age, country and
interactions among all three. Subsequently, we use marginal effects to predict the average
attitudes of young adults (21- to 30-year-old population) within a country and a cohort between
1941 and 2005. On this final measure, a higher score indicates a more gender-egalitarian
climate. This measure is matched to individual-level data when birth cohorts were 20 years of
age.
The labour market demand is operationalized as the percentage of total hours worked by
employees in the tertiary sector. The data are gathered from the EU KLEMS database
(November 2009 release). 10 This database contains internationally comparable industry-level
indicators of input, output and productivity for 30 countries – mostly European Union member
states, but also the U.S., Australia, Japan and Korea – from 1970 up to 2007 (O’Mahony and
Timmer 2009). This dataset includes information about total hours worked by employees in
the different industries per year and per country. The percentage of hours worked by employees
in the tertiary sector relative to hours worked by employees in all sectors is calculated. 11 This
measure is then aggregated from a country/year-level measure to a country/cohort-level
measure and subsequently linked to individual-level data when birth cohorts were 20 years of
age.
An overview of all contextual-level indicators, including a short description, years of
availability and the source, is presented in Table 2.1.

10
The data are publicly available on http://www.euklems.net. The construction of this database is funded by the
European Commission, Research Directorate General as part of the 6th Framework Programme, Priority 8, "Policy
Support and Anticipating Scientific and Technological Needs" and as a part of the 7th Framework Programme,
Theme 8: Socio-Economic Sciences and Humanities. 24 research institutes and national statistical institutes
participated in compiling the EU-KLEMS database (O’Mahony and Timmer 2009, see Appendix A).
11
The tertiary sector includes employees who work in wholesale and retail trade, hotels and restaurants, transport,
storage and communication, finance, insurance, real estate and business services, public administration and
defense, education, health and social work, private households, extra-territorial organizations and bodies, and
other community, social and personal services.
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Table 2.1. Description, availability and sources of contextual-level variables
Contextual-level
variables
Tracking age

Vocational enrolment

Gender-ideological
climate
Tertiary sector b

Short description
The age of selection
into separate
educational
trajectories.
The percentage of
students in secondary
education that are
enrolled in vocational
programmes.
The average genderegalitarian attitudes of
young adults.

Years of
availability
1929 – 2000

Birth-cohorts
availability
1921-1925 to
1981-1985

Source

1971 onwards

1956-1960 to
1981-1985

UNESCO Institute
for Statistics

1941 – 2005

1946-1950 to
1981-1985 a

World Values
Survey and
European Values
Study
EU KLEMS
database

Braga, Checchi,
and Meschi (2013)

The percentage of
1970 onwards
1946-1950 to
total hours worked by
1981-1985
employees in the
tertiary sector.
Log(GDP)
The logarithm of GDP 1960 onwards
1946-1950 to
World Data Bank
per capita in US
1981-1985 a
dollars.
a
These variable could be connected to earlier birth-cohorts, however in the analysis we only use them in
combination with other country-level variables. Therefore, we only provide descriptive statistics from the 19461950 cohort onwards.
b
Not available for Norway

Control variables
We include GDP as a control variable on the country cohort level. This variable is measured
as the GDP per capita in US dollars, and data were collected from the World Data Bank, which
contains country-specific information on this measure from 1960 onwards. In addition, the
logarithm is taken to control for the skewness of the variable. As with all contextual variables
besides the tracking age, the measure is matched to individual-level data for birth cohorts that
were 20 years of age.
At the individual level, we include the father’s and the mother’s years of education. For
both measures, we convert International Standard Classification of Education (ISCED) levels
into years of schooling: 6 years for ISCED=0-1 (less than lower secondary education
completed), 9 years for ISCED=2 (lower secondary education completed), 12 years for
ISCED=3 (upper secondary education completed), 14 years for ISCED=4 (post-secondary nontertiary education completed), 16 years for ISCED=5-6 (tertiary education completed). We also
control for the father’s occupation when the respondent was fourteen years old by including
five out of the six following dummy variables: whether the father worked in (1) Routine manual
and service occupations, (2) Semi-routine/manual/service occupations, (3) Technical and craft
occupations, (4) Clerical and intermediate occupations/middle managers, (5) Higher
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administrator occupations, or (6) Professional and technical occupations. The descriptive
statistics of all individual- and country/cohort-level variables are presented in Table 2.2.
Table 2.2. Descriptive statistics
Mean

SD

Min

Max

N

12.683

3.877

6

25

143,883

Individual-level variables
Years of education
Male

0

1

143,883

Father’s years of education

9.892

.469
3.438

6

16

143,883

Mother’s years of education

9.284

3.129

6

16

143,883

Father’s occupation
Routine manual and service

.243

0

1

143,883

Semi-routine/manual/service

.175

0

1

143,883

Technical and craft

.284

0

1

143,883

Clerical and intermediate

.150

0

1

143,883

Higher administrator

.051

0

1

143,883

Professional and technical

.097

0

1

143,883

0

6

143,883

Contextual-level variables
Tracking age (10 years=0)
Gender-ideological climate

3.155

1.976

.120

.217

-.300

.616

78,921

Tertiary sector

59.377

7.690

40.056

77.419

78,921

Vocational enrolment

28.623

13.100

2.129

53.734

52,612

9.006

.899

6.599

10.595

78,921

Log(GDP)

Methods
We employ a two-level multilevel model to examine the extent to which the effect of gender
on years of education is moderated by the age of first selection. This model takes into account
that individuals are nested within country-cohorts. We include country fixed effects, which
allows us to control for all time-invariant country-specific factors and indicates that the
estimators of this model are not contaminated with spurious effects of stable, unmeasured
country characteristics (Verbeek 2004). We also incorporate cohort fixed effects, which
enables us to control for unobserved general time trends that affect all countries equally. In this
model, we thus exploit the within-country over-time variation in tracking age to determine
whether policy changes affected the gender slope on years of education. The general equation
for this model is the following:
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Y𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖= 𝛽𝛽𝛽𝛽0 + � 𝛽𝛽𝛽𝛽𝑥𝑥𝑥𝑥 𝐿𝐿𝐿𝐿𝑖𝑖𝑖𝑖 + � 𝛽𝛽𝛽𝛽𝑘𝑘𝑘𝑘 𝐾𝐾𝐾𝐾𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽3 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽4 𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽5 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙

𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘

∗ 𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽6 𝑋𝑋𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝑢𝑢𝑢𝑢0𝑖𝑖𝑖𝑖 + 𝑢𝑢𝑢𝑢1𝑖𝑖𝑖𝑖 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

In this equation, Yij is the number of years of completed education for individual i in country
cohort j; βx estimates the fixed effects for countries by adding dummies for country L; βk
estimates the fixed effects for cohorts by adding dummies for cohort K; β3 to β5 are the
estimates of the main effects and cross-level interaction between gender and the tracking age;
β6 estimates the effects of all individual-level control variables. u0j is the error term at the
country cohort level; u1jgenderij is the error term of the slope variation in gender, as this model
includes a random slope for gender; eij is the error term at the individual level.
To test whether the results are sensitive to different specifications of the random effects
structure, we also performed the analysis using two other multilevel modelling approaches: a
cross-classified model and a hybrid model (Schmidt-Catran 2016; Schmidt-Catran and
Fairbrother 2016). The general equations and explanations of these methods can be found in
Appendix B.

2.4 Results
Descriptive results
This paper began with the argument that even though the relative educational attainment of
women is increasing in almost all Western countries, large variation exists across countries and
over time. Proof for this argument is demonstrated in Appendix A, Figure A.1. Before we
continue to our main analysis, we look briefly at the extent to which the tracking age actually
differs between countries and changes over time. Figure 2.1 displays the variation in the
tracking age over time for all countries included in our sample. It shows that large differences
in the tracking age not only exist between countries, with some countries selecting students
much earlier than other countries, but also sometimes changed within countries. Only in 3 of
the 21 countries does the tracking age remain stable (Austria, Germany and the Netherlands).
In general, this figure displays an upward trend in the age of first selection in almost all
countries, indicating that most countries postponed the tracking age. According to our
argument, this upward trend might have contributed to the “rise of women”. Figure A.2,
Appendix A, presents descriptive statistics per country of all other contextual-level variables.
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Figure 2.1. Variation in the tracking age over time for all countries
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Source: Braga et al. (2013)

Moreover, we first descriptively examine whether the relationship between gender and
education appears to be different for societies with different tracking ages. This relationship is
presented in Figure 2.2, which displays the effects of being male on completed years of
education for different ages of selection estimated by separate OLS regression models for each
country cohort. 12 Each dot in the scatterplot is an estimated effect of being male (relative to
being female) on years of education for one country cohort.

12

These models controlled for parents’ education and the father’s occupation.
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Figure 2.2. Predicted effect of male on completed years of education for different ages of selection

Predicted effect of male on years of education

3

2

1

0

-1

Fitted values

-2
10

12

Tracking age

14
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Note: Each dot in the scatterplot is estimated by separate OLS regression models and displays effect of male
(relative to female) on completed years of education for one country-cohort. Equation: Y(years of education) =
b0 + b1*male + b2*X. In the equation, b2 estimates the effect of all individual-level control variables, which are
parent’s years of education and dummies for father’s occupation.

The figure clearly shows that whereas the effect of being male on years of education is
mainly positive when the tracking age is 10, it decreases and even becomes mostly negative
when the tracking age is higher. This is in line with our expectations that a higher tracking age
benefits girls’ educational attainment. The relationship displayed in the figure may, however,
be due to extraneous effects such as general time trends; in general, there was an upward trend
in the number of years of education women completed and in the age of first selection. In our
main analyses, we will control for the general time trend and investigate if a policy change
(change in the tracking age) influenced the effect of gender on years of education.
Multivariate results
The baseline model of the two-level multilevel model including only country and cohort fixed
effects shows that even though these fixed effects account for a large part of the contextuallevel variance, 2.4% of the total variance is at the country/cohort-level. After including
individual-level variables, we test the significance of a random slope for gender. A log
likelihood ratio test shows that the model fit is significantly improved when this random slope
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is included (χ2(2)=1529.72, p<0.0001), indicating that the effect of gender on education varies
across country-cohorts. 13
Table 2.3 displays the results of the two-level multilevel model of years of education. This
model includes country and cohort fixed effects, individual-level indicators, tracking age and
the cross-level interaction between tracking age and gender to potentially explain the random
slope of gender. 14 The individual-level indicators, father’s and mother’s years of education and
father’s occupation, all have a significant and positive effect on years of education.
The positive and significant main effect of gender indicates that on average, men complete
almost one more year of education than girls when the tracking age is 10. We also find a
positive main effect of the tracking age, with a one-year increase in the tracking age leading to
a quarter-year more education for women. The cross-level interaction between the tracking age
and gender shows that the gender effect on years of education differs significantly by the age
of selection. In line with our expectations, this effect is negative, indicating that the advantage
of being male weakens as the tracking age increases. This model predicts that the effect of
being male on years of education even reverses when the tracking age surpasses 14 years. With
a 0.25 change in the gender effect on years of education for each year that tracking is delayed,
this effect is substantial. It is important to note that this effect is net of the general time trend
that we observe across these countries. This cross-level interaction explains 33.9% of the
random slope for gender.
The results of the cross-classified model and the hybrid model of years of education can
be observed in Appendix B. The estimates are consistent across the different models: for every
one-year increase in the tracking age, the effect of being male on years of education decreases
by a quarter of a year, which indicates that our results are robust to different model
specifications.
In Table 2.4, we present the results for when we control this finding for other contextual
factors. Since a specific higher-level variable—vocational education—is only available for
later cohorts, two separate two-level multilevel models with country and cohort fixed effects
are estimated: one without this parameter (Model 3) and one with this parameter (Model 5).
Since the sample size changes with the inclusion of the contextual control variables, the
differences in effects might be due to the different sample size as well. To ensure that changes
in the results are not caused by the different sample size but rather by the inclusion of other
factors, we repeated Model 1 with the new sample size restriction in both models (Model 2 and
Model 4).
The change in degrees of freedom is 2 because we also allow the intercept and slope to covary.
Including country-specific linear time trends or even country-specific linear time trends in the gender gap
instead of a general time trend did not alter our results.
13
14
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Table 2.3. Multilevel linear regression models of years of education, with a random slope for male and
country and cohort fixed effects
Model 1
B

SE

Individual-level variables
Father’s years of education

.214 ***

.004

Mother’s years of education

.212 ***

.004

Father’s occupation
Routine manual and service
Semi-routine/manual/service
Technical and craft

ref.
.172 ***

.025

.462 ***

.023

Clerical and intermediate

1.320 ***

.028

Higher administrator

1.583 ***

.043

Professional and technical

1.545 ***

.036

.992 ***

.084

.241 ***

.034

-.235 ***

.022

4.893 ***

.210

Male
Contextual-level variables
Tracking age
Cross-level interaction
Tracking age * male
Constant
Country fixed effects

Yes

Cohort fixed effects

Yes

Variance components
Country-cohort
Individuals

.406 ***
9.201 ***

Random slope male
Country-cohort
N(observations)
N(country-cohorts)

.413 ***
143,883
270

Two-tailed test: * p<.05. ** p < .01. *** p < .001.

Model 3 shows that after controlling for potential confounders at the contextual level, we
still observe a positive significant main effect of gender and the tracking age and a negative
significant cross-level interaction, although the effect size is smaller. We do not find evidence
that gender-ideological context during adolescence influences people’s years of education or
that the effect differs between men and women. The main effect of tertiary sector is not
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significant but the cross-level interaction with gender is negative and significant, indicating
that the positive effect of being male on years of education weakens when the size of the tertiary
sector grows. The contextual-level control variable GDP shows that as GDP increases, years
of education increases. The significance and direction of the effects of individual-level control
variables remain stable.
In Model 5 (Table 2.4), we also include the size of the vocational sector of the educational
system. The results found in this model are slightly different from the results found in Model
3, but this is mainly due to the lower number of country-cohorts included in this model and not
to the addition of the new indicator. Due to the loss of earlier cohorts, the effect of gender is
not significant (see Model 4), but the outcomes for the tracking age and the corresponding
cross-level interaction remained the same: a positive effect of the tracking age on years of
education that is significantly weaker for men than for women. Again, we find no evidence of
an effect of gender egalitarian context on (gender differences in) years of education. Moreover,
in this model, we find that a larger tertiary sector is associated with an increase in years of
education, but this pattern is not significantly different for men and women. For vocational
enrolment, we find a negative significant coefficient, indicating that vocational enrolment is
negatively associated with the average years of education. For every standard deviation
increase in vocational enrolment, completed years of education decreases by 0.22 years (which
is equal to 0.06 standard deviations in years of education). The non-significant cross-level
interaction illustrates that this effect does not vary for men and women.
In sum, irrespective of the modelling technique that we use or the control variables that
we add, we find that the gender gap in years of education is associated with the tracking age.
When societies postpone the moment of tracking, female students benefit more from it. To
obtain more insight in the size of this effect, Figure 2.3 displays the marginal effect of being
male on years of education for different ages of selection based on our final model (Model 5).
This figure demonstrates that when a country raises the tracking age, the model predicts that
gender differences in completed years of education in favour of women also increases. It also
shows that when children are tracked at an age of 10, 11 or 12, we do not predict a (significant)
difference in completed years of education between boys and girls. However, when the tracking
age is 16, girls outperform boys in education, with a difference of approximately 0.15 of a
standard deviation on years of education. This is a large effect for a system-level factor such
as tracking, indicating the importance of a contextual explanation of the gender gap in
educational attainment.
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.205 ***

Mother’s years of education

1.395 ***
1.446 ***

Higher administrator

Professional and technical

.178 ***

.042

.097

.049

.057

.039

.034

.037

.005

.005

SE

Two-tailed test: * p<.05. ** p < .01. *** p < .001.
a
For ease of interpretation, these variables have been mean centered in the models.

Vocational enrolment a

Log(GDP)

Tertiary sector

a

Gender-ideological climate

Tracking age

Contextual-level variables

a

1.197 ***

Clerical and intermediate

.505 ***

.383 ***

Technical and craft

Male

ref.
.087 *

Routine manual and service

Semi-routine/manual/service

Father’s occupation

.186 ***

Father’s years of education

Individual-level variables

B

Model 2

.041
.547
.020
.239

-.218
.012
1.232 ***

.096

.049

.057

.039

.034

.037

.005

.005

SE

.208 ***

.420 ***

1.446 ***

1.395 ***

1.196 ***

.382 ***

.087 *

ref.

.205 ***

.186 ***

B

Model 3

Model 4

.137 **

.183

1.342 ***

1.153 ***

1.023 ***

.329 ***

.031

ref.

.210 ***

.159 ***

B

Table 2.4. Multilevel linear regression models of years of education, controlling for alternative explanations

.047

.110

.059

.068

.047

.042

.045

.006

.006

SE

-.017 **

1.034 ***

.058 **

.739

.157 ***

.210

1.340 ***

1.151 ***

1.021 ***

.327 ***

.031

ref.

.210 ***

.159 ***

B

Model 5

.005

.196

.017

.457

.039

.114

.059

.068

.047

.042

.045

.006

.006

SE

Chapter 2

58

12-08-20 13:38

145191 Scheeren BNW.indd 59

Vocational enrolment * male

**124

.235 ***
**124

78,921

Two-tailed test: * p<.05. ** p < .01. *** p < .001.
a
For ease of interpretation, these variables have been mean centered in the models.

78,921

N(country-cohorts)

.273 ***

9.663 ***

9.663 ***

Yes

Yes

-2.276

.280 ***

N(individuals)

Country-cohort

Random slope for male

Individuals

Country-cohort

.187

-.025 **

-.027

-.147 ***

B

Model 3

.317 ***

Yes

Cohort fixed effects

Variance components

Yes

Country fixed effects

Constant

a

7.153 ***

.009

.025
.317

a

Tertiary sector a * male

-.180 ***

SE

Gender climate * male

Tracking age * male

Cross-level interactions

B

Model 2

1.769

.009

.317

.026

SE

***92

52,612

.178 ***

9.387 ***

.201 ***

Yes

Yes

8.343 ***

-.125 ***

B

Model 4

Table 2.4. Multilevel linear regression models of years of education, controlling for alternative explanations (continued)

.172

.026

SE

***92

52,612

.172 ***

9.387 ***

.122 ***

Yes

Yes

-.634

-.001

-.008

-.035

-.124 ***

B

Model 5

1.772

.004

.010

.331

.027

SE
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Figure 2.3. Marginal effect of male on years of education by the tracking age

Marginal effect of male on years of education
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Note: This figure is based on model 5, Table 2.4. The 95 percent confidence intervals are presented.

Sensitivity analysis
To assess the reliability of our outcomes and check for potential influential countries, we
perform sensitivity analyses excluding specific clusters of countries. Table 2.5 displays four
models excluding Scandinavian countries, Eastern European countries, Southern European
countries, and West European countries, respectively. In these models, we control for other
contextual factors, although the coefficients are not displayed in the table. 15 The results
presented in Table 2.5 are highly comparable to those for the full sample. The main effect of
being male is overall positive and significant, except for the model excluding Western
European countries—indicating boys’ presumably much higher educational attainment over
girls in these countries. In all models, we still find a positive and significant main effect of the
tracking age and a negative and significant cross-level interaction, indicating that excluding
specific clusters of countries did not dramatically influence our outcomes. While all models
show the same pattern, the effects that we find are of course affected by the inclusion (or
exclusion) of countries. Nevertheless, the general pattern is robust to selecting different sets of
countries.

15
Only vocational enrolment is not included in these models due to the limited number of cohorts covered.
However, including vocational enrolment in these models did not change the results substantially.
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N(individuals)

.029

.043

.098

B

103

68530

-.129 ***

.210 ***

.447 ***

SE

.028

.048

.100

B

101

67249

-.166 ***

.096 **

.369 ***

countries

.026

.032

.092

SE

W/o Southern European

B

68

38509

-.112 *

.183 *

.148

countries

.054

.077

.248

SE

W/o Western European

Note: Scandinavian countries: Denmark, Sweden, Finland and Norway. Eastern European countries: Czech Republic, Estonia, Hungary, Latvia, Poland, Slovakia and Slovenia.
Southern European countries: Greece, Italy and Portugal. West European countries: Austria, Belgium, France, Germany, Great Britain, Ireland and the Netherlands. Based on
Model 3, Table 2.4.
Two-tailed test: * p<.05. ** p < .01. *** p < .001.

100

62475

Tracking age * male

N(country-cohorts)

.219 ***
-.127 ***

Tracking age

.434 ***

Male

SE

countries

countries
B

W/o Eastern European

W/o Scandinavian

Table 2.5. Multilevel linear regression models of years of education, testing for influential countries
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2.5 Conclusion and discussion
Although it is well known by now that women have surpassed men in educational attainment,
a good understanding of the reverse educational gender gap remains lacking. In this study, we
have focused on the extent to which the educational institutional structure, and more
specifically, the tracking age, is associated with gender differences in completed years of
education. This study is the first to systematically investigate this relationship for a large
number of European countries over a long time period. Moreover, we examined various rival
dynamic theoretical explanations that potentially affected the reversal of the gender gap.
The main finding of our study is that later tracking improves women’s completed years of
education relative to men’s. This result is robust to different model specifications and tests of
several rival explanations. Although this study shows that the postponement of tracking favours
women’s final years of education, the theoretical explanation underlying this relationship
requires further study. We have offered two interrelated mechanisms. First, several scholars
have argued that the gender gap in non-cognitive skills increases during secondary education,
indicating that the gender gap in educational achievement widens during this period as well.
Second, studies point to the importance of gendered identities during secondary education,
which affect boys’ and girls’ performance in education. The general idea underlying these
mechanisms is that there is an interaction between the timing of tracking and the varying
differences between boys and girls across their school careers. In line with our results, these
two mechanisms suggest that in particular, educational choices at the end of lower secondary
education will favour girls’ educational attainment.
According to Baker (2014), societies have become “schooled societies”, embracing a
cultural model in which the social positioning of individuals and the structure of society are
strongly based on educational qualifications. This cultural model has affected the attraction of
higher-level qualifications and may have contributed to a massive expansion of education
especially among women (as they lagged behind men). Nevertheless, our study shows that the
gender-specific trend in attainment is not the same in all societies, as it was much easier for
women to catch up with men (and surpass them) in systems with later tracking. A neoinstitutionalist perspective on our findings could, however, imply that reforms promoting later
tracking fit schooled societies, as expansion is more easily achieved in later-selecting systems.
Hence, a cultural (rather than functional) model of expansion could lie behind both reforms
and rising attainments, which would not be at odds with our argument. Nevertheless, it would
be difficult for a cultural model to explain the reversal of the gender gap beyond the
equalization of attainment between men and women. Moreover, if our results were interpreted
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from a neo-institutionalist perspective, it would mean that schooled societies have not evolved
everywhere at the same speed.
Women are increasingly becoming more educated than men, and our study shows that
educational systems contribute to this phenomenon. However, it is important to stress that there
are still large gender gaps in favour of men in education and the labour market, and more years
of schooling does not necessarily translate into more equality in these areas. Bradley (2000)
showed that a higher representation of women in higher education did not translate into gender
parity in the occupational structure, as gender segregation within the educational system
remained high. The postponement of tracking is suggested to be associated with changes in the
combination of fields of study represented at specific educational levels, for example by
upgrading (e.g., from the secondary to the tertiary level) of traditionally female-labelled
educational fields, such as nursing and teaching (Bradley and Charles 2004; Breen et al. 2010).
This suggests that, even though women in late-tracking systems complete more years of
schooling, women in both systems end up with the same occupational credentials.
Nevertheless, research shows that girls are less likely to end up in female-typical educational
fields in systems with later tracking, as early gendered career aspirations are less likely to be
translated into final educational and occupational outcomes in late-tracking systems compared
to early-tracking systems (Charles et al. 2001). Additionally, Pekkarinen (2008) showed that
the gender wage gap decreased after the tracking age increased, suggesting that later tracking,
potentially via educational attainment, also contributes to women’s labour market success. To
obtain a more comprehensive understanding of the impact of educational tracking, future
research should examine whether tracking age also affects gender differences in fields of study
and other educational and labour market outcomes.
As we have shown in this paper, educational systems change over time, which might result
in different opportunities for different groups. Our findings indicate an interesting trade-off
between gender equality and equality with respect to socioeconomic backgrounds in
educational opportunity. Whereas a higher tracking age has repeatedly been shown to diminish
socioeconomic inequalities in educational attainment (Van de Werfhorst and Mijs 2010), our
study demonstrates that it enhances gender differences in education. Future research should
investigate the above-mentioned trade-off more thoroughly and examine whether a
combination of educational institutional structures can reduce both forms of educational
inequality. In a similar vein, future research should investigate the intersection between gender
and socio-economic background because the effect of tracking on boys’ and girls’ educational
performance might differ across social classes.
In this article, we looked explicitly at between-school tracking. While not all countries
track students between schools, most countries employ some type of ability sorting, for
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example, within schools, such as in the United States or the United Kingdom (Chmielewski
2014; LeTendre, Hofer, and Shimizu 2003). Also in these countries students have to make
curricular choices, e.g., content and level of difficulty (Lucas 2001). Our study argues that
gender differences are not constant over the educational career, and that choices made at the
end of lower secondary education are more likely to benefit girls, irrespective of whether it
concerns between-school track choices or within-school curriculum choices. Future research
should look at these systems and investigate if tracking has the same effects when it takes a
less institutionalized form. Additionally, our findings potentially have implications for any
intended reform, both in- and outside of Europe, targeting the educational selection and
differentiation of specific age groups. For instance, debates in the United States about the
consequences of a transition from middle to high school (e.g., Weiss and Bearman 2007;
Pharris-Ciurej, Hirschman, and Willhoft 2012), may learn from the relevance of building or
removing transitions at crucial age points for gender inequalities.
In conclusion, our article shows that the set-up of the educational system can influence the
extent to which boys and girls perform well in education. Specifically, this study is the first to
provide international evidence that female dominance in educational attainment is enhanced in
educational systems that have postponed the tracking age. A higher age of first selection
benefits women’s completed years of education and therefore contributes to the gender gap in
education, indicating that future studies on “the rise of women” should focus on contextual
explanations and mechanisms for cross-national and cross-temporal differences. Such
contextual explanations cannot neglect the educational institutional structure.
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Chapter 3
Female Advantage and Disadvantage: The Role of
Educational Tracking in Vertical and Horizontal Gender
Segregation in Education1

Abstract Even though male-female differences in educational attainment have narrowed
worldwide, gender differences across fields of study remain surprisingly large. Previous
studies have shown an association between the tracking age and vertical gender segregation,
but it remains unclear whether the tracking age is also related to horizontal gender
segregation. Using individual-level data from the European Union Labour Force Survey (EU
LFS) and contextual-level data on educational reforms, we study to what extent policy
changes concerning the tracking age between 1966 and 2006 influenced gender gaps in
educational attainment and field of study in 20 European countries. We exploit a withincountry over-time design, implementing linear and multinomial models with country and
cohort fixed effects. This chapter shows the importance of the tracking age for both vertical
and horizontal gender segregation. We find that late tracking increases vertical segregation to
the benefit of women and, among the higher-educated people, decreases horizontal
segregation, as both men and women become more likely to complete a degree in genderatypical fields. Thus, the gender revolution in education extends to a reduction of gender
segregation across fields of study when tracking is postponed in educational systems.

A slightly different version of this chapter has been submitted to an international peer-reviewed journal as
Scheeren, Lotte and Herman G. Van de Werfhorst. “Female Advantage and Disadvantage: The Role of
Educational Tracking in Vertical and Horizontal Gender Segregation in Education.”
1
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3.1 Introduction
Recent studies show that the age at which students are selected into distinct educational
tracks, i.e., the tracking age, affects male-female differences in educational outcomes. Thus
far, previous research has focused on the impact of the tracking age on the vertical dimension
of gender segregation, showing that women’s advantage in educational performance and
attainment is larger in late-tracking educational systems than in early-tracking systems
(Hadjar and Buchmann 2016; Pekkarinen 2008; Scheeren, Van de Werfhorst, and Bol 2018;
Van Hek, Buchmann, and Kraaykamp 2019). In this study, we examine whether the tracking
age also has an impact on the horizontal dimension of gender segregation in education, which
has been shown to be greater and more stable over time than vertical gender segregation
(Barone 2011; Bradley 2000; Charles and Bradley 2002). Persistent gender-specific
educational choices translate into different distributions of women and men across fields of
study, with women typically ending up in fields that, in general, are less lucrative in terms of
future occupational status and income (Gerber and Cheung 2008; Roksa 2005). Educational
tracking may affect both dimensions of gender segregation.
A few studies discuss the potential impact of the tracking system on horizontal gender
segregation and argue that early gendered career aspirations are less likely to be translated
into final educational outcomes in late-tracking systems compared to early-tracking systems
(Charles 2005; Charles et al. 2001). This suggests that late tracking not only increases
women’s advantage in educational attainment but also decreases gender segregation across
fields of study. However, it has also been suggested that in late-tracking countries,
traditionally female-dominated educational fields, such as nursing and teaching, are
represented at higher educational levels (e.g., tertiary instead of secondary level) than in
early-tracking countries (Bradley and Charles 2004; Breen et al. 2010). Women in latetracking systems may complete higher levels of education, but field-of-study decisions
remain highly gender-segregated, and therefore, women in these different tracking systems
end up in similar occupations. Thus far, the impact of educational tracking on gender
segregation across fields of study has not yet been tested.
The aim of this study is to understand whether the tracking age has an impact on vertical
and horizontal gender segregation in education. Using individual-level data from the
European Union Labour Force Survey (EU LFS) and contextual-level data on educational
reforms (Braga, Checchi, and Meschi 2013), we study to what extent policy changes
concerning the age of first selection that were implemented between 1966 and 2006
influenced gender differences in educational attainment and field of study in 20 European
countries. Including several countries over a long time period allows us to examine the cross-
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national and temporal trend in vertical and horizontal gender segregation. We exploit a
within-country over-time design, implementing linear and multinomial regression models
with country and cohort fixed effects. In addition to controlling for all time-invariant countryspecific factors and unobserved general time trends affecting all countries, we also control for
several time-varying contextual level features, such as the gender-ideological climate and
labour market demand.

3.2 Theory
Tracking in different educational systems
At some point in the educational career, in all educational systems, students are separated into
different educational trajectories on the basis of performance, aspirations and/or teacher
evaluations (Buchmann and Park 2009; Vanfossen, Jones, and Spade 1987). The age at which
students are allocated into these different educational programmes is known as the tracking
age or the age of first selection. In this study, we focus on the age at which between-school
tracking occurs (Chmielewski 2014; Maaz et al. 2008). Between-school tracking occurs when
students are separated for several years into different curricular programs, often labelled the
(pre-)vocational and general/academic tracks. These tracks are hierarchically ranked, in
which the academic track is generally considered to be the more prestigious and rewarding
track (Allmendinger 1989). Between-school tracking is especially important, as it limits
future educational options and, therefore, has a large impact on final educational outcomes
(Dustmann 2004; Jürges and Schneider 2011). In the Western societies that we study,
between-school tracking occurs at the age of 10 in the earliest-tracking countries and at the
age of 16 in the latest-tracking countries.
Tracking age and vertical gender inequality
In general, track placement is, at least partially, based on previous educational performance
and expectations about a student’s educational potential. As gender differences in cognitive
and non-cognitive skills are not constant over the educational career, the timing of
educational tracking decisions becomes essential. The female-favourable gender gap in
educational performance has been shown to widen over the educational career (Dekkers,
Bosker, and Driessen 2000; DiPrete and Buchmann 2013; Machin and McNally 2005;
Sammons 1995). During secondary education, girls have also been shown to be (temporarily)
ahead of boys with respect to non-cognitive traits such as attentiveness, goal-directed
behaviour, and task persistence, which have been demonstrated to be important for academic
choices and conducive to educational success (Best, Miller, and Naglieri 2011; DiPrete and
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Jennings 2012; Downey and Vogt Yuan 2005; Jacob 2002; Knouse, Feldman, and Blevins
2014; OECD 2015a). Hence, when tracking decisions are made at a later age, girls are ahead
of boys with respect to both cognitive and non-cognitive skills, indicating that girls are more
likely to advance to the higher tracks. Higher track enrolment has long-term consequences
with respect to later educational achievement, attainment and labour market outcomes
(Dustmann 2004; Guyon, Maurin, and McNally 2012).
Only recently have studies started to investigate the association between the tracking age
and gender differences in educational outcomes. In line with our expectations, these studies
show a positive relationship between tracking age and vertical gender inequality to the
advantage of women. More specifically, studies on gender differences in educational
achievement show that later tracking is related to smaller male-favourable gaps in
mathematics and science (Bedard and Cho 2010) and larger female-favourable gaps in
reading (Van Hek, Buchmann, and Kraaykamp 2019). Additionally, with respect to
educational attainment, research has shown that later tracking is beneficial for women,
suggesting late tracking increases gender differences in education to the advantage of women
(Hadjar and Buchmann 2016; Pekkarinen 2008; Scheeren, Van de Werfhorst, and Bol 2018).
Thus, in line with previous research, we hypothesize that a higher tracking age is beneficial
for women’s educational attainment (hypothesis 1).
Tracking age and horizontal gender inequality
The relationship between the tracking age and horizontal gender differences has rarely
received attention. Studies suggest a relationship between the tracking system and the
combination of fields of study represented at specific educational levels. These works argue
that traditionally female-dominated fields of study, such as nursing and teaching, are
represented at higher educational levels (e.g., tertiary instead of secondary level) in latetracking systems than in early-tracking systems (Bradley and Charles 2004; Breen et al.
2010). If this is the case, women in late-tracking countries might complete higher levels of
education, but women in both systems end up with the same occupational credentials. This
would indicate no relationship between the tracking age and horizontal gender segregation.
However, in this study, we argue that the tracking age might also have an impact on gender
differences in fields of study. Our argumentation is twofold. We argue that early tracking
indicates higher internal differentiation as well as greater decision-making responsibilities at
a young age, and discuss how these two features might be related to horizontal gender
segregation.
Charles and Bradley (2009) argue that educational diversification, which they define as
internal differentiation within higher education, fosters gender differences in aspirations as
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well as their realization. Within a diversified curriculum, students have more opportunities to
exercise expressive choices. The more options students can choose from, the higher the
tendency towards gender stereotypes being enacted. These educational decisions, made
within a given set of structured alternatives, limit future curricular choices. Thus, a highly
diversified system of higher education, for instance, in two-tier binary systems comprising
universities of applied science and research universities, sorts students into gender-segregated
educational tracks, which limits future gender-atypical educational and occupational
decisions.
The same argumentation could apply to differentiation within secondary school. When
secondary education is strongly differentiated in tracks, early in the educational career,
students need to choose from a number of different educational programmes. Even though
this decision is mostly about which educational level to pursue, it often involves some type of
curricular decision as well. For instance, whether to choose a track with a curriculum that
contains Greek and Latin, which is often necessary when someone wants to pursue a medical
career. Moreover, this track decision forces students to think about their aspirations, as it
limits future educational options. Additionally, a two-tier system of higher education is often
found in countries where the secondary school system is differentiated (Shavit, Arum, and
Gamoran 2007). In line with this argumentation, Charles et al. (2001), who compare the
United States and Switzerland, argue that the highly differentiated educational system in
Switzerland provides more opportunities for gender segregation in secondary school, which,
subsequently, exacerbates gender-stereotyped career choices later in life.
Second, it is not just about diversification but also about having to make these
educational decisions at a young age. The age at which students are selected into separate
educational trajectories is related to the amount of information available on students’
abilities. More specifically, the amount of (objective) information on students’ abilities is
much smaller when they are younger; therefore, the uncertainty about their educational
potential and chances of success at higher levels of education is much higher (Berger and
Combet 2017; Jackson and Jonsson 2013; Van Elk, Van der Steeg, and Webbink 2011). As a
consequence, teachers, parents and students, who all can have an impact on track placement,
must rely on other sources of information to determine the expected success of the student,
such as stereotypes related to gender. Later tracking reduces uncertainty about a student’s
potential and decreases the need for information from other sources.
To summarize, we argue that early tracking is related to higher internal differentiation,
which increases the number of opportunities to exercise expressive choices. Moreover, we
argue that the young age at which students have to make decisions in early-tracking systems
increases uncertainty about a student’s educational potential, and therefore the chance to rely

71

145191 Scheeren BNW.indd 71

12-08-20 13:38

Chapter 3

on gender stereotypes for educational decisions. These arguments suggest that making
decisions about different educational programmes at a young age sorts students into gendersegregated impermeable tracks, which enhances gender-typed field choices later in the
educational career. Later tracking, on the other hand, decreases the number of opportunities
to exercise expressive choice and the uncertainty about one’s educational potential, and,
therefore, decreases the likelihood of making gender-typical decisions. Hence, we
hypothesize that a higher tracking age decreases gender segregation across fields of study
(hypothesis 2).

3.3 Data and methods
Data
The individual-level data for this study are derived from the European Union Labour Force
Survey (EU LFS), which is a large cross-national household sample survey collected in 31
European countries. The survey is conducted by national statistical institutes across Europe
and centrally processed by Eurostat. The data began to be collected in 1983 and have been
collected quarterly ever since. In this study, we use the EU LFS waves from 2005, 2010 and
2015. 2 Moreover, we focus on 20 European countries for which we have information on the
educational institutional structure as well as other contextual-level features over a long time
period. 3 Information on these (time-varying) contextual-level features is obtained from
various other sources, which we describe below.
The individual-level data are matched with contextual-level data on the basis of countryspecific cohorts. Respondents are grouped into 5-year birth cohorts (e.g., 1971-1975, 19761980) within their countries and subsequently connected to the tracking age of the system in
which they were educated when they were young. All other contextual-level variables are
linked to when respondents within the 5-year birth cohorts were, on average, 20 years of
age. 4 We choose the age of 20, because contextual characteristics during adolescence might
be specifically important for educational decision-making, such as decisions regarding the
level and field of education.
2
The survey question on the field of study has only been asked since 2003. Moreover, the only information we
have on the birth year is age in 5-year age bands, which enables us to group individuals into 5-year birth
cohorts. However, to make sure that individuals from different survey-years are from the same birth-cohort, we
can only focus on the surveys gathered five years apart.
3
The countries included in this study are Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Great Britain, Greece, Hungary, Ireland, Italy, Latvia, the Netherlands, Poland, Portugal, Slovakia,
Slovenia, and Sweden.
4
Here we provide an example of our data structure: a person who was born in Italy in 1978 is grouped into the
Italian 1976-1980 birth cohort, and the information for all contextual-level variables for this person is attributed
using data for the period 1996-2000 in Italy, when respondents in the birth cohort were, on average, 20 years of
age.
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First, we examine vertical gender segregation in education. In this analysis, all
respondents are nested within 7 birth cohorts (1956-1960 to 1986-1990) and 20 European
countries. The sample size in this analysis, nested in 112 country-specific cohorts, is N=
3,442,853, which includes only the native-born population above 25 years of age. 5
Second, we examine horizontal gender segregation in education. The question on field of
study was asked only if respondents’ level of education was at least level 3 in the
International Standard Classification of Education (ISCED), as levels lower than ISCED 3
are mostly general in nature. Moreover, if respondents stated that their highest completed
level of education was a generic programme, we excluded them from the sample. We perform
separate analyses for respondents who finished ISCED levels 3/4 and ISCED levels 5/6
because the gender composition across the fields of study is different within different levels
of education. Again, respondents are nested within 7 birth cohorts and 20 European countries.
We only focus on the native-born population above 25 years of age. The sample including
respondents who finished ISCED levels 3 or 4 is N= 979,814, nested within 112 countrycohorts. The sample including respondents who finished ISCED levels 5 or 6 is N= 788,141,
nested within 111 country-cohorts. 6
Dependent variables
The dependent variable in our analysis on vertical gender inequality, educational attainment,
is operationalized as the number of years of education. In the survey, respondents were asked
to report their highest completed level of education according to ISCED. We converted these
ISCED levels into years of schooling: 6 years for ISCED=0-1 (less than lower secondary
education completed), 9 years for ISCED=2 (lower secondary education completed), 12 years
for ISCED=3 (upper secondary education completed), 14 years for ISCED=4 (post-secondary
non-tertiary education completed), and 16 years for ISCED=5-6 (tertiary education
completed). In this study, we prefer completed years of education, as this allows for a
comparison with previous studies on the relationship between the tracking age and gender
differences in educational attainment (Scheeren, Van de Werfhorst, and Bol 2018). 7
The dependent variable in our analysis on horizontal gender inequality, field of study, is
the field of the programme completed at the highest education level. The data used in this
study allow us to distinguish between eight fields of study: (1) teacher training and education
Not all of the 140 possible country-specific cohorts are part of our sample, because of missing information on
the contextual-level variables. Moreover, due to the extremely high number of respondents in this sample, our
analysis is based on a 10 percent random sample.
6
Only 3 respondents in Czech Republic, birth cohort 1986-1990, finished ISCED level 5 or 6 and replied to the
field of study question. Therefore, this country-cohort was removed from the sample, which resulted in 111
instead of 112 country-cohorts.
7
If we use the original variable in the analysis, level of education, the results are comparable.
5
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sciences, (2) humanities and arts, (3) social sciences, business and law, (4) science,
mathematics and computing, (5) engineering, manufacturing and construction, (6) agriculture
and veterinary studies, (7) health and welfare, and (8) services (including personal services,
hygiene and occupational health services, security services and transport services). 8 9
Independent variables
Information on the tracking age, i.e., the age at which student selection into distinct
educational trajectories occurs, is drawn from the educational reform dataset constructed by
Braga et al. (2013). This dataset contains information on several reforms that affected the
educational systems in various European countries between 1929 and 2000. To obtain
information up until 2006, which is needed for our youngest cohort, we supplement the data
with information from OECD and Eurydice reports. We aggregate this measure from a
country-year-level measure to a country-cohort-level measure and, subsequently, match our
birth cohorts to the (average) tracking age of the system that they were educated in. Countries
with a comprehensive educational system are assigned the age at which students leave
secondary education because this is the age at which students separate into various
(educational) trajectories. This measure ranges from 10 to 16, but for ease of interpretation,
we subtract 10 from this measure so that 0 refers to the earliest tracking age.
The individual-level variable gender is coded as female=1 and male=0.
Control variables
We control for several contextual-level features that have been related to male-female
differences in educational outcomes before. We mainly focus on features that are potentially
related to (changes in) the tracking age (Scheeren, Van de Werfhorst, and Bol 2018). All
these variables are at the country-cohort level and are connected to respondents when they
were 20 years of age. One exception is the vocational orientation of the educational system,
which is connected to respondents when they were 15 years of age.
The vocational orientation of the educational system, which is the extent to which
educational systems offer occupation-specific programmes, is operationalized as the
percentage of students in secondary education (public and private) enrolled in vocational
programmes relative to students enrolled in all secondary education programmes. The
8
Finer-grained distinctions among the eight fields of study are possible in some countries. Since this is not the
case in all countries in our sample, we focus on these 8 fields of study.
9
Not all these fields of study exist at all educational levels in all countries. We coded a field as non-existent if
fewer than 20 respondents completed a specific field of study within a country-specific cohort and within an
educational level. For instance, the field “teacher training and education sciences” only exists in Finland at the
ISCED 5-6 level. This means that in the analysis in which we focus on ISCED levels 3 and 4, only 7 fields of
study exist in Finland.
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UNESCO Institute for Statistics provides us with country-specific information on this
measure from 1970 onwards. Unlike the other contextual-level variables, this measure is
connected to the time when birth cohorts were 15 years of age, as this is approximately the
age at which students have to make decisions about entering general or vocational
programmes in secondary education. In line with previous research, we observe a (small)
negative correlation (-.26) between vocational orientation and the tracking age at the countrycohort level, which indicates that the percentage of students in secondary school who are
enrolled in vocational programmes is higher in early-tracking systems than in late-tracking
systems (Bol and Van de Werfhorst 2013).
To take into account demand in the labour market, we also include a measure of the size
of the tertiary sector, which is operationalized as the percentage of total hours worked by
employees in the tertiary sector. The EU KLEMS database (November 2009 release)
provides us with country-specific information on internationally comparable industry-level
indicators of input, output and productivity from 1970 up to 2007 (O’Mahony and Timmer
2009). 10 With the use of information on total hours worked by employees in the different
industries, we calculate the percentage of hours worked by employees in the tertiary sector
relative to the total hours worked by employees in all sectors. 11
We obtain our measure of the gender-ideological climate from the World Values Survey
(WVS, 1981-2014) and European Values Study (EVS, 1981-2008). Based on the use of these
items in prior research as well as the coverage of these items concerning countries and
survey-years (Davis and Greenstein 2009; McDaniel 2008), we construct an index of genderegalitarian attitudes based on the degree of agreement with the following eight items: (1)
When jobs are scarce, men should have more right to a job than women. (2) A woman has to
have children to be fulfilled. (3) Women truly want a home and children. (4) Being a
housewife is as fulfilling as having a paid job. (5) A working mother can establish as warm a
relationship with her children as a woman who does not work. (6) A pre-school child suffers
by having a working mother. (7) A woman can be a single parent. (8) A child needs a home
with a father and a mother. 12 Principal component analysis demonstrates that all eight items
load above 0.4 on one factor, and the Cronbach’s alpha of these items is 0.65. The mean of
the eight standardized items is taken to construct the index of gender-egalitarian attitudes.
Responses are coded as missing if respondents replied to less than four of the eight items. To
The data are publicly available at http://www.euklems.net.
The tertiary sector contains employees who work in wholesale and retail trade, hotels and restaurants,
transport, storage and communication, finance, insurance, real estate and business services, public
administration and defense, education, health and social work, private households and extra-territorial
organizations and bodies, and other community, social and personal services.
12
Some of the items are recoded to make sure that a higher score indicates more gender-egalitarian attitudes.
Moreover, as the answer categories of the eight items are not always equal, the items are standardized.
10
11
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obtain a gender-ideological climate measure for specific country-cohorts and not the full
population, first, we employ a regression to predict gender attitudes by country, birth-cohort,
and age, as well as interactions among all three. Second, we use marginal effects to predict
the average attitudes of young adults (21- to 30-year-old population) for the country-cohorts
in our sample. A higher score on this gender-ideological climate scale indicates a more
gender-egalitarian climate.
To control for economic development, we include a measure of per capita gross domestic
product (GDP) in US dollars. The data are gathered from the World Data Bank, which
contains country-specific information on this measure from 1960 onwards. To control for the
skewness of the variable, we take the logarithm.
Income redistribution is operationalized as the difference between the Gini index scores
of gross- and net-income inequality, which reflects the degree of redistribution of income by
taxes. A high degree of redistribution can be interpreted as a more egalitarian political
climate. As reforms to postpone tracking age are possibly embedded in wider political shifts
towards equality, a more egalitarian political climate might be related to postponing the
tracking moment as well as smaller gender inequalities. Data are collected from the
Standardized World Income Inequality Database (SWIID), which contains country-specific
information from 1960 onwards.
Descriptive statistics on all variables, separated by model, are presented in Table 3.1.
Method
To examine the impact of the tracking age on vertical gender inequality in education, we
employ a multilevel linear regression model including country and cohort fixed effects. The
two-level multilevel model takes into account that respondents are nested within countrycohorts. Country fixed effects ensure that our model only looks at within-country variation
and, therefore, we can disregard time-invariant unmeasured country-specific characteristics
(Verbeek 2004). By including cohort fixed effects, we control for unobserved general time
trends in education as well as unobserved general time trends in the gender gap in education
that affected all countries equally. Hence, in this model, we exploit within-country temporal
variation in tracking age to investigate whether educational reforms affected gender
differences in educational attainment.
To examine the impact of the tracking age on horizontal gender inequality in education,
we employ multinomial regression models including country and cohort fixed effects. Again,
we include country fixed effects to control for all unobserved time-constant heterogeneity
between countries and cohort fixed effects to control for a general time trend affecting all
countries equally. Moreover, to account for the nesting of respondents in country-cohorts, we
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adjust for clustering in the analysis. Thus, in this model, we examine whether changes in the
tracking age within countries over time affected gender differences in the field of study.
Table 3.1. Descriptive statistics, separated by dependent variable
Mean

SD

Min

Max

N

12.253

2.919

6

16

3,442,853

0

1

3,442,853

1

8

1,767,955

0

1

1,767,955

0

6

112

Model: Years of education
Individual-level variables
Years of education
Female

.508

Model: Field of study
Individual-level variables
Field of study
Teacher training/education sciences

.061

Humanities/arts

.068

Social sciences/business/law

.300

Science/mathematics/computing

.060

Engineering/Manufacturing/Construction

.277

Agriculture/Veterinary

.035

Health and Welfare

.113

Services

.086

Female

.512

Both models a
Contextual-level variables
Tracking age (10 years=0)

3.838

2.072

Vocational enrolment

28.112

12.372

2.129

53.734

112

Tertiary sector

64.358

7.360

45.491

79.660

112

Gender climate
Log(GDP)
Income redistribution

.191

.216

-.202

.823

112

9.594

.786

7.769

10.969

112

17.558

3.755

4.691

24.489

112

The model of field of study (ISCED 5-6) is based on 111 instead of 112 country-cohorts, due to the high
number of missing values on field of study in this country-cohort. The difference in descriptive statistics, when
this country-cohort is excluded, is extremely small, therefore, we only show the descriptive statistics for all 112
country-cohorts.
a

3.4 Results
Descriptive results
Figure 3.1 displays how women’s and men’s average years of education evolved over time
between the 1956-1960 and 1986-1990 birth cohorts within the 20 European countries
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included in our sample. As expected, we observe a slight upward trend, with the mean years
of education increasing over time for both men and women in almost all countries. Moreover,
even though men outperform women in the early birth cohorts in most countries, the upward
trend for women is often steeper than for men, which results in women outperforming men in
the later birth cohorts. Hence, in line with previous research (Vincent-Lancrin 2008), this
figure shows that the relative educational attainment of women is increasing in almost all
countries. However, it also displays large cross-country and temporal variation, e.g., in the
timing of when women surpassed men and in the magnitudes of the gender gap among
countries.
Figure 3.2 displays the dissimilarity index by the eight fields of study, separately by the
ISCED 3/4 and ISCED 5/6 educational levels. This index measures the degree of segregation
and can be interpreted as the proportion of people that need to switch fields to equalize the
distribution of men and women across all fields of study. In line with prior research, we
observe that in general, gender segregation across fields of study is much lower at the higher
educational levels. We also observe that not only the overall level but also the trend in gender
segregation varies among the educational levels. This suggests the importance of examining
horizontal gender segregation separately for the different levels. If we look at changes in
segregation over time, we do not observe a clear overall trend, in contrast to Figure 3.1. Even
though among the individuals who finished ISCED levels 5 or 6, we observe some form of
desegregation over time in most countries, this is interspersed with periods of stability and
even increase in segregation. Among the individuals who completed ISCED levels 3 or 4, we
do not observe a general trend at all; depending on the country or time period, we observe
increases, decreases and stability.
Figure 3.3 displays how the percentage of women in the eight different fields of study
evolved over time between the 1956-1960 and 1986-1990 birth cohorts. Separate graphs are
shown for the individuals who finished ISCED levels 3 or 4 (left panel) and the individuals
who finished ISCED levels 5 or 6 (right panel). The dashed line in the figure highlights the
point where the distribution is equal. Overall, we observe that the percentage of women
decreased slightly in all fields of studies at the ISCED 3/4 levels, and increased slightly in all
fields of studies at the ISCED 5/6 levels. This reflects the fact that, in general, over the last 50
years the percentage of women who finished ISCED levels 5 or 6 went up and the percentage
of women who finished ISCED levels 3 or 4 went down.
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Figure 3.1. Descriptive statistics of completed years of education separated for men and women
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Figure 3.3. Percentage of women in the eight fields of study, separated by levels
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Among the individuals who completed ISCED levels 3 or 4, we observe that especially
within the male dominated fields, i.e., engineering, manufacturing and construction,
agriculture and veterinary, and science, mathematics and computing, the percentage of
women decreased even more over time. Among the other fields of study, we observe that the
distribution became a bit more equal, especially within social sciences, business and law, and
teacher training and educational sciences. Among the individuals who completed ISCED
levels 5 or 6, we observe that the percentage of women increased especially within the male
dominated fields of study, i.e., engineering, manufacturing and construction, agriculture and
veterinary, and services, resulting in a more equal distribution within these fields among the
younger generations. Moreover, we observe an increase in segregation within social sciences,
business and law, as the percentage of women within this field increased. In the other fields
of study, the percentage of women remained relatively stable.
In this study, we examine whether changes in the tracking age (partly) explain changes in
gender differences in educational attainment and field of study. Therefore, we also need to
know whether the tracking age changed within countries over time. The oldest birth cohort in
our study is 1956-1960, and this birth cohort experienced tracking in 1966 in the earliesttracking countries. Figure 3.4 displays the variation in the tracking age within countries
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between 1966 and 2006. This figure shows that even though larger variation in the tracking
age exists between countries, sometimes the tracking age also changed within countries. In
most countries in our sample, the tracking age changed at least once. 13 Even though some
countries lowered their tracking age at some point in time, most countries postponed their
moment of tracking.
Figure 3.4. Variation in tracking age within countries over time (1956-2006)
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13
We keep the countries where the tracking age did not change, as this allows us to control for general time
trends that affected all countries equally.
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Multivariate results on educational attainment
The results of the two-level multilevel regression model of years of education are displayed
in Table 3.2. This model includes country and cohort fixed effects. We also include fixed
effects to control for the gender time trend, and the reference category in this interaction
between gender and cohort is the middle cohort (1971-1975). Moreover, the model includes
gender and tracking age and their cross-level interaction, as well as several contextual-level
control variables and their cross-level interaction with gender.
Table 3.2. Multilevel linear regression model of years of education
Model 1
B

SE

Female

.148

.097

Tracking age

.103 **

.037

Tracking age * female

.084 ***

.016

Vocational enrolment a

-.015 **

.005

Vocational enrolment a * female

-.001

.003

Gender climate a

-.228

.346

.068

.208

-.011

.018

Tertiary sector * female

.004

.008

Log(GDP ) a

.460 *

.180

Gender climate a * female
Tertiary sector a
a

Log(GDP) a * female
Income inequality a
Income inequality a * female
Constant

-.129

.077

.001

.012

-.017

.010

12.917 ***

Country fixed effects

Yes

Cohort fixed effects

Yes

Cohort * female fixed effects

Yes

.198

Variance components
Country-cohort
Individuals

.061
7.239

Random slope for female
Country-cohort
N(individuals) (10% sample)
N(country-cohorts)

.079
344,285
112

Note: This model includes country and cohort fixed effects and the interaction between cohort and gender (the
reference group is the middle cohort (1971-1975)). Two-tailed test: * p<.05. ** p < .01. *** p < .001.
a
For ease of interpretation, these variables have been mean centered in the models.
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In this model, we do not observe a significant main effect of gender, which indicates
that, on average, men and women do not significantly differ in their completed years of
education when the tracking age is 10 (in the birth cohort 1971-1975). The positive and
significant main effect of the tracking age shows that when the tracking age increases by 1
year, completed years of education increase, on average, by 0.103 years for men. In line with
our expectations, the cross-level interaction between the tracking age and gender shows that
this positive effect of the tracking age is significantly stronger for women than for men. This
also suggests that even though men and women do not differ in their completed years of
education when the tracking age is 10, women outperform men when the tracking age is
higher. More specifically, it shows that the gender effect of being female increases by .084
for every year that the tracking age is postponed.
Figure 3.5 displays the marginal effect of gender on years of education. In line with
hypothesis 1, this figure demonstrates that when the tracking age is postponed, women
benefit more. More specifically, it shows that when the tracking age is 10, we do not predict a
significant difference in completed years of education between men and women. However,
women outperform men when the age of first selection is 11 or higher. When the tracking age
is 16, women outperform men in education, with a difference of approximately one-fifth of a
standard deviation in years of education.

Marginal effect of female on years of education

Figure 3.5. Marginal effects of gender(female) on years of education, by age of first selection
.6
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.2
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Note: This figure is based on model 1, Table 3.2. The 95 percent confidence intervals are presented.
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Multivariate results on the field of study
We employ two multinomial logit regression models of the field of study for respondents
who finished ISCED levels 3 or 4 and ISCED levels 5 or 6, respectively. The baseline
category in these analyses is social sciences, business and law, as this is a large field with
lower gender segregation than that of other (large) fields. These models include country and
cohort fixed effects, as well as the interaction between cohort and gender. Again, the middle
cohort (1971-1975) is the reference category. Moreover, the models include gender and
tracking age and their interaction, as well as various contextual-level control variables and
their interaction with gender. In these models, we adjust for clustering of respondents in
country-cohorts.
As the coefficients of a multinomial logit model can only be interpreted in reference to
the baseline category, i.e., they describe how a predictor relates to the probability of
observing a particular outcome category relative to the reference category, they are difficult
to interpret. Significance, effect size and even the direction of the regression coefficients are
only meaningful when compared to the baseline category. Therefore, here, we only present
the marginal effects, which gives us the average probability of completing a degree in a
specific field of study and can be interpreted independent of the baseline category. The
regression coefficients of the multinomial logit models can be found in Appendix D.
Figure 3.6 displays the marginal effect of gender on completing a degree in specific
fields of study by the tracking age for respondents who finished ISCED levels 3 or 4. This
figure shows that among individuals who finished ISCED levels 3 or 4, women are
overrepresented in teacher training and education sciences, humanities and arts, social
sciences, business and law, health and welfare and services. Women are underrepresented in
science, mathematics and computing, engineering, manufacturing and construction and
agriculture and veterinary studies.
We observe that the tracking age is associated with changes in the gender disparity in
several fields of study, but we do not observe a clear trend towards smaller or larger gender
disparities when the tracking age changes. On the one hand, we observe that in teacher
training and education sciences, health and welfare and engineering, manufacturing and
construction, later tracking increases gender segregation. More specifically, in teacher
training and education sciences and health and welfare, we observe that when the tracking
age increases, women’s overrepresentation increases by up to a maximum of 2.5 and 7
percentage points, respectively. In engineering, manufacturing and construction, women have
a 47 percent lower probability of completing a degree when the tracking age is 10, and this
underrepresentation increases by up to a maximum of 4 percentage points when the tracking
age increases.
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Note: This figure is based on Table D.1, Appendix D. The 95 percent confidence intervals are presented. The ranges on the Y-axes differ. Complete names of the fields of
study that are shortened in this figure: Teacher training=teacher training and educational sciences, social sciences=social sciences, business and law,
mathematics=mathematics, science and computing and engineering=engineering, manufacturing and construction.

Marginal effect of female

Figure 3.6. Marginal effects of female on fields of study (ISCED levels 3-4) by age of first selection
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Figure 3.7. Marginal effects of female on fields of study (ISCED levels 5-6) by age of first selection
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On the other hand, in the five other fields of study, there is at least a tendency towards
smaller gender gaps when the tracking age increases. In humanities and arts and agriculture
and veterinary studies, the decrease in segregation is small, by up to a maximum of 0.5
percentage points, when the tracking age increases. With respect to social sciences, business
and law and services, we observe that when the tracking age increases, women’s
overrepresentation decreases by up to a maximum of 4 and 3 percentage points, respectively.
With respect to science, mathematics and computing, we observe that the underrepresentation
of women decreases when the tracking age increases. More specifically, we observe that
when the tracking age increases, women’s underrepresentation decreases by up to a
maximum of 2.5 percentage points. Even though in these fields of study, we observe that
gender segregation decreases when the tracking age increases, later tracking does not
decrease segregation in all fields of study, providing us with mixed evidence for our second
hypothesis.
Figure 3.7 displays the marginal effect of gender on completing a degree in specific
fields of study by the tracking age for respondents who finished ISCED levels 5 or 6. This
figure shows that also among individuals who finished ISCED levels 5 or 6, women are
overrepresented in teacher training and education sciences, humanities and arts, social
sciences, business and law, health and welfare and underrepresented in science, mathematics
and computing, engineering, manufacturing and construction and agriculture and veterinary
studies. In services, women are over- and underrepresented dependent on the tracking age.
Again, we observe that tracking age is associated with gender gaps in some fields of
study. Later tracking increases segregation in teacher training and education science and
services. More specifically, in teacher training and education sciences, we observe that when
the tracking age increases, women’s overrepresentation increases by up to a maximum of 2.5
percentage points. With respect to the service field, the figure shows that whereas women are
1 percent more likely to complete a degree in services when the tracking age is 10, this
reverses to an underrepresentation, with men being almost 5 percent more likely to complete
a degree in this field, when the tracking age is 16.
In mathematics, science and computing, the underrepresentation of women reduces when
the tracking age increases, up to a maximum of 2.5 percentage points. With respect to
engineering, manufacturing and construction, we also see that the gender differences decline
when the tracking age increases. When the tracking age is 10, women have a 27.5 percent
lower probability of completing a degree in this field, whereas this probability decreases to
18.3 percent when the tracking age is 16. In social sciences, business and law and health and
welfare, we observe that women’s overrepresentation (slightly) decreases when the tracking
age is higher, up to a maximum of 6 and 1 percentage points, respectively. This shows, in line

88

145191 Scheeren BNW.indd 88

12-08-20 13:38

The Role of Educational Tracking in Vertical and Horizontal Sex Segregation

with hypothesis 2, that when societies postpone the moment of tracking, gender segregation
in STEM, health and welfare and the social sciences decreases.
Hence, the tracking age does not affect all fields of study and in some fields, later
tracking even increases gender segregation. However, among most fields of study, we find, in
line with hypothesis 2, that later tracking reduces horizontal gender segregation.

3.5 Conclusion and discussion
To what extent does the tracking age affect male-female differences in educational outcomes?
In this paper, we tried to answer this question by investigating the impact of educational
reforms concerning the age of first selection on vertical and horizontal gender segregation in
education. With the use of a within-country over-time design, we examined the relationship
between the tracking age and gender differences in completed years of education and fields of
study in several European countries over a long time period. Moreover, within these models,
we controlled for several other contextual-level features that potentially affected gender
differences in educational outcomes, such as the gender-ideological climate and labour
market demand.
In line with previous research, we find that later tracking is beneficial for women’s
completed years of education relative to men’s. Our study shows that even though the
postponement of tracking positively affects men’s years of education, this impact is much
stronger for women, resulting in increased vertical gender inequality in education to the
benefit of women. Previous studies have argued that the positive impact of later tracking on
women’s completed years of education may be a consequence of different educational
systems. These works have argued that in late-tracking countries, traditionally femalelabelled education fields are represented at higher educational levels, resulting in more years
of education for women but comparable occupational credentials.
Therefore, in this study, we also examined whether the impact of the tracking age
extends to horizontal gender segregation in education. We find that educational reforms
concerning the tracking age have an impact on male-female differences in fields of study as
well, at least in most fields. However, the results are somewhat mixed. While we find, in line
with our expectation, that later tracking reduces gender segregation in most fields of study,
we also find that it increases segregation in some fields.
Especially among the individuals who finished ISCED levels 3 or 4, we observe that
later tracking is not just associated with smaller gender gaps. In engineering, manufacturing
and construction and health and welfare in particular, the gender disparities increase even
more when the tracking age increases. Previous research argues that desegregation is more
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likely among the higher educated (England 2010). When upward mobility within the gender
boundaries is possible, people prefer that option over transgressing those boundaries. This
means that people prefer to improve their level of education within gender-typical fields of
study than to switch to a gender-atypical field of study. Upward mobility among the higher
educated is more difficult within the gender boundaries, as their educational level is already
high. Therefore, higher-educated individuals are more likely to transgress gender boundaries
and switch to a gender-atypical field of study. Late-tracking systems may provide students
with more opportunities to be upwardly mobile, which results in women and men attaining
higher levels of education in late-tracking systems and in higher-educated students switching
to gender-atypical fields of study.
Among the individuals who finished ISCED levels 5 or 6, we find that later tracking is
associated with smaller gender gaps in STEM fields in particular. The theoretical explanation
suggested in our study is that later tracking decreases the number of opportunities to exercise
expressive choice and the uncertainty about one’s educational potential and, therefore,
decreases the likelihood of gender-typical decisions. Potentially, these mechanisms mainly
apply to the case of STEM fields. The high uncertainty about a student’s potential and about
the expected success in STEM subjects in early-tracking systems might be higher for women
due to gender stereotypes and the low number of female role models in these fields.
However, as these fields are highly related to subjects taught in secondary education and as
girls achieve better grades in STEM courses than boys (Buchmann, DiPrete, and McDaniel
2008), at the end of secondary education, girls might be less uncertain about their educational
potential and might be more likely to enter STEM fields. Moreover, from an upward-mobility
perspective, it makes sense that women move into STEM fields in particular. The theoretical
explanation underlying this relationship requires further study, however, as we were unable to
test the specific mechanism.
Even though in this study we observe that later tracking decreases segregation in STEM
fields, we find that later tracking does not just lead to asymmetric desegregation (England
2010). Our results provide evidence that when the tracking age is postponed, not only do
women move into male-dominated fields, but men also move into female-dominated fields,
especially into social sciences, business and law. Hence, not only women but also men
choose less gender-typical fields of study when the tracking age is postponed. This suggests
that educational reforms concerning the tracking age also have an impact on male-female
differences in occupational credentials, which makes it likely that these reforms have (longterm) consequences for gender differences in future economic and labour market outcomes as
well.
In this article, we focused explicitly on between-school tracking, which is only one way
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in which educational tracking can be organized. Several countries that are categorized as
having no between-school tracking, such as the United States and the United Kingdom,
employ another type of ability sorting, also known as within-school tracking or course-bycourse tracking (Chmielewski 2014; Maaz et al. 2008). Even though within-school tracking is
a less rigid form of educational tracking, as students are not separated for the full curriculum,
students are separated by courses at varying levels of difficulty in some subjects. This type of
ability sorting can also affect gender differences in educational outcomes. For instance, if
students have to make decisions at an early age about the content and level of specific
courses, such as mathematics, this can also have a large impact on horizontal gender
segregation later in the educational career. In this study, we argue that the timing of
educational decisions is important for gender differences in educational outcomes.
Potentially, this is irrespective of whether these decisions concern between-school track
decisions or within-school curriculum decisions. Future research should look at these
different types of tracking systems and investigate whether tracking has comparable effects
when it takes a less institutionalized form.
In conclusion, our article suggests that educational reforms can have long-term
consequences for gender inequality, as our paper shows that reforms concerning tracking
have an impact on both the vertical and horizontal dimensions of gender segregation in
education. We find, in line with previous research, that later tracking enhances women’s
advantage in educational attainment, thereby contributing to the gender revolution in
education. Moreover, we observe that later tracking affects horizontal gender segregation in
education. Among the higher-educated people in particular, we observe that both men and
women become more likely to complete a degree in gender-atypical fields when the tracking
age is postponed. Hence, educational reforms towards later tracking not only contribute to the
gender revolution in education but also reduce gender segregation across fields of study.
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Chapter 4
Gender Inequality in Educational Performance over the
School Career: The Role of Tracking1

Abstract Previous studies have shown an association between the tracking age and gender
inequality in educational performance and attainment, but it remains unclear when and how
tracking affects the gender gap in educational outcomes. We examine how gender gaps
develop over the school career and how this development differs between early- and latetracking countries. Microdata on educational achievement and attainment, gathered from
several cross-national surveys (PIRLS, TIMSS, PISA and ESS), are combined with countrylevel information on the age of first selection. With a differences-in-differences design, we
account for all cross-national variation in the gender gap in education that already exist
before tracking takes place to obtain a more precise estimate of how tracking affects gender
inequality in education. We find that educational tracking, irrespective of the age at which it
occurs, is beneficial for women. However, this positive effect is much larger when
educational systems track late than when they track early, suggesting that compared to
tracking early, tracking later in the educational career affects the gender gap in educational
performance and attainment more favourably for women.

A slightly different version of this chapter has been submitted to an international peer-reviewed journal as
Scheeren, Lotte, and Thijs Bol. “Gender Inequality in Educational Performance over the School Career: The
Role of Tracking.”
1
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4.1 Introduction
The reversal of the gender gap in education has received a great deal of attention in sociology
(DiPrete and Buchmann 2013; Goldin, Katz, and Kuziemko 2008). Although the
underachievement of boys relative to girls is observed in almost all Western countries, the
difference in educational attainment and performance between boys and girls varies greatly
among societies (OECD 2011; Vincent-Lancrin 2008). Recent studies have found that the
gender gap in educational attainment varies across countries that organize their educational
systems differently. Most prominently, the age at which students are selected into different
educational tracks has been argued to influence gender differences in both educational
performance (Bedard and Cho 2010; Van Hek, Buchmann, and Kraaykamp 2019) and
educational attainment (Hadjar and Buchmann 2016; Scheeren, Van de Werfhorst, and Bol
2018).
While these studies all show that there is an association between gender inequality and
the age of first selection in an educational system, it has remained unclear when educational
tracking affects gender differences in educational outcomes. Most studies have relied on
cross-sectional designs, and so from these studies, we do not know when boys and girls start
diverging in their educational performance and how this pattern differs between educational
systems that vary in their age of first selection. We adopt a longitudinal perspective by
investigating the gender gap in educational outcomes in primary, secondary, and postsecondary education. This focus on the full school career means that we can investigate how
gender gaps develop across early- and late-tracking countries.
The results in the existing literature are ambiguous in terms of how tracking affects
gender differences in education. Studies that have examined the effect of educational tracking
on gender gaps in educational outcomes have findings supporting two different hypotheses.
First, scholars have argued that early-tracking systems are beneficial for female students. The
female advantage that girls already have in primary school increases their probability of
selecting into a higher track at an early age, leading to an accumulation of advantage (Hadjar
and Buchmann 2016; Jürges and Schneider 2011). A second stream of studies has argued that
late tracking enlarges the female advantage in educational gender gaps, as tracking occurs at
a critical age (Pekkarinen 2008; Scheeren, Van de Werfhorst, and Bol 2018). Girls mature at
an earlier age than boys, and when choices are made later in secondary education, the—on
average—more mature girls will outperform boys even more.
The two theories have different expectations on the moment in the school career at which
gender gaps arise: the cumulative advantage hypothesis argues that tracking affects the
gender gap early in the educational career, whereas the critical age hypothesis argues that
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tracking affects the gender gap later in the educational career. We will test these two
hypotheses by looking at how educational gaps between females and males develop from
primary education to final educational attainment.
For our main analyses, we use data from four different cross-national surveys—PIRLS,
TIMSS, PISA and ESS—that provide us with internationally comparable data on educational
test performance (mathematics, reading) and educational attainment. These datasets assess
and survey students at different ages and educational stages, which allows us to create
synthetic cohorts. The individual-level data from the surveys are matched with contextuallevel information on the age of first selection, enabling us to examine whether the evolution
of the gender gap differs among countries with different tracking ages.
We analyse these different datasets using a differences-in-differences (DiD) approach. In
the DiD models, we compare gender gaps in the educational performance and educational
attainment of younger students (e.g., primary education) with those of older students (e.g.,
secondary education). Intuitively, we study whether the gender gap changes differently in
late-tracking and in early-tracking systems between two time points: from primary to
secondary school and from secondary school to final attainment (Hanushek and Wössmann
2006; Ruhose and Schwerdt 2016). This means that, in contrast to existing cross-national
studies, our analyses net out the cross-national variation in the gender gap that already existed
before tracking took place and thus obtain a much more precise estimate of the impact of
tracking on gender differences in education.

4.2 Theory
Tracking age and gender inequality
Curricular tracking is the extent to which students are allocated in different educational
trajectories on the basis of prior performance, aspirations and/or teacher evaluations
(Buchmann and Park 2009; Vanfossen, Jones, and Spade 1987). The tracking age, also
known as the age of first selection, is the age at which students are streamed into these
different educational programmes, often labelled the (pre-)vocational and general/academic
tracks. The academic track is generally considered to be the more prestigious track and the
route to further educational progress (Kerckhoff 2001). In this study, we focus on the age at
which between-school tracking starts (Chmielewski 2014; Maaz et al. 2008). In contrast to
within-school tracking, in a system with between-school tracking, students are separated into
educational programmes with a completely different curriculum for multiple years. In such
systems, track placement limits future educational choices, and mobility between tracks is
generally low (Jürges and Schneider 2011). In the Western countries that we study, between-
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school tracking takes place at 10 years in the earliest tracking countries and at age 16 in the
latest-tracking countries.
The tracking age has been linked to inequality in social and ethnic background (Horn
2009; Van de Werfhorst and Mijs 2010), but only recently have studies started to examine the
association between the tracking age and gender inequality in education. On average, girls
outperform boys in education, especially when performance is measured by grades (DiPrete
and Buchmann 2013). Moreover, research shows that girls possess advantages over boys in
social and behavioural skills (Buchmann, DiPrete, and McDaniel 2008; Jacob 2002). Social
and behavioural skills, including, among other things, students’ work effort, disruptiveness
and class participation, are demonstrated to be associated with academic achievement and
attainment and are therefore partially responsible for the gender gap in educational
performance (DiPrete and Jennings 2012; Downey and Vogt Yuan 2005).
Studies indeed suggest a positive impact of maturity on track allocation, especially
because it is very hard to observe educational ability independent of maturity (Allen and
Barnsley 1993). As there is a sex difference in the timing and speed of maturation, with girls
being developmentally more advanced than boys during adolescence (De Bellis et al. 2001;
Giedd et al. 2006), sex might also be an important indicator of track location. This means that
boys are less likely to be sent to the academic track, not just because of their lower
educational performance but also because their disadvantage in social and behavioural skills
limits their ability to signal their true educational potential (Jürges and Schneider 2010;
Pekkarinen 2008). As track assignment has long-term consequences with respect to later
educational achievement, attainment and labour market outcomes (Borghans et al. 2011;
Dustmann 2004; Guyon, Maurin, and McNally 2012; Maurin and McNally 2007), we can
expect that gender differences in placing students into different tracks during secondary
education will result in a gender difference in final educational attainment.
The timing of tracking and the gender gap in education
All existing studies find that no matter the timing the tracking decision, more girls than boys
end up on the higher track because of girls’ generally better cognitive and non-cognitive
school performance. However, scholars raise different expectations as to how this plays out
in early- versus late-tracking systems. Put differently: at what point in the educational career
does tracking enlarge or reduce gender differences in educational achievement and
attainment? In this section, we will review the existing literature. We will first discuss studies
that argue that early tracking decisions are more favourable to girls’ educational outcomes
(cumulative advantage hypothesis). Next, we review studies that argue that late tracking
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decisions exert a more pronounced effect on the gender gap in favour of females (critical age
hypothesis).
Cumulative advantage hypothesis
A first set of studies has focused on the association between early tracking and gender
inequality in early educational outcomes, such as track placement, track enrolment and
educational achievement. These works find that in early-tracking systems, girls are more
likely than boys to obtain a college track recommendation and enrol in the academic track,
even when controlling for academic achievement (Caro et al. 2009; Jürges and Schneider
2011). Maurin and McNally (2007) show that boys’ lower access to the highest track in
Northern Ireland results in increased gender differences in favour of females in educational
achievement at the end of secondary education. This line of research concludes that early
tracking is beneficial for women because small early differences accumulate into larger
advantages later in the educational career.
In elementary school, girls outperform boys in educational performance (DiPrete and
Buchmann 2013) and have clear advantages in social and behavioural skills (DiPrete and
Jennings 2012; Downey and Vogt Yuan 2005). Since boys are less able to signal their
educational capacities than girls, information about the learning potential of boys is argued to
be more uncertain than that of girls. This uncertainty is especially detrimental in earlytracking systems, where students are matched to an educational track at a young age and
ambiguity about what pupils are capable of is already quite high (Van Elk, Van der Steeg,
and Webbink 2011).
These studies argue that the early benefit in the track placement of girls leads to an
accumulation of advantage during secondary education and, subsequently, increases gender
differences in later educational outcomes. Educational decisions made early in the
educational career therefore lead to a female-favourable gender gap in educational outcomes.
Critical age hypothesis
A second line of research has analysed cross-national or temporal variation in the tracking
age to explain later educational outcomes, such as final educational attainment. Using a
Finnish school reform, Pekkarinen (2008) finds that a postponement of tracking age increased
female enrolment in tertiary education. He concludes that late tracking is more beneficial for
girls than for boys. Other studies come to similar conclusions. Using cross-national data on
the boy-girl gap in test scores, studies have found that late tracking is associated with smaller
gender gaps in favour of men in mathematics and science (Bedard and Cho 2010) and larger
gender gaps in favour of women in reading (Van Hek, Buchmann, and Kraaykamp 2019).
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Hadjar and Buchmann (2016) show that the educational attainment of women is relatively
higher in late-tracking than in early-tracking educational systems. Finally, using different
cohorts of school-leavers across different countries and implementing an educational reform
design, Scheeren et al. (2018) find that when European educational systems postponed the
moment of tracking, the gender gap in education increased in favour of women.
This line of research argues that the female-favourable gender gap in educational
performance widens over the educational career (Dekkers, Bosker, and Driessen 2000;
DiPrete and Buchmann 2013; Machin and McNally 2005; Sammons 1995). Non-cognitive
skills are again expected to form an important explanation: women are (temporarily) ahead of
men with respect to several non-cognitive skills, such as attentional control (e.g., sustaining
attention and control of selective attention) and goal-directed behaviour (e.g., planning and
decision-making) during secondary education (Anderson et al. 2001; Keulers et al. 2010).
Such non-cognitive skills are important for academic choices and performance (Best, Miller,
and Naglieri 2011; Knouse, Feldman, and Blevins 2014; OECD 2015a), so when crucial
decisions are made at a later age, the boy-girl gap in non-cognitive skills is larger. This means
that, on average, more mature girls advance more often to the higher tracks in late-tracking
systems than in systems where tracking takes place earlier.
The crucial age mechanism suggests that when pupils make educational choices in latetracking systems, girls have an even larger lead over boys in both academic performance as
well as non-cognitive skills. For this reason, when educational choices are made at an older
age, as in late-tracking systems, girls’ educational outcomes benefit more than boys’.
Summary of expectations
The two discussed lines of research propose different hypotheses. On the one hand, there is a
literature that argues that the female-favourable gender gap in education should be larger in
early-tracking systems: girls’ advantage in educational performance translates into girls’
advantage in track placement early in the educational career. Small advantages early in the
school career should accumulate more when tracking decisions take place earlier, leading to
higher educational performance and attainment for women than men. Following this first
literature, we hypothesize that the female-favourable gender gap in educational performance
and attainment is larger when educational systems track early (hypothesis 1).
A different literature shows that girls outperform boys more in late-tracking educational
systems. In secondary education, more than in primary education, girls outperform boys in
cognitive but especially non-cognitive skills. In late-tracking systems, important decisions are
made at a later age, at a moment when the gender gaps in non-cognitive and cognitive
performance are larger than when pupils are younger. Following this literature, we expect

98

145191 Scheeren BNW.indd 98

12-08-20 13:38

Educational Tracking and Gender Inequality in Educational Performance

that the female-favourable gender gap in educational performance and attainment is larger
when educational systems track late (hypothesis 2).
One caveat is in place here. While we argue that the female-favourable gender gap
should increase after early or late tracking, whether we talk about an increase in the femalefavourable gender gap or a decrease in the male-favourable gender gap depends on the
educational outcome. Earlier studies indeed find that boys outperform girls in mathematics
but that this gap tends to be smaller in late-tracking countries (Bedard and Cho, 2010).
Similarly, studies have found that girls outperform boys in reading but tend to do so more in
late-tracking systems (Van Hek, Buchmann, and Kraaykamp 2019). For reasons of
simplicity, we formulate our hypotheses only one way: tracking increases the performance of
females, which sometimes means a widening gap in favour of women (reading performance,
final attainment) and sometimes a decreasing gap in favour of men (mathematics
performance).
Both theoretical arguments are based on insights from research that shows that gender
differences in cognitive and non-cognitive skills are not constant over the school career.
Therefore, the timing of educational tracking decisions becomes essential, but so far, it
remains unclear whether these gender differences are specifically consequential when
important educational choices have to be made earlier or later in the educational career.
Please note that these two hypotheses do not have to be contradictory and are potentially at
least partially complementary: both early and late tracking might be beneficial for women if
both theoretical mechanisms (cumulative advantage and critical age dynamics) matter. To
investigate our hypotheses, in the next sections, we examine whether but especially when the
tracking age affects gender gaps in attainment and achievement.

4.3 Data and methods
Analytical strategy
To test our hypotheses, we follow Hanushek and Wössmann (2006) and Ruhose and
Schwerdt (2016) and employ differences-in-differences (DiD) models using survey data of
students at different moments in their educational career across several countries. For a given
cohort, we compare the gender gaps in educational outcomes of younger students (e.g.,
primary education) with those of older students (e.g., secondary education) in countries that
vary in their age of tracking. By default, in this design, the initial gender gap (i.e., before any
tracking takes place) is netted out, and so the effect of tracking is examined by the change in
the gender gap between two observation points (t0 and t1). By comparing the change in the
gender gap between countries that implemented tracking between t0 and t1 and countries that
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did not, we can model how tracking affects the educational attainment and performance of
boys and girls. The advantage of this design is that by controlling for the gender gap that
already existed at t0, we can disregard all cross-national variation in time-invariant
unobserved characteristics, such as a country’s history or gender ideology (to the extent that
these affect all age groups equally). In our study, we employ two DiD analyses for two
transitions: (1) primary → secondary and (2) secondary → final attainment.
In the first DiD analysis, we model the difference between primary and secondary
school. This DiD analysis compares gender gaps in test scores in grade 4 with gender gaps in
test scores in grade 8 or at age 15. No country tracks before grade 4, so for all countries, we
have information on gender differences in educational achievement before any tracking took
place. Gender gaps in fourth grade are then compared to gender gaps in secondary school.
For the early-tracking countries (see below), tracking takes place between these two
observation points, whereas this is not the case for late-tracking countries. Intuitively, this
first DiD analysis models whether changes in the gender gap in achievement between
primary and secondary education differ between early- and late-tracking systems. The general
equation for this model is:
Y𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖= 𝛽𝛽𝛽𝛽0 + 𝛽𝛽𝛽𝛽1 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽2 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽3 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽4 𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ∗
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽5 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽6 𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽7 𝑋𝑋𝑋𝑋𝑖𝑖𝑖𝑖 + ∑𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 𝛽𝛽𝛽𝛽𝑥𝑥𝑥𝑥 𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝑒𝑒𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

(1)

In equation 1, Y is the standardized test score of individual i in country j in educational
stage k. β1 to β6 estimates all main effects and two- and three-way interactions of the three
key variables: FEM (0=male, 1=female), TR (0=late tracking, 1=early tracking) and SEC
(0=primary school, 1=secondary school). Since we add country-survey combination fixed
effects (Cj), we cannot estimate the main effect of tracking. Our main interest is in the threeway interaction, captured by β1, which provides the DiD effect of early tracking on the
change in the gender test score gap between primary and secondary school. The interaction
between female and early tracking, captured by β2, estimates the effect of being a female on
test scores in primary school (before tracking has taken place) in an early-tracking country.
This interaction captures any confounding impact of educational stage-invariant
characteristics on the gender test score gap. β7 estimates the effects of the individual-level
control variables. βx is a survey-match times country fixed effect, which estimates the fixed
effect for country-matches by adding dummies for every country-match C. These fixed
effects ensure we only examine changes between primary and secondary school within a
country-match.
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In the second DiD analysis, we examine the effects of late tracking using data on
secondary school achievement and on educational attainment in early adulthood. This DiD
model compares gender gaps in achievement at age 15 with gender gaps in educational
attainment in early adulthood. For the late-tracking countries, tracking takes place between
these two observation points, whereas tracking has already taken place in the early-tracking
countries. The equation for this model is the same as equation 1. The only difference is that
the variable SEC is replaced by the variable ADULT (1=early adulthood; 0=secondary
school). A simple representation of the two differences-in-differences models is presented in
Figure 4.1.
Figure 4.1. Representation of the two differences-in-differences models
DiD model 1

DiD model 2

Primary school

Secondary school

Early adulthood

Cognitive
achievement

Cognitive
achievement

Educational
attainment

The parallel trend assumption states that the evolution of the gender gap in educational
achievement between t0 and t1 would be the same in early- and late-tracking countries if
early-tracking countries tracked late. Any unobserved (time-invariant) differences between
students in early- and late-tracking countries are captured by the gender gap at t0 (which is
controlled for), and we assume that this does not differentially affect the change in the gender
gap between t0 and t1. When this assumption holds, the difference in the evolution of the
gender gap in educational achievement between early- and late-tracking countries is due to
early tracking. This assumption would be violated if, for instance, early-tracking countries
tended to implement other policies between t0 and t1 that affect the gender gap and that latetracking countries do not implement. Alternatively, this assumption would be violated if the
gender gap at t0 were already affected by anticipation of early tracking. While anticipation is
likely, it is less likely that anticipation effects vary between men and women. Of course, it is
not possible to completely rule out that this assumption is violated in our design, but we
believe that it is clear that estimating the effect of tracking the DiD model is a step forward
from the cross-sectional models that have been used in the majority of the literature so far.
Data
Hanushek and Wössmann (2006) implement the DiD design using cross-national surveys that
assess students at different ages and educational stages. The individual-level data for this
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study are derived from all waves of the Progress in International Reading Literacy Study
(PIRLS), the Trends in International Mathematics and Science Study (TIMSS), the
Programme for International Student Assessment (PISA) and the European Social Survey
(ESS). These are all large-scale cross-national surveys containing internationally comparative
data about students’ cognitive skills in reading and mathematics (PIRLS, TIMSS, PISA) and
educational attainment (ESS). For additional analyses, we also use the Program for the
International Assessment of Adult Competencies (PIAAC) to look at adult competencies.
The studies survey students at different ages and educational stages and focus on
different subjects. PIRLS, developed by the International Association for the Evaluation of
Educational Achievement (IEA), measures students’ reading achievement in primary school,
mostly in fourth grade. Also conducted by the IEA is the TIMSS, which measures student
achievement in mathematics in the fourth and eighth grades. 2 PISA, developed by the
Organization for Economic Coordination and Development (OECD), measures cognitive
skills in mathematics and reading of 15-year-old students. 3 The ESS provides us with
information on respondents’ educational attainment.
To ensure that we have the same composition of countries across all our models, we only
focus on the countries that are available in all the datasets. This means that we only include
countries for which we have information on primary education, secondary education and final
educational attainment, leaving us with 26, mostly European, countries. 4 Table 4.1 lists the
countries included in our sample, as well as their tracking age. All parts of Europe are
included in the sample, although there are geographical clusters of countries, such as the
Scandinavian countries, that all belong to the early- or late-tracking group. For this reason,
we perform sensitivity checks with respect to our sample restriction and verify whether our
results are robust to the exclusion of geographical clusters of countries. This is the case. The
results of this sensitivity check can be found in Appendix E.

2
In this study, we focus on students tested in grade 4 (PIRLS and TIMSS grade 4) and grade 8 (TIMSS grade
8), while students tested in different grades are excluded from the sample. Only the few countries that always
test one grade later (in grade 5 and grade 9), as their age of entry into primary school is earlier, are not excluded
from the sample (United Kingdom and New Zealand). Moreover, students appearing as strong outliers in their
birth year are excluded from the sample, as they might form a specific group that includes students who skipped
or repeated grades several times. These decisions do not alter our results.
3
Fifteen-year-old students in grades below 8 or above 11 are removed from the sample, as they might form a
specific group that includes students that skipped or repeated grades several times. Moreover, these grades are
problematic with our DiD design, as students may not yet have been tracked in early-tracking countries or may
have already been tracked in late-tracking countries. These decisions do not alter our results. Both TIMSS and
PISA also measure cognitive skills in science; however, in this study, we only focus on reading and
mathematics.
4
Especially for our first DiD model, we can include many more countries from all over the world. Including
these different countries does not substantially change our results.
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Table 4.1. Country selection and their tracking age
Early tracking

Late tracking

Country

Tracking age

Country

Tracking age

Austria

10

Denmark

16

Belgium

12

Finland

16

Bulgaria

14

France

15

Czech Republic

11

Greece

15

Germany

10

Iceland

16

Hungary

10

Ireland

15

Ireland

12

Israel

15

Italy

14

Latvia

15

Netherlands

12

Norway

16

Romania

14

Poland

16

Slovak Republic

11

Portugal

15

Turkey

11

Russian Federation

15

Spain

16

Sweden

16

Great Britain

16

Note: Ireland changed their tracking age in 2000 from 12 to 15. Therefore, Ireland can be part of early- and latetracking countries, depending on the year of the survey. Early tracking indicates that a country tracks before the
age of 15.

Our DiD strategy is similar to the approach used by Ruhose and Schwerdt (2016). For
the first DiD, we match each cohort of primary school students (PIRLS for reading and
TIMSS grade 4 for mathematics) to one cohort of secondary school students (PISA for
reading and PISA and TIMSS grade 8 for mathematics). We do this separately for all
countries. Surveys are combined on the basis of calendar year, i.e., to include students who
are tested at approximately the same time (PIRLS 2006 with PISA 2006), or birth cohort, i.e.,
to include students who are from approximately the same birth cohort (PIRLS 2001 with
PISA 2006). 5 Table 4.2 shows how we match the different survey waves. In total, there are
26 survey matches: 8 matches for reading achievement and 18 matches for mathematics
achievement. These survey matches are (separately for mathematics and reading) appended
into one dataset. In this dataset, we compare the transition from primary to secondary
education for the 26 countries. Weights are created to ensure that each participating country
carries a weight of 1 within each educational stage. The (unweighted) sample size in our
5

We check the sensitivity of our results by focusing only on surveys that are combined on the basis of calendar
year or birth cohort, as this choice may be problematic if cohort or time effects differentially influence the
relative performance of girls in early- and late-tracking countries (Ruhose and Schwerdt 2016). Our results do
not change substantially.
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analysis of reading achievement, nested in 8 different survey matches, is N=1,614,773. The
sample size in our analysis of mathematics achievement, nested in 18 survey matches, is N=
1,876,764. 6
Table 4.2. Matching of survey waves
Primary school test

Secondary school test

Test

Year

Age / Grade

Test

Year

Age / Grade

Subject

1.

PIRLS

2001

4th grade

PISA

2000

15-year-olds

Reading

2.

PIRLS

2001

4 grade

PISA

2003

15-year-olds

Reading

3.

PIRLS

2001

4th grade

PISA

2006

15-year-olds

Reading

4.

PIRLS

2006

4 grade

PISA

2006

15-year-olds

Reading

5.

PIRLS

2006

4th grade

PISA

2009

15-year-olds

Reading

6.

PIRLS

2006

4th grade

PISA

2012

15-year-olds

Reading

7.

PIRLS

2011

4 grade

PISA

2012

15-year-olds

Reading

8.

PIRLS

2011

4th grade

PISA

2015

15-year-olds

Reading

9.

TIMSS

1995

4 grade

PISA

2000

15-year-olds

Math

10.

TIMSS

2003

4th grade

PISA

2003

15-year-olds

Math

11.

TIMSS

2003

4 grade

PISA

2006

15-year-olds

Math

12.

TIMSS

2003

4th grade

PISA

2009

15-year-olds

Math

13.

TIMSS

2007

4th grade

PISA

2009

15-year-olds

Math

14.

TIMSS

2007

4 grade

PISA

2012

15-year-olds

Math

15.

TIMSS

2011

4th grade

PISA

2012

15-year-olds

Math

16.

TIMSS

2011

4 grade

PISA

2015

15-year-olds

Math

17.

TIMSS

2015

4th grade

PISA

2015

15-year-olds

Math

18.

TIMSS

1995

4 grade

TIMSS

1995

8 grade

Math

19.

TIMSS

1995

4th grade

TIMSS

1999

8th grade

Math

20.

TIMSS

2003

4th grade

TIMSS

2003

8th grade

Math

21.

TIMSS

2003

4 grade

TIMSS

2007

8 grade

Math

22.

TIMSS

2007

4th grade

TIMSS

2007

8th grade

Math

23.

TIMSS

2007

4 grade

TIMSS

2011

8 grade

Math

24.

TIMSS

2011

4th grade

TIMSS

2011

8th grade

Math

25.

TIMSS

2011

4 grade

TIMSS

2015

8 grade

Math

26.

TIMSS

2015

4th grade

TIMSS

2015

8th grade

Math

th

th

th

th

th

th

th

th

th

th

th

th

th

th

th

6
To increase the likelihood that these respondents have experience in the educational system of their country of
residence, these samples are restricted to the native-born population. Only PIRLS and TIMSS 2011 grade 4 do
not provide information on whether the child is born in the testing country. As tracking does not take place in
any country prior to the administration of these surveys, and as these children are already in the educational
system, this is not a problem.

104

145191 Scheeren BNW.indd 104

12-08-20 13:38

Educational Tracking and Gender Inequality in Educational Performance

In our second DiD model, we analyse the change between the gender gap in reading and
math scores in secondary education and the gender gap in final educational attainment. Here,
the PISA 2000 cohort (children born in 1983-1987) is matched to the same birth cohort
within the ESS. 7 We used all 8 rounds of the ESS, which is collected bi-annually between
2002 and 2016, but only included individuals in our sample who were born between 19831987 and who were at least 21 years of age. Hence, in this survey match, we connect the
same cohort at two different points in their educational career. The data for this model are
based on one data match, as only the birth cohort that participated in the PISA 2000 is old
enough in the latest ESS waves to provide us with some reliable information about their
educational attainment in early adulthood. The sample for the second DiD contains 26
countries and N=129,867 respondents in the analysis comparing reading achievement with
educational attainment and N=83,070 respondents in the analysis comparing mathematics
achievement with educational attainment. It is important to stress that while we match
individuals from the same cohorts, these are not the same individuals.
Dependent Variables
For our first DiD model, our dependent variables are cognitive achievement in reading and
mathematics, based on test scores. Both measures are standardized within each survey and
country to have a national mean of 0 and a standard deviation of 1. 8
For our second DiD model, our dependent variables are cognitive achievement in reading
and mathematics (see above) and educational attainment. Educational attainment is based on
a 5-point measure of the level of education (1 = ISCED 0-1; 2 = ISCED 2; 3 = ISCED 3; 4 =
ISCED 4; 5 = ISCED 5-6). 9 Again, the measures are standardized within each survey and
country to have a national mean of 0 and a standard deviation of 1.
Table 4.3 displays the summary statistics of reading test scores, math test scores and
educational attainment by gender and tracking system separately for students in different
stages of the educational career.
Independent variables
Female is coded 1 for girls and 0 for boys. Secondary school measures whether the
respondent is in primary or secondary education (1=secondary; 0=primary). In our second
7
To increase our number of countries, countries that are not available in PISA 2000 but are available in PISA
2003 are also matched to the ESS. As PISA 2003 respondents were born in 1987, they are part of the 1983-1987
cohort of the ESS. Because of this choice, we can add Slovak Republic and Turkey to our sample.
8
Alternative, we also standardize test scores within each survey but over all countries (before country selection)
to have an international mean of 0 and a standard deviation of 1. The results do not change substantially.
9
The results are comparable when we operationalize educational attainment as years of education instead of
level of education.
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model, testing the effects of late tracking, this measure is named Early adulthood (1=early
adulthood; 0=secondary school). Early tracking is a country-level variable that measures
whether a country has an early-tracking system (1=early-tracking country; 0=late-tracking
country). We obtain information on the tracking age of a country from the OECD, which is
cross-checked with the age of first selection used by Ruhose and Schwerdt (2016). In line
with previous research, a country’s age of first selection is considered early when students are
tracked before the age of 15 (Hanushek and Wössmann 2006; Ruhose and Schwerdt 2016).
Finally, we include students’ age as an individual-level control. 10
Table 4.3. Descriptive statistics: reading test scores, math test scores and educational attainment by
gender and tracking system, over the educational career
Educational stage

Educational
outcome

Tracking
system

Boys
Mean

Girls
Obs

Mean

Difference
(t-test)
Obs

Primary school

Reading

Early

-.080

62,812

.082

61,655

.163 ***

Primary school

Reading

Late

-.111

67,461

.113

66,389

.224 ***

Primary school

Math

Early

.045

73,588

-.046

72,254

-.091 ***

Primary school

Math

Late

.032

81,406

-.032

80,625

-.063 ***

Secondary school

Reading

Early

-.183

176,047

.190

172,459

.373 ***

Secondary school

Reading

Late

-.195

192,073

.191

196,217

.387 ***

Secondary school

Math

Early

.052

186,252

-.053

183,281

-.105 ***

Secondary school

Math

Late

.046

174,449

-.045

176,643

-.091 ***

Early adulthood

Attainment

Early

-.035

3,040

.032

3,321

.068 **

Early adulthood

Attainment

Late

-.121

3,888

.120

3,928

.240 ***

Note: These descriptive statistics are constructed by using all waves of the PIRLS and TIMSS grade 4 (primary
school), TIMSS grade 8 and PISA (secondary school) and the ESS (early adulthood), focusing only on the 26
countries that are incorporated in the analysis. Weights ensure that each country carries a weight of 1. Early
tracking indicates that a country tracks before the age of 15.
Two-tailed t-test: * p<.05. ** p < .01. *** p < .001.

10
We also perform the analyses controlling for parental background. However, as TIMSS grade 4 1995, 2003
and 2007 do not provide information on parents’ educational level, including this control would decrease our
sample substantially. We also operationalize parental background as number of books in the home. However, as
gender should not be related to parental background and we do not want to over-control for students with high
reading performance buying more books (instead of the other way around), we choose to leave this control out.
However, irrespective of the operationalization, the results presented in the paper remain the same.
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4.4 Results
Descriptive results
Figure 4.2 shows the female advantage in achievement and attainment over the educational
career separately for early- and late-tracking countries. In both early- (dark grey) and latetracking systems (light grey), we observe a female advantage in reading, which increases
rapidly between primary and secondary school (left panel). We also find that boys’ (much
smaller) advantage in math achievement remains relatively stable between primary and
secondary education (middle panel). This suggests, in line with previous research, that girls’
advantage in educational achievement increases between primary and secondary school
through an increase in the reading gap and a stable mathematics gap. The right panel shows
that in countries with both early- and late-tracking systems, women outperform men in
educational attainment but more so in late-tracking countries.
Figure 4.2. Average female advantage in achievement and attainment over the educational life course
separately for early- and late-tracking countries

female advantage in std

Reading achievement

Math achievement

Educational attainment

.4

.4

.4

.3

.3

.3

.2

.2

.2

.1

.1

.1

0

0

0

-.1

Age 10

Age 15

-.1

Age 10

Early tracking <15

Age 14/15

-.1

Age 20/30

Late tracking =>15

Note: These gender achievement and attainment gaps correspond with the difference scores presented in the last
column of Table 4.3. Age 10 and 14 are averages, as these students were tested in grade 4 and 8 irrespective of
age.
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A striking difference between early- and late-tracking educational systems is that girls’
advantage over boys is always larger in late-tracking systems—independent of
age/educational stage, survey and educational outcome. For reading and educational
attainment, we find a larger female advantage in late-tracking countries. For mathematics, we
find a smaller female disadvantage. In fact, Figure 4.2 shows that girls’ advantage over boys
is already larger in late-tracking systems in grade 4, before tracking takes place in any
country. This implies that what in cross-sectional studies might have been attributed to a
tracking effect is instead something else that late-tracking countries share—for example, a
gender-egalitarian culture (Guiso et al. 2008). That the gap already exists before tracking
takes place highlights the importance of looking at the change in the gender gap before and
after tracking, instead of just at the gaps themselves.
Figure 4.3. Average female advantage in standard deviations in late-tracking systems relative to
early-tracking systems over the educational life course

female advantage in std in late vs. early tracking systems

.2

.15

.1

.05

Reading
Mathematics
Attainment

0
Achievement age 10

Achievement age 14/15

Attainment age 20/30

Note: Achievement at age 10 and 14/15 is the female advantage in mathematics and reading in late-tracking
countries minus the female advantage in reading and mathematics in early-tracking countries. Attainment at age
20/30 is the female advantage in educational attainment in late-tracking countries minus the female advantage in
educational attainment in early-tracking countries. Age 10 and 14 are averages, as these students were tested in
grade 4 and 8 irrespective of age.
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Figure 4.3 displays how the gender gap over the educational life course changes in latetracking systems relative to early-tracking systems. The y-axis depicts the difference in the
gender gap between late versus early-tracking countries (late tracking minus early tracking).
This descriptively shows what we will later model in the DiD: does the gender gap evolve
differently in late- versus early-tracking educational systems?
Figure 4.3 indicates that the difference between the two systems in female advantage
becomes smaller between primary and secondary school but then enlarges considerably
between secondary school and early adulthood. We observe a much larger female advantage
in educational attainment in late-tracking systems compared to early-tracking systems.
Similar to Figure 4.2, this graph also shows that the female advantage is always larger in latetracking systems than in early-tracking systems—even before any tracking takes place.
However, there is clear variation across the educational career.
Results of differences-in-differences models
In the first DiD model, we examine whether early tracking has an effect on changes in the
gender gap in reading and mathematics achievement between primary and secondary
education. The results are presented in Table 4.4. Both models include country-survey fixed
effects, a control for students’ age, and the main effects of as well as two- and three-way
interactions between tracking, educational stage and gender. The interaction between gender
and tracking captures differences in gender gaps in achievement between early- and latetracking countries that already exist in primary school. Our key parameter of interest is the
three-way interaction, which examines whether gender gaps evolve differently between
primary and secondary school in early- and late-tracking systems.
The three-way interaction is positive and significantly different from zero in the DiD
model of reading achievement, but the effect (0.051) is small. Our models predict that early
tracking increases gender test score gaps in reading to the advantage of females by 5 percent
of a standard deviation. Figure 4.4 (left) shows the marginal effect of being female on
standardized test scores in reading in primary and secondary school separately for early (red
line) and late (black line) tracking systems. The figure demonstrates that the female
advantage at both educational stages is greater in late-tracking systems but that the increase in
female advantage between primary and secondary school is larger in early-tracking systems.
In other words, the difference between primary and secondary school is larger in early- than
in late-tracking systems. However, the figure shows that the slopes for early- and latetracking systems are relatively similar, reflecting the small effect size.
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Table 4.4. Difference-in-difference estimation of reading and mathematics achievement
Reading achievement
B

Mathematics achievement

SE

B

SE

.051 ***

.006

.004

.006

-.060 ***

.004

-.020 ***

.004

.168 ***

.004

-.021 ***

.004

-.020 ***

.004

.224 ***

.003

-.070 ***

.003

-.034 ***

.009

.164 ***

.007

Age

-.010 ***

.002

-.030 ***

.001

Constant

-.003

.015

.338 ***

.012

Early tracking*Secondary*Female
Early tracking*Female
Secondary*Female
Secondary*Early tracking
Female
Secondary

.001

.004

Control variables

Survey match * country fixed effect
Number of observations
Number of countries
Number of country*match

Yes

Yes

1,614,773

1,876,764

26

26

153

189

Note: Weights ensure that each country carries a weight of 1 within each educational stage.
Two-tailed test: * p<.05. ** p < .01. *** p < .001

Figure 4.4. Marginal effect graph of female on reading achievement (left) and mathematics
achievement (right) by tracking system and educational stage with 95% CIs
Math achievement

Marginal effect of female on educational achievement

Reading achievement

.4

.4

.3

.3

.2

.2

.1

.1

0

0

-.1

-.1

Primary school

Secondary school

Primary school

Secondary school

Late tracking =>15
Early tracking <15
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The three-way interaction is not significant in the DiD where mathematics achievement
is the dependent variable, which suggests that early tracking does not affect gender test score
gaps in mathematics. Figure 4.4 (right panel) shows that the female disadvantage is always
smaller in late- than in early-tracking systems but that the increase in female disadvantage
between primary and secondary school is similar in late- and early-tracking systems. In
general, the gap changes very little between primary and secondary education in both
educational systems.
These results are partly in line with hypothesis 1, which suggested that early tracking is
more beneficial for female students. Even though we find that early tracking benefits
women’s reading test scores more than boys’, we do not observe such an effect for
mathematics achievement. Moreover, the effect size of tracking on reading is very small.
In the second DiD model, we examine whether tracking affects how the gender gap in
reading and mathematics achievement in secondary school is translated into a gender gap in
educational attainment in early adulthood. The results are presented in Table 4.5.
Table 4.5. Difference-in-difference estimation of reading and mathematics achievement and
educational attainment
Reading achievement –
Educational attainment
B
Se

Mathematics achievement Educational attainment
B
se

Early tracking*Adult*Female

-.163 ***

.022

-.153 ***

.028

Early tracking*Female

-.013

.015

-.022

.022

Adult*Female

-.109 ***

.015

Adult*Early tracking

.095 ***

Female

.354 ***

Adult

.345 ***

.020

.016

.101 ***

.020

.010

-.100 ***

.016

-.571 ***

.016

-.811 ***

.020

.059 ***

.001

.060 ***

.001

-1.070 ***

.019

-.854 ***

.022

Control variables
Age
Constant
Country fixed effect
Number of observations
Number of countries

Yes

Yes

129,867

83,070

26

26

Note: Weights ensure that each country carries a weight of 1 within each educational stage.
Two-tailed test: * p<.05. ** p < .01. *** p < .001

For both reading and mathematics, the three-way interaction is negative and significant.
In early-tracking systems, the comparatively higher reading scores that women have in
secondary education lead to a smaller advantage in final educational attainment. In early-
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tracking systems, the change in the gender gap is approximately 16 percent (-.163) of a
standard deviation smaller than in late-tracking systems. Similar point estimates are found for
mathematics, where we find that the change in the gender gap is approximately 15 percent (.153) of a standard deviation smaller in early- than in late-tracking systems. In other words,
late tracking increases the gender gap in educational attainment: comparatively smaller
gender gaps in reading and mathematics are translated into a comparatively larger gender gap
in final attainment.
Figure 4.5. Marginal effect graph of female on educational achievement and attainment by tracking
system and educational stage with 95% CIs

Marginal effect of female on educational outcomes

Reading test score on educational attainment

Math test score on educational attainment

.4

.4

.2

.2

0

0

-.2
Secondary school

-.2
Young adult

Secondary school

Young adult

Late tracking =>15
Early tracking <15

Figure 4.5 displays the marginal effects of being female on standardized test scores in
reading (left) and mathematics (right) in secondary school and standardized educational
attainment in early adulthood separately for early- and late-tracking systems. Whereas the
female advantage in reading is not significantly different in secondary school between earlyand late-tracking systems, the systems become less comparable in early adulthood. Here, we
find that the gender gap in attainment is approximately three times as large in late-tracking
systems as in early-tracking systems. Similarly, we find that the gaps in mathematics
achievement are much more comparable than the gaps in final educational attainment. These
results show that comparable gender gaps in reading and mathematics achievement grow into
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much larger gender gaps in educational attainment in late-tracking systems than in earlytracking systems. Our findings thus indicate that women outperform men more in late- than
in early-tracking systems, which is in line with hypothesis 2. We find evidence that in latetracking countries, the gender gaps in educational achievement in math and reading are
translated into larger female-favourable gender gaps in educational attainment than those in
countries that do not track late.
Of course, one can argue that the dependent variable in the second set of models is
substantively very different: here, we are looking at final attainment and not test scores in
reading and mathematics. For this reason, we also investigate using a different dependent
variable for early adulthood: adults’ reading and mathematics competencies, as measured in
the PIAAC survey (OECD 2013b). The results of these DiD models can be found in
Appendix F. We find the same pattern: the gender gap in reading and mathematics increases
more in late- than in early-tracking countries. However, the effects are smaller:
approximately 5 percent of a standard deviation in reading and 3 percent of a standard
deviation in mathematics. What these additional findings make clear is that there are other
factors that are not captured by reading or mathematics competencies that result in a higher
educational attainment of females. Part of the larger gender gap in attainment in late-tracking
countries is driven by a comparatively larger gap in reading and mathematics, but a
substantial part remains unaccounted for. These results thus indicate the importance of
examining the gender gap in non-cognitive abilities when trying to understand why women
outperform men to different degrees across different educational systems.

4.5 Conclusion and discussion
While recent literature has shown an association between gender inequality and the tracking
age, it has remained unclear when educational tracking affects gender differences in
educational outcomes. In this study, we examined to what extent educational gender gaps
evolve differently over the educational career in early- and late-tracking systems and at what
point in the school career tracking is consequential for gender inequality. Using a differencesin-differences approach, we examined the effect of the tracking age on gender differences in
educational achievement and attainment while controlling for the gender gap that already
exists before tracking takes place. Our results contribute to the existing literature in different
ways.
First, we find that the gender gap over the educational career has many similarities in
early- and late-tracking systems. In both systems, there is a female advantage in reading
achievement, which increases between primary school and secondary school. The male
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advantage in mathematics achievement is much smaller and remains more stable between
primary and secondary school. Finally, in both systems, there is a female advantage in
educational attainment.
While there are similarities, we also find important differences between the two tracking
regimes. Girls’ advantage over boys in educational achievement and attainment is always
larger in late-tracking countries than in early-tracking countries. This is already the case in
primary school, before tracking takes place in any country, suggesting that cross-sectional
studies potentially overestimate the effect of tracking on gender inequality. Of course, this
raises the question of why girls perform much better than boys in late-tracking countries even
before tracking occurs. What do these late-tracking systems have in common, in addition to
the late tracking age, that benefit girls’ educational outcomes?
Third, in this study, we show that after a tracking decision—irrespective of age—girls
benefit more than boys. The literature suggests that during their teenage years, girls are ahead
of boys with respect to cognitive and non-cognitive skills. Educational choices made in this
period therefore turn out to be more beneficial for girls. The existing literature provided us
with two hypotheses that suggest two different points in the educational career at which
tracking should be especially consequential.
The cumulative advantage hypothesis states that in early-tracking systems, initial gender
differences in cognitive and non-cognitive skills are translated into gender differences in
track placement at a young age, leading to a potential accumulation of advantage for women.
In this study, we find that early tracking does, to some extent, benefit women’s reading
achievement. We do not find such an effect when it concerns the relationship between early
tracking and the gender gap in mathematics achievement. However, as reading proficiency is
a fundamental skill for achieving educational success in other areas as well (Cheung and
Anderson 2003; OECD 2015b), this gap is likely to have important consequences. Hence, our
results provide some evidence in line with the first mechanism, but the effect size is small.
The critical age hypothesis states that the female advantage in educational performance
and non-cognitive skills is larger later in the educational career. As a consequence,
educational track choices made at a later age lead to larger female-favourable gender gaps
than educational choices made earlier in the educational career. Our results indeed show that
the gender achievement gap is translated into a larger gender attainment gap when tracking
choices are made relatively late. The effect sizes here are substantial, indicating that late
tracking benefits women’s educational attainment more than men’s, thereby enlarging the
gender gap in educational attainment.
Our study thus finds support for both hypotheses. Depending on the moment in the
educational career and depending on the educational outcomes that are studied, both are to a
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certain extent correct. This suggests that different mechanisms result in an increased female
advantage in early- and late-tracking systems, which indicates that the mechanism at play
depends on the institutional setting. Our results thereby explain the “contradictory” results of
previous research. If tracking choices are made at a point in the educational career when girls
outperform boys more, gender has a larger influence on the tracking place than at a point in
the career when boys and girls are performing more equally. As the gender gap in
achievement appears to be more in favour of women at age 15 than at age 10, the gender gap
in achievement is more enlarged when educational systems track late than when they track
early.
We acknowledge that the comparison between educational achievement and educational
attainment is less straightforward. As non-cognitive skills might be more important for
educational attainment than for educational achievement, we also expect the female
advantage in non-cognitive skills to translate into larger female advantages in educational
attainment than in cognitive achievement. Our supplementary results looking at adult
competencies give strong indications for this explanation. Nevertheless, especially early in
the educational career, cognitive achievement is important for future educational possibilities,
such as track placement, whereas later in the educational career, educational attainment
becomes the most important outcome. Contemporary labour markets are quite heavily
credentialized, and a young adult’s labour market opportunities are more strongly determined
by the obtained degree than his or her reading or mathematics skills. We therefore believe it
to be important to observe that highly comparable gender gaps in educational achievement at
age 15 translate into a much larger advantage for women in educational attainment when
educational systems track late than when they track early.
Our study also highlights the importance of changing our methodological approach. We
find that the gender gap in reading and mathematics is already much larger in late-tracking
than in early-tracking countries before any tracking takes place. Apparently, late-tracking
countries differ in other aspects from early-tracking countries than just their tracking regime.
Most existing studies have used a cross-sectional design and potentially attribute a substantial
portion of the cross-national variation in the gender gap to tracking, whereas in fact the
explanation may be found in other structural factors (i.e., gender ideology, welfare state,
labour market).
In this study, we have looked at how educational inequalities in achievement translate
into inequalities in later educational outcomes. Of course, we are well aware that women’s
higher educational achievement and attainment do not always translate into better labour
market outcomes (Quadlin 2018). The structure of the labour market and access to the labour
market play a crucial role. The beneficial effect of tracking late on women’s educational
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attainment does not necessarily mean that these benefits translate into better labour market
positions. In fact, there are studies that indicate that in late-tracking countries, traditionally
female-labelled educational fields, such as nursing and teaching, are represented at higher
educational levels (e.g., tertiary instead of secondary level) than in early-tracking countries
(Bradley and Charles 2004; Breen et al. 2010). Women in late-tracking systems might
complete higher levels of education, but a high level of horizontal segregation makes women
end up in similar occupations. 11 To obtain a more comprehensive understanding of how
tracking affects gender (in)equality in society, future research should examine whether the
tracking age also affects gender differences in fields of study and other educational and
labour market outcomes.
In this paper, we mostly argued, in line with previous research, that tracking late benefits
women. However, it is also possible that early tracking impedes women’s educational
attainment. Early selection on educational performance limits the opportunity of students in
the lower tracks to benefit from, interact with and become stimulated by high-performing
students (Hanushek and Wössmann 2006; Montt 2011). Van Hek et al. (2019) discuss that
this might be specifically problematic for studious girls. Our results show that early tracking
is, to some extent, also beneficial for women’s educational performance, which goes against
this claim. However, these are only short-term effects on educational performance.
Potentially, early tracking specifically impedes women’s educational aspirations and
attainment. To understand the specific underlying mechanisms, future research should
examine tracking effects through the use of longitudinal data, focusing on several educational
outcomes.
In this study, we only focused on the impact of educational tracking on gender
differences in educational outcomes. Educational tracking is, of course, only one dimension
of an educational system. Many other educational system features, as well as combinations of
characteristics, are important in explaining gender differences in education. Tracking might,
for instance, have a smaller effect on gender inequality when it is accompanied by high levels
of standardization (Bol et al. 2014). Schools might be more likely to place students in tracks
on the basis of objective indicators when central exit exams are in place, decreasing the
impact of non-cognitive skills on track placement. Future research should examine whether
combinations of educational institutional structures could reduce gender differences in
educational outcomes.
In conclusion, our article shows that educational tracking affects the gender gap in
educational achievement and attainment and is beneficial for women—irrespective of the age
11
There is some evidence indicating that late tracking also decreases horizontal gender segregation (Charles et
al. 2001) as well as the gender wage gap (Pekkarinen 2008).
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at which tracking occurs. After tracking, the gender gaps in achievement and attainment
increase in favour of women. However, this tracking effect is much larger when educational
systems track late than when they track early, indicating that tracking later in the educational
career is more consequential for gender inequality in educational achievement and attainment
than tracking earlier in the career.
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Chapter 5
The Differential Impact of Educational Tracking on
SES Gaps in Reading Achievement for Boys and Girls1

Abstract Prior research has shown that later tracking is related to smaller inequalities by social
origin. In this study, we focus on the intersection between SES and gender and examine
whether later tracking diminishes social inequality in reading performance among boys and
girls. We hypothesize that staying longer in untracked classes reduces SES-based inequality
for girls but not for boys. Microdata on reading competence during primary and secondary
school, gathered from PIRLS and PISA, are combined with contextual-level data on the
tracking age. We employ differences-in-differences (DiD) models to test whether the impact
of tracking on SES gaps in reading differs between boys and girls. We find, in line with our
hypothesis, that later tracking reduces inequalities by social origin in reading achievement for
girls. Staying longer in untracked classes does not, however, affect SES-based inequalities for
boys. This suggests that the general finding that later tracking reduces inequalities by social
background is driven by females.

1
A slightly different version of this chapter has been submitted to an international peer-reviewed journal as
Scheeren, Lotte. “The Differential Impact of Educational Tracking on SES Gaps in Reading Achievement for
Boys and Girls.”

145191 Scheeren BNW.indd 119

12-08-20 13:38

Chapter 5

5.1 Introduction
Early tracking has been suggested to hinder the educational opportunities of less-advantaged
children and, therefore, perpetuate existing inequalities (Brunello and Checchi 2007; Van de
Werfhorst and Mijs 2010). Early tracking indicates that at a young age, students are channelled
into separate educational trajectories on the basis of educational ability. However, the proxies
that are used to determine a person’s educational ability, e.g., grades, non-cognitive skills,
disciplinary records, language or cultural norms and values, are often related to characteristics
such as social background, sex and ethnicity, especially when students are young (Ansalone
2001; Bourdieu 1977). Specific groups of students are, therefore, less likely to advance to the
higher educational tracks in early-tracking systems, which has important consequences for their
future educational as well as occupational opportunities (Dustmann 2004).
Prior research has argued that the impact of socioeconomic status on educational outcomes
is much stronger in early- than in late-tracking systems because family background has a larger
impact on educational outcomes when students are younger (Brunello and Checchi 2007;
Shavit and Blossfeld 1993; Van de Werfhorst and Mijs 2010). If low-SES students are provided
with more schooling time before they are tracked, they are better able to show their educational
potential. Staying longer in untracked classes, therefore, reduces the impact of parental
background on educational outcomes.
However, in this study, we question whether this is true for all students from a low-SES
background. Low-SES boys have been suggested to become (even more) alienated from school
during the teenage years compared to high-SES boys because conceptions of masculinity
among low-SES families and peer groups foster anti-school attitudes and behaviour (Frosh,
Phoenix, and Pattman 2002; Mac an Ghaill 1994; Morris 2008; Swain 2005; Willis 1981).
Therefore, we doubt whether more schooling time in comprehensive classes reduces the impact
of social background among boys. Among girls, on the other hand, staying longer in untracked
classes might help reduce social inequalities. As, in general, pro-school behaviour, e.g.,
academic effort, is stereotyped as feminine (DiPrete and Jennings 2012; Downey and Vogt
Yuan 2005; Farkas et al. 1990; Heyder and Kessels 2013), this type of behaviour is encouraged,
or at least not sanctioned, among high-SES as well as low-SES girls. These pro-school
behaviours potentially help low-SES girls compensate for their disadvantaged background
when provided with more schooling time in comprehensive classes. As pro-school behaviours
are shown to enhance learning and therefore improve academic achievement (DiPrete and
Jennings 2012), we expect that staying longer in untracked classes decreases SES gaps in
educational achievement among girls but not among boys.
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In this study, we focus on the intersection between gender and social origin, which we
operationalize as parents’ social class and parents’ education, and investigate whether staying
longer in untracked classes reduces social inequality in reading performance among boys and
girls. Reading proficiency is essential for acquiring skills and knowledge as well as achieving
educational success in other areas (OECD 2015b); therefore, it is highly important to examine
whether educational structures affect inequalities in reading. Moreover, as reading is typically
stereotyped as feminine, class differences among boys might be particularly large on this
achievement measure.
We employ data from two large cross-national assessments of student achievement—
PIRLS and PISA—that test students in reading competence during primary and secondary
education. This provides us with internationally comparable data on student test scores within
29 OECD countries. The individual-level data are combined with contextual-level data on the
tracking age, which we analyse through the use of a differences-in-differences (DiD) approach.
Within such a model, gender and SES differences in the test scores of students in primary
education are compared with those of students in secondary education, and we test whether the
inequalities change more strongly in early- or late-tracking systems between these time points
(Hanushek and Wössmann 2006; Ruhose and Schwerdt 2016). The important advantage of
such a model is that it controls for all cross-national variation in time-invariant unobserved
characteristics. Hence, in this model, we examine whether the impact of the tracking system
on SES-based inequality in reading achievement differs between boys and girls while
controlling for all time-constant characteristics.

5.2 Theory
Tracking and social inequality
An important feature of an educational system is tracking, also referred to as stratification,
sorting or differentiation, which indicates the extent to which students with similar abilities and
aspirations are separated into different educational trajectories (Vanfossen, Jones, and Spade
1987). The age at which students are allocated into these ability tracks is known as the tracking
age or the age of first selection. In this study, we focus on the age at which between-school
tracking takes place, which is the age at which students are divided into distinct curricular
programmes and often schools, and, from this point forward, carry on with their education
separately (Chmielewski 2014; Maaz et al. 2008). These curricular programmes, often labelled
the (pre-)vocational and general/academic tracks, are hierarchically ranked, and it is evident
which is the more or the less prestigious track (Allmendinger 1989). In the Western countries
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that we study, the onset of between-school tracking can occur as early as the age of 10 in
selective systems and as late as the age of 16 in comprehensive systems.
Students are supposed to be selected into educational streams on the basis of educational
ability. However, the proxies that are used to determine a person’s ability, e.g., achievement
scores, grades, or social and behavioural skills, are often related to features such as social
background, sex and ethnicity (Ansalone 2001; Bourdieu 1977). Specific groups of students
are, therefore, less likely to advance to the higher tracks. As the uncertainty about a student’s
potential is especially high when students are still young, selective placement is especially
problematic in selective systems (Van Elk, Van der Steeg, and Webbink 2011).
Several studies have shown that early-tracking systems are socially selective, with lowSES students being more likely to transfer to the less prestigious, non-academic tracks (Boone
and Van Houtte 2013; Buchmann and Park 2009; Caro et al. 2009; Parker et al. 2016). In
general, it is argued that family background has a larger impact on educational decision-making
when students are younger (Brunello and Checchi 2007; Shavit and Blossfeld 1993). As the
learning of students from disadvantaged backgrounds relies more on formal education, within
selective systems, they do not have sufficient schooling time to show their educational potential
before track decisions have to be made. Even in comparison with equally performing students,
low-SES students are often evaluated worse than high-SES students because of, for instance,
differences in social and behavioural skills (Boone and Van Houtte 2013; Timmermans,
Kuyper, and Van der Werf 2015). Moreover, low-SES families have more difficulties
estimating the long-term consequences of a track decision and have less knowledge of possible
educational trajectories in complicated selective systems (Breen, Van de Werfhorst, and Jaeger
2014; Forster and Van de Werfhorst 2020; Lareau 2015; Lucas 2001). As a consequence, even
high-ability students from low-SES families are less likely to enrol in the academic track in
early-tracking systems.
Importantly, low track placement is shown to hamper educational performance and skill
development (Korthals 2015; Maaz et al. 2008; Maurin and McNally 2007). The non-academic
tracks are, in general, less demanding and involve a less challenging curriculum. Moreover,
they are shown to have a less optimal learning environment because of lower teacher quality
and fewer school resources (Brunello and Checchi 2007; OECD 2012; Van Houtte 2004). Thus,
selective placement in early-tracking systems is especially problematic, as it enlarges
inequalities in achievement, and, subsequently, attainment and labour market outcomes (e.g.,
Brunello and Checchi 2007; Dustmann 2004; Guyon, Maurin, and McNally 2012; Horn 2009;
Lavrijsen and Nicaise 2015; Marks 2005; Maurin and McNally 2007; Van de Werfhorst and
Mijs 2010).
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The differential impact of tracking on social inequality for boys and girls
Even though many studies have shown that later tracking is associated with lower inequality,
we question whether later tracking reduces social background inequality among boys. In line
with the intersectionality literature, which highlights the importance of examining multiple
identities simultaneously (Crenshaw 1989; Davis 2008; McCall 2005), we argue that gender
matters differently and means something else within different SES groups. We expect that the
theoretical mechanism, i.e., that staying longer in comprehensive classes allows low-SES
students to compensate for their disadvantaged background, does not apply to boys because
cultural differences between SES groups about conceptions of masculinity and gender roles
increase rather than decrease the differences in educational outcomes between boys from
different SES groups during high school.
Prior studies have shown that low-SES families are more likely to raise their children in
adherence to more traditional gender norms (Cunningham 2001; Davies and Greenstein 2009;
Thornton, Alwin, and Camburn 1983). In particular, working-class boys have been shown to
prefer patriarchal gender-role orientations, in which the traditional notion of male identity,
“hegemonic masculinity”, is associated with dominant and even deviant behaviour (Connell
and Messerschmidt 2005; Morris 2008). Environments shape how masculinity is constructed,
and especially within low-SES families and peer groups, conceptions of masculinity foster
boys’ development of anti-school attitudes and behaviour (Hadjar, Backes, and Gysin 2015;
Legewie and DiPrete 2012; Morris 2008; Willis 1981). Within these circles, boys intentionally
behave in typically masculine ways, such as disruptive behaviour or showing low academic
effort, as this produces status gains and, therefore, fosters the approval of their peer group
(Coleman 1961; Heyder and Kesels 2017; Morris 2008; West and Zimmerman 1987).
Thus, low-SES boys are more likely to engage in specific behaviour that is compatible
with male sex roles and provides them with a masculine identity, which is often related to lower
in-class citizenship. In-class citizenship, including behaviours such as academic effort,
organization and disruptiveness, helps students improve their learning, grades and teacher
evaluations as well as their ability to signal their educational competence (Bourdieu 1977;
Farkas et al. 1990). Low-SES boys’ lower in-class citizenship may thus impede their learning
and therefore their educational achievement (DiPrete and Jennings 2012). This construction of
masculinity, and its effect on academic performance, appears to be especially important around
the mid-teenage years (Frosh, Phoenix, and Pattman 2002; Swain 2005).
Low levels of in-class citizenship are less problematic among high-SES boys. As
environments shape how masculinity is constructed, different versions of masculinity exist.
Among high-SES families and peer groups, middle-class versions of masculinity emphasize
academic competition and academic ambition, which, in general, foster academic performance
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(Epstein 1998; Mac an Ghaill 1994). Moreover, if necessary, high-SES parents are able to
compensate for boys’ non-school behaviour, as they have the resources to intervene in their
children’s lives to counter signs of low educational performance or school alienation (Legewie
and DiPrete 2012).
As varying conceptions of masculinity among different SES groups increase differences
in pro-school behaviour and therefore academic achievement between low-SES and high-SES
boys during high school, it does not seem likely that staying longer in comprehensive classes
will help low-SES boys compensate for their disadvantaged background. Therefore, we
hypothesize that staying longer in untracked classes does not reduce social background
inequality among boys (hypothesis 1).
The disadvantages of a low-SES background compared to a high-SES background in inclass citizenship are suggested to be much smaller among girls. Scholars have argued that
behaviours that are more consistent with the school setting and conducive to in-class citizenship
are, in general, stereotyped as feminine (Heyder and Kessels 2013; Heyder and Kesels 2015).
Girls are more likely to demonstrate higher levels of in-class citizenship, as it is more
compatible with female sex roles (DiPrete and Jennings 2012; Downey and Vogt Yuan 2005;
Farkas et al. 1990). Showing high in-class citizenship in lower-class female peer groups is,
therefore, not often sanctioned as it is in lower-class male peer groups (Legewie and Diprete
2012). As a result, girls are, in general, considered to be more attentive, cooperative and
engaged and less disruptive and anti-social than boys in school (Downey and Vogt Yuan 2005;
Jacob 2002).
In-class citizenship is seen as feminine; girls from high-SES and low-SES backgrounds
are, therefore, likely to show this type of behaviour. As pro-school behaviour is conducive to
educational performance, low-SES girls might be able to compensate for their disadvantaged
background when provided with more schooling time in comprehensive classes. This suggests
that staying longer in comprehensive classes decreases the impact of parental background for
girls. Therefore, we hypothesize that staying longer in untracked classes reduces social
background inequality among girls (hypothesis 2).

5.3 Data and methods
Analytical strategy
To test our hypotheses, we employ differences-in-differences (DiD) models using survey data
of students at two different points in time across several countries (Hanushek and Wössmann
2006; Ruhose and Schwerdt 2016). In this DiD model, we compare gender and SES gaps in
the educational achievement of students in primary education (before tracking takes place in
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any country) with gender and SES gaps in the educational achievement of students in secondary
education (after tracking takes place in early-tracking countries but not in late-tracking
countries) in countries with different tracking ages. The first data point (primary school) serves
as a reference point for the analyses of the second dataset (secondary school). In this way, the
initial gaps (before tracking) are controlled for, and the impact of tracking is investigated by
the change in these gaps between primary school and secondary school. More specifically, we
compare whether the change in the gender and SES gaps between primary and secondary
school is different in countries that implement tracking between these two time points (earlytracking countries) and countries that do not (late-tracking countries). By taking into account
the initial gaps, we control for all cross-national (time-constant) unobserved variation, e.g., a
country’s history (to the extent that it has the same effect on all age groups), that might affect
gender and SES differences in educational achievement.
We follow the same strategy as in chapter 4, which is also comparable to the strategy used
by other recent studies on the impact of educational tracking on inequality (Ruhose and
Schwerdt 2016). The general equation for the model in which we examine the impact of
tracking on inequality by social background is:
Y𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖= 𝜷𝜷𝜷𝜷𝟎𝟎𝟎𝟎 + 𝜷𝜷𝜷𝜷𝟏𝟏𝟏𝟏 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟐𝟐𝟐𝟐 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟑𝟑𝟑𝟑 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟒𝟒𝟒𝟒 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ∗
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟓𝟓𝟓𝟓 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟔𝟔𝟔𝟔 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟕𝟕𝟕𝟕 𝑋𝑋𝑋𝑋𝑖𝑖𝑖𝑖 + ∑𝒙𝒙𝒙𝒙𝒙𝒙𝒙𝒙𝒙𝒙𝒙 𝜷𝜷𝜷𝜷𝒙𝒙𝒙𝒙 𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝑒𝑒𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

(a)

In equation a, Y is the standardized reading test score of individual i in country j in
educational stage k. β1 to β6 estimate the main effects and two- and three-way interactions of
our three key variables: SES (0= no parent completed tertiary education/no parent has a whitecollar job; 1= at least one parent completed tertiary education/at least one parent has a whitecollar job), TR (0=late tracking; 1=early tracking) and SEC (0=primary school; 1=secondary
school). We cannot estimate the main effect of tracking because of the inclusion of countrysurvey fixed effects (Cj). The three-way interaction (β1), our key parameter of interest, provides
the DiD effect of early tracking on the change in the SES test score gap between primary and
secondary school. The initial gap (i.e., before tracking) is estimated by the two-way interaction
between SES and early tracking (β2) and captures any confounding impact of (unobserved)
educational stage-invariant features on the SES differences in test scores. β7 estimates the
impact of the individual-level control variables. To make sure we only examine changes
between primary and secondary school within a country match, we add survey match times
country fixed effects (βx) by including dummies for every country match C.
The general equation for the model in which we examine the impact of tracking on
inequality by social background and gender is:
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Y𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖= 𝜷𝜷𝜷𝜷𝟎𝟎𝟎𝟎 + 𝜷𝜷𝜷𝜷𝟏𝟏𝟏𝟏 𝐹𝐹𝐹𝐹𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟐𝟐𝟐𝟐 𝐹𝐹𝐹𝐹𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟑𝟑𝟑𝟑 𝐹𝐹𝐹𝐹𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 ∗

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟒𝟒𝟒𝟒 𝐹𝐹𝐹𝐹𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟓𝟓𝟓𝟓 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟔𝟔𝟔𝟔 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ∗
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟕𝟕𝟕𝟕 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟖𝟖𝟖𝟖 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟗𝟗𝟗𝟗 𝐹𝐹𝐹𝐹𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟏𝟏𝟏𝟏𝟎𝟎𝟎𝟎 𝐹𝐹𝐹𝐹𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 ∗

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝐹𝐹𝐹𝐹𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟏𝟏𝟏𝟏𝟐𝟐𝟐𝟐 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟏𝟏𝟏𝟏𝟑𝟑𝟑𝟑 𝐹𝐹𝐹𝐹𝑆𝑆𝑆𝑆𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟏𝟏𝟏𝟏𝟒𝟒𝟒𝟒 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝜷𝜷𝜷𝜷𝟏𝟏𝟏𝟏𝟓𝟓𝟓𝟓 𝑋𝑋𝑋𝑋𝑖𝑖𝑖𝑖 +
∑𝒙𝒙𝒙𝒙𝒙𝒙𝒙𝒙𝒙𝒙𝒙 𝜷𝜷𝜷𝜷𝒙𝒙𝒙𝒙 𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 + 𝑒𝑒𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

(b)

In addition to the variables included in equation a, equation b contains the main effect of
being female (0=male; 1=female) as well as its two-way, three-way and four-way interactions
with our three other key variables (SES, TR and SEC). The four-way interaction (β1), our key
parameter of interest in this equation, provides the DiD effect of early tracking on the change
in the SES and gender (the intersection between gender and SES) test score gap between
primary and secondary school.
If inequality is indeed magnified by educational tracking, the impact of social background
and gender should increase more in countries where students make the transition from primary
school to a tracked secondary school than in countries where students stay in comprehensive
education, irrespective of the different levels of inequality in the countries before tracking took
place. However, this interpretation is only valid under the parallel trend assumption, which
holds that the differences in inequality (by social origin and gender) between the two time
points would have been the same in early- and late-tracking countries if early-tracking countries
also tracked late. Hence, it is suggested that we capture all unobserved differences between
students in the different tracking systems before tracking takes place in any system (in primary
education) and assumes that these do not differentially affect the change in inequality between
the two time points. When this assumption holds, the differential change in inequality between
the two time points in early- and late-tracking countries is due to early tracking. One could
argue that this assumption is quite strong. Anticipation effects may be present, which indicates
that even in primary school, inequality is affected by anticipation of early tracking. Especially
with respect to social background, anticipation is likely. Moreover, this assumption would also
be violated if early-tracking systems implemented other policies between these two time points
that late-tracking systems did not enact. Even though it is impossible to guarantee that this
assumption is not violated in our design, estimating the impact of tracking in a DiD model is a
step forward from the most commonly used cross-sectional models.
Data
For our DiD approach, we need information on students’ achievement at two different points
in the educational career across several countries. In this study, we combine information from
several waves of two international large-scale student assessments, i.e., the Progress in
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International Reading Literacy Study (PIRLS) and the Programme for International Student
Assessment (PISA). 2 PIRLS, which is conducted by the International Association for the
Evaluation of Educational Achievement (IEA), provides us with internationally comparable
data on students’ cognitive skills in reading in fourth grade. 3 In turn, PISA, developed by the
Organization for Economic Coordination and Development (OECD), provides us with
internationally comparable data on students’ cognitive skills in reading when students are 15
years of age. 4
Table 5.1. Matching survey waves PIRLS and PISA
Primary school test

Secondary school test

Test

Year

Age / Grade

Test

Year

Age / Grade

1.
2.

PIRLS
PIRLS

2001
2001

4th grade
4th grade

PISA
PISA

2000
2003

15-year-olds
15-year-olds

3.

PIRLS

2001

4th grade

PISA

2006

15-year-olds

4.

PIRLS

2006

4th grade

PISA

2006

15-year-olds

5.

PIRLS

2006

4th grade

PISA

2009

15-year-olds

6.

PIRLS

2006

4th grade

PISA

2012

15-year-olds

7.

PIRLS

2011

4th grade

PISA

2012

15-year-olds

8.

PIRLS

2011

4th grade

PISA

2015

15-year-olds

We combine one cohort of primary school students (PIRLS) with one cohort of secondary
school students (PISA) for all countries for which we have information on both primary and
secondary education. The different waves are matched on the basis of calendar year, i.e.,
students who are tested at approximately the same time, or birth cohort, i.e., students who are
from approximately the same birth cohort. The eight survey matches included in our study are
displayed in Table 5.1. Table 5.2 lists all countries (N(countries)=29) included in our sample,
as well as their tracking age. As some countries are part of several matches, weights are created
to ensure that each participating country has a weight of one within each educational stage. The
2
There are three reasons why we choose these two large-scale student assessments, and not the TIMSS (grades
4/8). First, PIRLS provides more detailed information on social origin than TIMSS grade 4. Second, PISA is
preferred over TIMSS grade 8, as students are a bit older when PISA is administered, which means more
countries track between these two time points and tracking has more time to exert its effect. Last, the way in
which cognitive skills in reading are measured is more similar between PIRLS and PISA than between TIMSS
and PISA (concerning cognitive skills in mathematics).
3
Students that were tested in a different grade than grade 4 are excluded from the sample, with the exception of
students from New Zealand and the United Kingdom, as they always take the test one grade later (grade 5) due
to their earlier age of entry into primary school. Moreover, we exclude students that are in the correct grade
(grade 4) but that are strong outliers in their birth year.
4
We exclude students from PISA that are 15 years of age but that are strong outliers in grade level (i.e., below
grade 8 or above grade 11), as they might form a specific group of students who have skipped or repeated grades
several times. Moreover, for our analytical strategy, grades below grade 8 or above grade 11 can be problematic,
as students may not have been tracked yet in early-tracking countries, or may have already been tracked in latetracking countries. These decisions do not alter our results.
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(unweighted) sample size in this analysis, nested in 163 country matches, is N=1,934,792,
which includes only the native-born population. 5
Table 5.2. Country selection and their tracking age
Early tracking
Country
Austria
Belgium
Czech Republic
Germany
Hungary
Italy
Luxembourg
Netherlands
Slovak Republic
Turkey

Late tracking
Country
Australia
Canada
Denmark
Finland
France
Great Britain
Greece
Iceland
Ireland
Israel
Latvia
Lithuania
New Zealand
Norway
Poland
Portugal
Slovenia
Spain
Sweden
Note: Early tracking indicates that a country tracks before the age of 15.
Tracking age
10
12
11
10
10
14
13
12
11
11

Tracking age
16
16
16
16
15
16
15
16
15
15
16
15
16
16
16
15
15
16
16

Dependent variable
Reading achievement, our dependent variable, is based on test scores in reading literacy
provided by both PIRLS and PISA. This measure is standardized within each survey and
country to have a national mean of 0 and a standard deviation of 1.
Even though PIRLS and PISA have not been designed to be comparable, their definitions
of reading achievement are rather similar (Grisay, Gonzalez, and Monseur 2009). Both studies
test students’ reading competence by focusing on students’ understanding of written texts and
their ability to apply their reading skills to real-life situations (Shiel and Eivers 2009).
Importantly, both tests are not dependent on specific national curricula and implement the same
(translated) test across all participating countries, allowing for international comparisons. We
assume that the (possible) small discrepancies between the studies do not bias our results, as
they should be systematic across all countries.

5

We exclude migrants from our sample, because we do not know whether these students have actually
experienced the educational system of the country in which they are living.

128

145191 Scheeren BNW.indd 128

12-08-20 13:38

Educational Tracking and the Intersection Between SES and Gender

Independent variables
Parents’ socioeconomic status is operationalized as 1) parents’ social class and 2) parents’
educational attainment. On the one hand, one could argue that it is parental education in
particular that can help students attain advantages within the educational system. On the other
hand, our theoretical mechanism suggests that specifically working-class versions of
masculinity emphasize the incompatibility between masculinity and pro-school behaviour,
which suggests the importance of parents’ social class. Therefore, we examine both measures
of parental background.
Parents’ social class, or occupational status, is a dummy variable that measures whether at
least one parent has a white-collar job (1=at least one parent has a white-collar job; 0=neither
parent has a white-collar job). Parents’ educational attainment is a dummy variable that
measures whether at least one parent has completed tertiary education (1=at least one parent
completed tertiary education; 0=neither parent completed tertiary education). The correlation
between these two variables is r=0.31, which is quite similar to that found in other stratification
studies (Van de Werfhorst 2018).
Especially within the PIRLS dataset, social background variables have a considerable
amount of missing data (only 3 percent in the PISA dataset, but more than 17 percent in the
PIRLS dataset). The missing data appear to be non-random, as the average reading performance
of the students with missing values on social background variables is particularly low. We
prefer not to discard these cases, as this would reduce data comparability between PIRLS and
PISA. Therefore, we predict these missing values with the use of imputation. We employ
multiple imputation via chained equations with 20 iterations. As both variables are dummies,
logistic regression is used. All variables from our main analysis, including our dependent
variable, are used to specify the imputation model.
Female is coded 1 for girls and 0 for boys.
Early tracking, a country-level variable, measures whether a country has an early- or a
late- tracking system (1=early-tracking country; 0=late-tracking country). In line with previous
research, a country’s tracking age is considered early when students are tracked before the age
of 15 (Hanushek and Wössmann 2006; Ruhose and Schwerdt 2016). This means that, in this
study, early tracking indicates that students are selected into different tracks between the two
time points, whereas late tracking indicates that students remain in untracked classes at both
time points. 6 Information on countries’ tracking age was acquired from the OECD (OECD
2013a).

6

This means that we do not study what happens after students are tracked in late-tracking countries.
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Educational stage measures whether the respondent is in primary or in secondary education
(1=secondary; 0=primary). This variable, which identifies the educational stage in which
students are located, is necessary for our DiD design, as it enables us to examine how
achievement gaps change over the educational stages.
Age in years and language, a variable indicating whether children speak a different
language at home than the language of school instruction (1=other language at home;
0=language of instruction at home) 7, are included as individual-level control variables.
Descriptive statistics
The descriptive statistics of all variables are presented in Table 5.3. Summary statistics of
standardized reading test scores by SES, gender and tracking system are presented separately
for students tested in primary and secondary school in Figure 5.1 (SES=parents’ social class)
and Figure 5.2 (SES=parents’ education). These figures show that, irrespective of tracking
system and educational stage, high-SES students outperform low-SES students in reading
achievement. Moreover, among students with a comparable social background, girls perform
better than boys. When we compare early-tracking systems with late-tracking systems, we
observe that irrespective of educational stage, average reading achievement is slightly lower in
late-tracking systems, and this is especially the case for boys’ reading achievement. Changes
between primary and secondary school show that boys’ average reading achievement
decreases, whereas for girls, it remains stable or even increases. With respect to SES gaps, we
observe decreasing gaps in reading achievement between primary and secondary school when
SES is measured as parents’ education but increasing SES gaps in reading achievement when
SES is measured as parents’ social class. Parents’ social class may become more important
over time because educational aspirations, educational expectations and pro-school behaviour,
all highly related to social class, become more important in high school.
Table 5.3. Descriptive statistics (imputed sample) (N= 1,934,792 observations)
Reading achievement
Parents’ SES
Parents’ education
Parents’ social class
Early tracking
Educational stage (1= secondary school)
Female
Age
Language (1= other language at home)

Mean
.000

SD
1.000

Min
-5.864

Max
6.979

.460
.807
.350
.590
.498
13.022
.142

2.789
-

0
0
0
0
0
9
0

1
1
1
1
1
16
1

To reduce the number of missing values on language, these missing values are also predicted by our imputation
model.

7
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Figure 5.1. Descriptive statistics: standardized reading test scores by SES (= parents’ social class),
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Figure 5.2. Descriptive statistics: standardized reading test scores SES (= parents’ education), gender
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5.4 Results
Tracking and social inequality
First, we examine whether tracking has an effect on changes in the SES gap in reading
achievement between primary and secondary education. We estimate two separate models in
which we operationalize SES as parents’ social class and parents’ educational attainment. The
results of these two DiD models are presented in Table 5.4.
Table 5.4. Difference-in-difference estimation of reading achievement
Parents’ social class
B
SES

SE

Parents’ education
B

SE

.550 ***

.004

.560 ***

.003

Secondary

-.031 ***

.009

-.039 ***

.008

Secondary*SES

-.002

.005

-.155 ***

.004

Secondary*Early tracking

-.035 ***

.007

-.030 ***

.004

Early tracking*SES

-.003

.006

.032 ***

.005

Early tracking*Secondary*SES

.053 ***

.008

.001

-.012

.007

Control variables
Age

.001

.006 ***

.001

Language at home

-.279 ***

.002

-.299 ***

.002

Constant

-.394 ***

.014

-.220 ***

.013

Survey match * country fixed effect
Number of observations
Number of countries
Number of country*match

Yes

Yes

1,934,792

1,934,792

29

29

163

163

Note: Parents’ social class: 1=at least one parent has a white collar job; 0=neither parent has a white-collar job.
Parents’ education: 1=at least one parent completed tertiary education; 0=neither parent completed tertiary
education. Weights ensure that each country carries a weight of 1 within each educational stage. We used
imputation to predict missing values on both SES measures and the control variable ‘Language at home’.
Two-tailed test: * p<.05. ** p < .01. *** p < .001

The interaction between parents’ social class and tracking captures the difference in
reading achievement by social origin between early- and late-tracking countries that already
exist in primary school. In Table 5.4 (left), we observe that this two-way interaction is not
significant, which suggests that the impact of parents’ social class on reading achievement is
similar in early- and late-tracking systems before tracking takes place in any country. The threeway interaction, our key parameter of interest, shows whether the change in the SES gaps
between primary and secondary school is different in countries that track between these two
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time points (early-tracking systems) and countries that do not (late-tracking systems). This
three-way interaction is positive and significant (.053), which indicates that relative to late
tracking, early tracking increases SES-based inequality in reading test scores by 5 percent of a
standard deviation. The marginal effect of parents’ social class on standardized reading test
scores by educational stage and tracking systems is displayed in Figure 5.3 (left). This shows
that the impact of parents’ social class on average reading achievement remains stable between
primary and secondary school in late-tracking systems (black line) but increases in earlytracking systems (red line).
Figure 5.3. Marginal effect graph of SES on reading achievement by tracking system and educational
stage with 95% CIs
Parents' education

Marginal effect of SES on reading achievement

Parents' social class

.6

.6

.55

.55

.5

.5

.45

.45

.4

.4
Primary school

Secondary school

Primary school

Secondary school

Late tracking =>15
Early tracking <15

In Table 5.4 (right), we observe a small but significant positive two-way interaction
between parents’ education and tracking, which suggests that the impact of parents’ education
on reading achievement is already larger in early-tracking countries than in late-tracking
countries before tracking takes place. This initial difference might be an indication of
anticipation effects, which suggests that higher-educated parents already support and motivate
their children in anticipation of the upcoming tracking moment in early-tracking systems. The
difference between the systems is only 3 percent of a standard deviation, which suggests that
these potential anticipation effects are not extremely strong. The three-way interaction, our key
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parameter of interest, is not significant, which suggests that early tracking does not affect SESbased inequality in reading achievement. Figure 5.3 (right) shows that the impact of parents’
education on average reading achievement is always somewhat stronger in early-tracking
systems (red line) than in late-tracking systems (black line), but the decreasing impact of
parents’ education between primary and secondary school is very similar between the two
systems, explaining the non-significant effect of tracking on social inequality.
Thus, when SES is measured as parents’ social class, we observe, in line with previous
research, that early tracking enlarges SES-based inequality in reading achievement. However,
the effect size is rather small. When SES is measured as parents’ education, we observe that
social inequality is larger in early-tracking systems than in late-tracking systems, but this is
already the case before tracking takes place in all countries. Even though this might be an
indication of (small) anticipation effects, we do not find evidence that early tracking enlarges
SES-based inequality in reading achievement.
In Appendix G, we examine whether early tracking has an effect on changes in the gender
gap in reading achievement between primary and secondary education. In line with previous
research, we find that early tracking is, to some extent, more beneficial for female students than
for male students. In the next section, we focus on the intersection between SES and gender
and investigate whether later tracking decreases SES-based inequality for boys and girls.
The differential impact of tracking on social inequality for boys and girls
Second, we examine whether the impact of tracking on SES gaps in reading achievement
differs between boys and girls. Again, we estimate two separate DiD models, in which we
operationalize SES as parents’ social class and parents’ educational attainment. These results
are presented in Table 5.5.
When SES is operationalized as parents’ social class (Table 5.5 (left)), we observe that the
effect of early tracking on SES gaps in reading achievement differs between boys and girls, as
the four-way interaction is positive and significant. More specifically, our model predicts that,
for girls, early tracking increases SES gaps in reading achievement by almost 8 percent of a
standard deviation. The triple interaction between SES, early tracking and educational stage
(secondary), represents the impact of early tracking on SES gaps in reading achievement for
boys. This triple interaction is non-significant, which suggests that early tracking does not
affect SES gaps in reading achievement for boys. To clarify these results, we look at Figure 5.4
(left), which displays the marginal effect of parents’ social class on standardized reading test
scores by gender, educational stage and tracking systems. This figure demonstrates that in both
educational systems, the impact of parents’ social class appears to be somewhat stronger for
boys and increases slightly between primary and secondary education. For girls, on the other
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hand, the impact of parents’ social class increases in early-tracking systems but decreases in
late-tracking systems. This suggests that later tracking decreases SES gaps in reading
achievement for girls only.
Table 5.5. Difference-in-difference estimation of reading achievement, including gender
Parents’ social class
B
SES

SE

Parents’ education
B

SE

.555 ***

.005

.570 ***

.004

-.173 ***

.009

-.157 ***

.008

Female

.235 ***

.007

.240 ***

.003

Early tracking*SES

.018 *

.009

.040 ***

.007

Secondary*SES

.032 ***

.007

-.162 ***

.005

Secondary

Secondary*Early tracking

-.022 *

.010

-.056 ***

.005

Early tracking*Female

-.067 ***

.010

-.096 ***

.005

SES*Female

-.005

.008

-.017 **

.005

Female*Secondary

.233 ***

.009

Early tracking*Secondary*SES

.010

.011

Early tracking*Secondary*Female

-.009

.013

Early tracking*SES*Female

-.044 ***

.011

Secondary*SES*Female

-.075 ***

.010

.032 ***

.007

.078 ***

.016

.004

.013

.006 ***

.001

.011 ***

.001

Language at home

-.274 ***

.002

-.293 ***

.002

Constant

-.550 ***

.014

-.375

.013

Early tracking*Secondary*SES*Female

.166 ***
-.014
.064 ***
-.015

.005
.009
.008
.009

Control variables
Age

Survey match * country fixed effect
Number of observations
Number of countries

Yes

Yes

1,934,792

1,934,792

29

29

Number of country*match
163
163
Note: Parents’ education: 1=at least one parent completed tertiary education; 0=neither parent completed tertiary
education. Parents’ social class: 1=at least one parent has a white collar job; 0=neither parent has a white-collar
job. Weights ensure that each country carries a weight of 1 within each educational stage. We used imputation
to predict missing values on both SES measures and the control variable ‘Language at home’.
Two-tailed test: * p<.05. ** p < .01. *** p < .001
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When SES is operationalized as parents’ education (Table 5.5 (right)), we do not observe
an effect of early tracking on SES gaps in reading achievement or any difference in the effect
between boys and girls. Again, we look at the marginal effect graph (Figure 5.4 (right)) to
clarify the results. It shows that the initial SES gaps are rather similar among boys and girls in
late-tracking systems and girls in early-tracking systems but are somewhat larger among boys
in early-tracking systems. This suggests that if anticipation effects are present in early-tracking
systems, this is only the case among boys and not among girls. With respect to the change
between primary and secondary education, we observe that the impact of parents’ education on
average reading achievement decreases in both educational systems for boys and girls. As the
slopes appear to be highly similar in early- and late-tracking systems for boys and girls, we do
not observe a significant impact of early tracking on SES gaps in reading achievement for boys
or girls when measured as parents’ education.
Figure 5.4. Marginal effect graph of SES on reading achievement by gender, tracking system and
educational stage with 95% CIs
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Hence, when SES is measured as parents’ social class, we observe, in line with hypothesis
1, that staying longer in untracked classes does not reduce social background inequality among
boys. Moreover, in line with hypothesis 2, we find that staying longer in untracked classes
does, to some extent, reduce social background inequality among girls. When SES is measured
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as parents’ education, we do not find evidence that compared to systems that track early, later
tracking decreases social background inequality among boys or girls. Moreover, this analysis
shows that the potential anticipation effects found in Table 5.4 (right) are only present among
boys, not girls.

5.5 Conclusion and discussion
Although it is now well known that later tracking reduces SES-based inequality in educational
outcomes, in this study, we argued that because of the important intersection between social
origin and gender, later tracking only reduces SES-based inequality among girls, not among
boys. Using a differences-in-differences approach, we examined whether the effect of the
tracking system on SES-based inequality in reading achievement differs between boys and
girls, while controlling for the gender and SES inequalities that already exist before tracking
takes place in any country.
First of all, our results show that the differences in SES-based inequality in reading
achievement between the two educational systems are not very large. Even though SES gaps
appear to be slightly larger in early-tracking systems, the differences are small. Second, in line
with previous research, we find that later tracking reduces, to some extent, SES-based
inequality. More specifically, we find that later tracking reduces SES gaps in reading
achievement if SES is measured as parents’ social class. Third, when we examine whether this
effect differs between boys and girls, we find that even though later tracking reduces SESbased inequality in reading achievement among girls, it does not reduce SES-based inequality
among boys.
Our results are in line with our expectations. We argued that because of cultural differences
between SES groups in conceptions of masculinity, femininity and gender roles, the extent to
which students engage in pro-school behaviour differs between boys and girls of different SES
groups. For boys, conceptions of masculinity among working-class families and peer groups
foster anti-school attitudes and behaviour, whereas conceptions of masculinity among middleclass families and peer groups emphasize academic competition and academic ambition. As a
consequence, the differences between low-SES and high-SES boys in pro-school behaviour
and academic performance should instead increase during high school. Staying longer in
untracked classes is, therefore, not likely to decrease SES-based inequality among boys. In line
with this reasoning, we found that staying longer in untracked classes does not decrease SESbased inequality among boys. As pro-school behaviour is stereotyped as feminine, smaller
differences in this type of behaviour exist between women of different social backgrounds.
Thus, irrespective of social background, girls show higher levels of pro-school behaviour,
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which is conducive to students’ educational performance. When low-SES girls are provided
with more time in comprehensive classes, these higher levels of pro-school behaviour might
help such girls compensate for their disadvantaged background. In line with this argumentation,
we found that providing students with more time in untracked classes decreases social
background inequality among girls.
In this study, educational tracking is only related to SES-based inequality when social
background is measured as parents’ social class, not when it is measured as parents’ education.
Based on our theoretical mechanism, we expected the effect to be driven mostly by parents’
social class, not by parents’ education. The mechanism stated that working-class versions of
masculinity emphasize the traditional notion of male identity as “hegemonic masculinity” and
foster boys’ development of anti-school attitudes and behaviour. This suggests that specifically
working-class boys will not be able to make up for their disadvantage when they stay longer in
comprehensive classes. We are not the first study to report that educational tracking only affects
the relationship between parents’ social class and educational performance and not between
parents’ education and educational performance (Van de Werfhorst 2018, 2019; Waldinger
2007). Potentially, higher-educated parents find strategies to make sure their children are
among the top performers, irrespective of the educational institutional structure. Moreover,
parental education might partially reflect heritable traits, which are less likely to be affected by
educational institutional structures.
Even though we find, in line with previous research, that tracking is related to inequalities
by social origin, the effect sizes are rather small. We may underestimate the impact of
educational tracking on social inequality because of anticipation effects. If high-SES parents
put more effort than low-SES parents in supporting or motivating their children in anticipation
of the upcoming educational tracking moment, the SES gaps might be affected by early
tracking even in primary school. However, we do not observe that social inequality is already
much larger in primary school in early-tracking systems than in late-tracking systems, which
would make sense if anticipation effects were substantial in early-tracking systems. Only with
respect to parents’ education do we observe that social inequality is slightly larger in primary
school, but this is only the case for boys. Even though it is not likely that anticipation effects
vary extremely between men and women, it is possible that parents feel the need to exert this
influence on boys because of their lower performance or that the impact of parents’ interference
is stronger for boys than for girls because the differences between low-SES and high-SES boys
in school are larger than the differences between low-SES and high-SES girls. Nevertheless,
even if anticipation effects are present, they seem to be small and do not explain the small
effect sizes.
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Even though the effects are rather small, this does not suggest that the impact of the
tracking system on inequality is negligible. This study provides a rather conservative estimation
of the impact of tracking on educational inequalities by social origin and gender. In this study,
we examine the impact of tracking on reading test scores provided by PIRLS and PISA, which
are low-stakes tests that have no meaningful personal consequences. One can image that the
impact may be much stronger on other educational outcomes, such as grades and teacher
evaluations, that are more important for future educational outcomes than low-stakes tests. This
may especially be the case because the differences in pro-school behaviour between boys and
girls from different SES groups, which we pinpointed to be important when explaining the
impact of tracking on SES-based inequality for boys and girls, are even more related to grades
and teacher evaluations than to educational achievement (Downey and Vogt Yuan 2005).
Hence, the fact that we find effects of tracking on these low-stakes tests suggests the importance
of examining the impact of tracking, as we likely underestimate the true effect of tracking on
educational inequality.
Our results suggest that the general finding that later tracking reduces SES-based
inequality is driven by females. As low-SES girls are able to compensate for their
disadvantaged background when provided with more schooling time before they are tracked,
the impact of social origin decreases for girls. Staying longer in untracked classes is, however,
not a useful strategy for decreasing social origin inequality among boys. Moreover, the finding
that later tracking enhances gender inequality to the advantage of females (Pekkarinen 2008;
Scheeren, Van de Werfhorst, and Bol 2018) is because low-SES girls gain from later tracking,
whereas low-SES boys do not.
An increasing body of literature discusses the “boy problem” and tries to explain the
increasingly lagging educational performance of boys (e.g., Francis 1999; Hadjar, Backes, and
Gysin 2015; Heyder and Kesels 2017; Martino and Kehler 2006; Morris 2008). This study
shows that educational reforms that are suggested to reduce educational inequality actually
only help low-SES girls. As a consequence, low-SES boys fall even further behind in
education. If we want to reduce SES-based inequality among all students, more research should
be focused on educational reforms that also improve the educational outcomes of low-SES
boys.
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Figure A.1. Descriptive statistics of completed years of education separated for gender per country
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Appendix

Appendix B. Methods and outcomes for different model specifications
Methods
To examine whether the results are sensitive to different model specifications, we also
performed the analysis with the use of two other multilevel modelling approaches. First, we
implement a cross-classified model. This model treats country-cohorts as cross-classified
within countries and cohorts. It does not assume hierarchical nesting of countries and cohorts,
and thus takes into account that although country-cohorts are nested within countries and
cohorts, countries and cohorts are not nested within each other. Individuals in this model are,
though, nested within country-cohorts. The general equation for this model is the following:
Y𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘)= 𝛽𝛽𝛽𝛽0 + 𝛽𝛽𝛽𝛽1 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘) + 𝛽𝛽𝛽𝛽2 𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖(𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘) + 𝛽𝛽𝛽𝛽3 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘) ∗ 𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖(𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘)
+ 𝛽𝛽𝛽𝛽4 𝑋𝑋𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘) + 𝑢𝑢𝑢𝑢0𝑖𝑖𝑖𝑖(𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘) + 𝑢𝑢𝑢𝑢1𝑘𝑘𝑘𝑘 + 𝑢𝑢𝑢𝑢2𝑘𝑘𝑘𝑘 + 𝑢𝑢𝑢𝑢3𝑖𝑖𝑖𝑖(𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘) 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘) + 𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘)

Compared to the equation of the two-level multilevel model used in the paper, this model
includes random effects for cohorts (k) and countries (l) instead of including both as fixed
effects. Hence, this model includes two more error terms, one at the cohort level (u1k) and one
at the country level (u2l).
Second, we employ a three-level hierarchical mixed model—a so-called hybrid model—
in which individuals are nested within country-cohorts that are nested within countries. The
benefit of this model over the other two specifications is that here we can estimate both
between-country effects (effects based on cross-national variation) as well as within-country
effects (effects based on within-country over-time variation). Due to the inclusion of
between-country parameters, this model controls for time-invariant unobserved heterogeneity
between countries, making sure the within-country estimates are not spurious to timeconstant unmeasured country characteristics. In this model we also include cohort fixed
effects controlling for a common time trend. The general equation for this model is the
following:
𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏ℎ𝑖𝑖𝑖𝑖𝑏𝑏𝑏𝑏
Y𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑘𝑘𝑘𝑘= 𝛽𝛽𝛽𝛽0 + � 𝛽𝛽𝛽𝛽𝑘𝑘𝑘𝑘 𝐾𝐾𝐾𝐾𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽2 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑘𝑘𝑘𝑘 + 𝛽𝛽𝛽𝛽3 𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑘𝑘𝑘𝑘𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 + 𝛽𝛽𝛽𝛽4 𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘

𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏ℎ𝑖𝑖𝑖𝑖𝑏𝑏𝑏𝑏
+ 𝛽𝛽𝛽𝛽5 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑘𝑘𝑘𝑘 ∗ 𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑘𝑘𝑘𝑘𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 + 𝛽𝛽𝛽𝛽6 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑘𝑘𝑘𝑘 ∗ 𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

+ 𝛽𝛽𝛽𝛽7 𝑋𝑋𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑘𝑘𝑘𝑘 + 𝑢𝑢𝑢𝑢0𝑘𝑘𝑘𝑘 + 𝑢𝑢𝑢𝑢1𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝑢𝑢𝑢𝑢2𝑘𝑘𝑘𝑘 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑘𝑘𝑘𝑘 + 𝑢𝑢𝑢𝑢3𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑘𝑘𝑘𝑘 + 𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑘𝑘𝑘𝑘
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In this model contextual-level variables are entered twice; a between-country component,
which measures the country-average across the cohorts, and a within-country component,
which measures the deviation of the country-cohort relative to the country-average across the
cohorts. Hence, β3 and β5 are at the country level (l) and estimate the between-country main
and interaction effects of tracking age. β4 and β6 are at the country-cohort level (j) and
estimate the within-country main and interaction effects of tracking age. This equation
includes an error term at the country level (u0l), at the country-cohort level (u1jl), and at the
individual level (eijl), as well as two error terms of the slope variation in gender: one at the
country level (u2lgenderijl) and one at the country-cohort level (u3jlgenderijl).
Results
The results of the cross-classified model of years of education are presented in Table B.1.
The baseline model, including no parameters, shows that 18.4% of the variance is at the
cohort-level, 7.7% at the country-level and 2.1% at the country/cohort-level. The results are
strikingly similar compared to the results of the two-level multilevel model used in the paper.
We find positive and significant main effects of being male and tracking age and a significant
negative cross-level interaction. Hence again men, on average, complete more years of
education than women when the tracking age is 10. However, the gender effect becomes
smaller and even reverses when the tracking age increases, because the positive effect of
tracking age on educational attainment is much weaker for men than for women.
Second, we employ a three-level hybrid model including cohort fixed effects. When this
model only includes cohort fixed effects, 9.2% of the variance is at the country-level and
2.4% at the country/cohort-level. Table B.1 presents the results of the three-level hybrid
model of years of education. Tracking age is now included both at the within- and betweenlevel. The negative and significant cross-level interaction between tracking age (between) and
gender signifies that in countries with a higher tracking age the positive effect of being male
on education is smaller and can even become negative compared to countries with a low
tracking age. The negative and significant cross-level interaction between tracking age
(within) and gender indicates—again—that raising the tracking age within a country
decreases and even reverses the positive effect of being male on years of education.
It is striking how consistent the estimates are for different models: for every one-year
increase in tracking age, the effect of being male on years of education decreases by a quarter
of a year. These outcomes also provide us with confidence that our results are not sensitive to
different model specifications.
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Table B.1. Multilevel linear regression models of years of education
Cross-classified model
B

SE

Hybrid model
B

SE

Individual-level variables
Father’s years of education

.214 ***

.004

.214 ***

.004

Mother’s years of education

.213 ***

.004

.212 ***

.004

.172 ***

.025

Father’s occupation
Routine manual and service

ref.

Semi-routine/manual/service

.172 ***

.025

Technical and craft

ref.

.463 ***

.023

.463 ***

.023

Clerical and intermediate

1.320 ***

.028

1.320 ***

.028

Higher administrator

1.583 ***

.043

1.583 ***

.043

Professional and technical

1.545 ***

.036

1.545 ***

.036

.992 ***

.084

.922 ***

.207

.255 ***

.035

Tracking age (BE)

.132

.124

Tracking age (WI)

.255 ***

.037

-.216 ***

.059

-.267 ***

.029

5.430 ***

.458

Male
Contextual-level variables
Tracking age

Cross-level interactions
Tracking age * male

-.235 ***

.022

Tracking age (BE) * male
Tracking age (WI) * male
Constant

6.792 ***

.336

Country fixed effects
Cohort fixed effects

Yes

Variance components
Country

.580 ***

Cohort

.858 ***

Country-cohort

.488 ***

.389 ***

9.201 ***

9.201 ***

Individuals

.649 ***

Random slope male
Country
Country-cohort
N(observations)

.126 ***
.412 ***

.274 ***

143,883

143,883

270

270

N(country-cohorts)
Two-tailed test: * p<.05. ** p < .01. *** p < .001.
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Appendix C. Replication of our analyses measuring the dependent variable educational
attainment as the level of educational attainment
Table C.1. Multilevel linear regression model of level of education
Level of education (ISCED)
B

SE

Father’s years of education

.079 ***

.001

Mother’s years of education

.072 ***

.001

Individual-level variables

Father’s occupation
Routine manual and service

ref.

Semi-routine/manual/service

.065 ***

.009

Technical and craft

.165 ***

.008

Clerical and intermediate

.451 ***

.010

Higher administrator

.517 ***

.015

Professional and technical

.455 ***

.013

.338 ***

.030

.105 ***

.013

-.089 ***

.008
.079

Male
Contextual-level variables
Tracking age
Cross-level interactions
Tracking age * male
Constant

.544 ***

Country fixed effects

Yes

Cohort fixed effects

Yes

Variance components
Country-cohort
Individuals

.056 ***
1.101 ***

Random slope male
Country-cohort
N(observations)
N(country-cohorts)

.055 ***
143,448
270

Two-tailed test: * p<.05. ** p < .01. *** p < .001.

To examine whether the outcomes are comparable when using different measures of
educational attainment, we have replicated our analyses measuring education as the level of
educational attainment. In this model, the level of education is a 5-point measure (1 = ISCED
0-1; 2 = ISCED 2; 3 = ISCED 3; 4 = ISCED 4; 5 = ISCED 5-6), and is treated as a
continuous measure. Table C.1 presents the results of the multilevel model of level of
education including country and cohort fixed effects. Again, the results are highly similar,
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and our central finding remains the same. The negative and significant cross-level interaction
indicates that the advantage of being male weakens as tracking age increases. This model
predicts that the effect of being male on level of education even reverses when the tracking
age surpasses 14 years. When the tracking age is 16, girls outperform boys in education, with
a difference of approximately 0.15 of a standard deviation on level of education. This
suggests that our results are not sensitive to the measurement of the dependent variable.
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.283 **
-.092 *

Tracking age

Tracking age * female

.032

.039

Income inequality
-4.840 ***

.382

.027

-1.346 ***

-.013

.001

.812 ***

-1.475 **

-.037 ***

-.059

-.611 *

1.670 *

.008

.003

.120 ***

-.263 ***

-.950 ***

B

.304

.015

.022

.164

.478

.010

.034

.254

.733

.005

.007

.021

.061

.113

SE

Humanities and arts

-3.534 ***

-.025

.013

.493 ***

-.127

-.034 *

.045 *

.257

.318

.002

-.009

.112 ***

-.155 **

-1.727 ***

.216

.015

.014

.122

.298

.014

.018

.337

.618

.004

.008

.028

.045

.148

Science, mathematics and
computing
B
SE

1.726 ***

.029 *

.004

.274 *

-.629 **

-.023 **

-.018

-.170

-.682 *

.022 ***

-.002

.035

-.014

-3.098 ***

.128

.015

.010

.121

.197

.009

.013

.327

.309

.005

.005

.019

.026

.124

Engineering, Manufacturing
and Construction
B
SE

Note: This model includes country and cohort fixed effects and the interaction between cohort and gender (the reference group is the middle cohort (1971-1975)). We
adjusted for clustering of respondents in country cohorts. Two-tailed test: * p<.05. ** p < .01. *** p < .001.
a
For ease of interpretation, these variables have been mean-centered in the model

Constant

a

Income inequality
-.049

.031

.004

a

* female

.214

1.072 ***

Log(GDP) * female

a

.510

-.746

.019

-.106 ***

a

Log(GDP) a

a

Tertiary sector * female

Tertiary sector

.570

-.674

Gender climate * female

a

.007
1.110

-.001
5.100 ***

a

Gender climate a

.012

.038

.100

.213

Vocational enrolment * female

.038 **

Vocational enrolment a

Control variables

1.332 ***

Female

Teacher training and education
sciences
B
SE

individuals, clustered in 112 country-cohorts)

Table D.1. Multinomial logistic regression model of field of study, ISCED levels 3 and 4; reference category: social sciences, business and law (N= 979,814
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-.049
.058*

Tracking age

Tracking age * female

.016

-.015

.351 **

.029
-.318 *

Income inequality a * female

Constant

-2.041 ***

.030 *

-.009

.089

-.540

.040 **

-.065 **

.041

.564

.003

.001

.031

.065 *

1.022 ***

B

.187

.012

.017

.119

.287

.012

.022

.242

.406

.004

.007

.017

.032

.098

SE

Health and Welfare

-.059

-.016

.023

.358 ***

-.528 *

.036 ***

-.024

-.093

-.287

.017 ***

-.021 ***

.012

-.047

-.519 ***

B

Services

.185

.012

.014

.091

.220

.008

.020

.258

.354

.003

.005

.014

.031

.091

SE

Note: This model includes country and cohort fixed effects and the interaction between cohort and gender (the reference group is the middle cohort (1971-1975)). We
adjusted for clustering of respondents in country cohorts. Two-tailed test: * p<.05. ** p < .01. *** p < .001.
a
For ease of interpretation, these variables have been mean-centered in the model

.149

.021

.015

.120

.171

-1.247 ***

-.023

a

Income inequality a

.012

-.049 ***

Log(GDP) * female

Log(GDP)

a

a

Tertiary sector * female

Tertiary sector

.412

1.114 **

a

Gender climate a * female

.316

.007

.027 ***
-.302

a

Gender climate a

.005

.026

.026

.161

SE

Vocational enrolment * female

-.025 ***

Vocational enrolment a

Control variables

-2.181 ***

Female

B

Agriculture and Veterinary

individuals, clustered in 112 country-cohorts) (continued)
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.135 **
-.018

Tracking age

Tracking age * female

a

-1.269 ***

.012

.039 **

Constant

.135

-1.405 ***

-.038 **

.043 ***

.175 *

-.119

-.009

-.025 *

-.417

-.168

.007 **

-.002

-.006

.073 **

.492 ***

B

.139

.014

.012

.084

.127

.009

.011

.221

.252

.003

.004

.019

.028

.103

SE

Humanities and arts

-.960 ***

-.047 ***

.045 ***

.452 ***

-.260 *

-.053 ***

.017

.457 *

-.195

.008 **

-.009 *

.051 **

-.025

-.932 ***

.120

.009

.009

.085

.124

.011

.013

.207

.215

.003

.003

.016

.024

.089

Science, mathematics and
computing
B
SE

.673 ***

-.016

.007

.245 **

-.175

-.023

.006

.025

.001

.005

-.003

.067 ***

-.045 *

-1.977 ***

.111

.011

.007

.086

.091

.012

.008

.255

.217

.003

.003

.017

.022

.103

Engineering, Manufacturing
and Construction
B
SE

Note: This model includes country and cohort fixed effects and the interaction between cohort and gender (the reference group is the middle cohort (1971-1975)). We
adjusted for clustering of respondents in country cohorts. Two-tailed test: * p<.05. ** p < .01. *** p < .001.
a
For ease of interpretation, these variables have been mean-centered in the model.

a

.009

.093

.216 *

.167

-.012

-.047 ***

a

.012

.019

-.044 *
-.001

.215

Income inequality * female

Income inequality

a

Log(GDP) * female

Log(GDP)

a

a

Tertiary sector * female

Tertiary sector

Gender climate * female

a

-.157

.336

-.685 *

Gender climate

.003

.009 ***

a

Vocational enrolment * female

a

-.001

.005

.012

.043

.065

Vocational enrolment a

Control variables

1.101 ***

Female

Teacher training and education
sciences
B
SE

(N= 788,141 individuals, clustered in 111 country-cohorts)

Table D.2. Multinomial logistic regression model of field of study, ISCED levels 5 and 6; reference category: social sciences, business and law
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.061
.031

Tracking age

Tracking age * female

.180

.011

-1.442 ***

-.000

-.007

-.307 ***

.132

.046 ***

-.067 ***

1.186 ***

-1.694 ***

-.003

-.004

-.034 *

.101 **

.966 ***

B

SE

.136

.009

.010

.079

.140

.010

.018

.209

.269

.002

.004

.015

.035

.084

Health and Welfare

-1.712 ***

-.051 ***

.030 *

.079

.257

.011

-.031

1.013 ***

-.546

.010 **

-.011

-.177 ***

.181***

.187

B

Services

.188

.013

.012

.133

.187

.016

.020

.228

.376

.004

.006

.021

.037

.108

SE

Note: This model includes country and cohort fixed effects and the interaction between cohort and gender (the reference group is the middle cohort (1971-1975)). We
adjusted for clustering of respondents in country cohorts. Two-tailed test: * p<.05. ** p < .01. *** p < .001.
a
For ease of interpretation, these variables have been mean-centered in the model.

-1.558 ***

.014

Constant

Income

* female

.011

-.013

.164

-.591 ***

inequality a

Income inequality

a

.090

.012

-.043 ***

.023

.002

.242 **

* female

.284

.480

.343

.003

.005

.019

.044

.104

SE

a

a

Log(GDP) * female

Log(GDP)

Tertiary

a

sector a

Tertiary sector

Gender climate * female

a

-1.114 **

.003

Vocational enrolment a * female

Gender climate a

-.007

Vocational enrolment a

Control variables

-.985 ***

Female

B

Agriculture and Veterinary

(N= 788,141 individuals, clustered in 111 country-cohorts) (continued)
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Appendix E. Sensitivity analyses
To assess the reliability of our outcomes and check for potential influential countries, we
perform sensitivity analyses excluding specific clusters of countries. Table E.1 presents the
sensitivity analyses of the first DiD model, and is based on the models shown in Table 4.4.
Again, the models include country-survey fixed effects, a control for student’s age, and the
main effects of and two- and three-way interactions between tracking, educational stage and
gender. However, Table E.1 only displays the coefficient of the three-way interaction, our
key parameter of interest.
Table E.1. Difference-in-difference estimation of reading and mathematics achievement: sensitivity
checks
Reading Achievement

Mathematics Achievement

B

SE

N

B

SE

N

W/o Northern European countries a

.068 ***

.007

1,328,224

W/o Eastern European countries b

.056 ***

.008

1,186,056

-.005

.040 ***

.007

1,497,242

.007

1,403,969

W/0 Southern European countries c

.045 ***

.007

1,260,647

-.005

.007

1,445,623

W/o Middle European countries

.038 ***

.008

1,127,184

.002

.007

1,294,729

Without groups of countries:

d

Note: This table shows the coefficient of the three-way interaction between early tracking, secondary and
female. Based on Models shown in Table 4.4. Our sample also includes one non-European country (Israel),
including or excluding this country does not influence our results.
Two-tailed test: * p<.05. ** p < .01. *** p < .001
a
Northern European countries: Denmark, Finland, Iceland, Latvia, Norway and Sweden.
b
Eastern European countries: Bulgaria, Czech Republic, Hungary, Poland, Romania, Russian Federation and
Slovak Republic.
c
Southern European countries: Greece, Italy, Portugal, Spain and Turkey.
d
Middle European countries: Austria, Belgium, France, Germany, Great Britain, Ireland and the Netherlands.

In the DiD model of reading achievement, on the left side of Table E.1, we still observe a
positive and significant three-way interaction irrespective of the clusters of countries that are
excluded. The results are highly comparable to those of the full sample. We still predict that
early tracking increases gender test score gaps in reading to the advantage of females. In the
DiD model of mathematics achievement (right side of Table E.1) we observe no significant
effect in most samples, in line with the results of the full sample. However, when we exclude
Northern European countries, we do observe a small positive and significant effect, which
indicates that early tracking decreases the female disadvantage in test score gaps with 4% of a
standard deviation.
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Table E.2 presents similar sensitivity checks, but now for the second DiD model (Table
4.5). In both models (reading-attainment and mathematics-attainment), we find a negative
and significant three-way interaction irrespective of the clusters of countries that are
excluded. The effects sizes do differ, especially when Southern European countries are
excluded, we observe a smaller effect size. Excluding only one country at a time showed that
this change in effect size is driven by including or excluding Turkey, where women’s average
educational attainment is much lower than men’s. However, our model without Turkey still
shows that late tracking increases the female advantage in educational attainment with about
11% of a standard deviation.
Table E.2. Difference-in-difference estimation of reading and mathematics achievement and
educational attainment: sensitivity checks
Reading achievement –

Mathematics achievement -

Educational attainment
B

SE

W/o Northern European countries a

-.177 ***

.025

W/o Eastern European countries

-.210 ***

Educational attainment
N

B

SE

N

105,376

-.128 ***

.032

68,275

.027

89,347

-.182 ***

.036

55,395

-.110 ***

.024

106,993

-.112 ***

.031

68,203

-.204 ***

.027

92,470

-.208 ***

.034

60,215

Without groups of countries:
b

W/0 Southern European countries
W/o Middle European countries d

c

Note: This table shows the coefficient of the three-way interaction between early tracking, adult and female.
Based on Models shown in Table 4.5. Our sample also includes one non-European country (Israel), including or
excluding this country does not influence our results.
Two-tailed test: * p<.05. ** p < .01. *** p < .001
a
Northern European countries: Denmark, Finland, Iceland, Latvia, Norway and Sweden.
b
Eastern European countries: Bulgaria, Czech Republic, Hungary, Poland, Romania, Russian Federation and
Slovak Republic.
c
Southern European countries: Greece, Italy, Portugal, Spain and Turkey.
d
Middle European countries: Austria, Belgium, France, Germany, Great Britain, Ireland, and the Netherlands.

In sum, the outcomes of the sensitivity checks show that our results are robust to
different sample selections. The effects that we find are of course, to some extent, affected by
the inclusion (or exclusion) of countries, but the general pattern is robust to selecting
different sets of countries.
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Appendix F. Performing a difference-in-difference estimation of reading and
mathematics achievement combining PISA with PIAAC data
To examine late-tracking effects, in our second differences-in-differences model we analyze
the change in the gender gap in educational achievement, reading and math, in secondary
education to the gender gap in final attainment. To investigate whether the outcomes are
comparable when only focus on educational achievement, we have replicated our second DiD
model with the use of PIAAC data. Programme for the International Assessment of Adult
Competencies (PIAAC) is carried out under the direction of the OECD, and measures, among
other things, adult skills in literacy and numeracy of people between the ages of 16 and 65.
Thus far, two rounds of data are available (round 1 = 2008-2013; round 2 = 2012-2016).
Information on the age of respondents is only available in 4 to 5-year groups, here we focus
on the three youngest age-groups, namely 16-19, 20-24 and 25-29 years of age (as we can
combine these age-groups with PISA data). Moreover, we only focus on the 20 European
countries that are also part of our main analysis. Again, we match each cohort of secondary
school students (PISA) to one cohort of early adults (PIAAC). We do this separately for all
countries. Surveys are combined on the basis of birth cohort, i.e. students being,
approximately, from the same birth cohort. Table F.1 shows how we matched the different
survey waves. In total there are 8 survey matches.
Table F.1. Matching of survey waves
Secondary school test

Early adulthood test

Test

Year

Age / Grade

Test

Year

Age / Grade

Subject

1.

PISA

2000

15-year-olds

PIAAC

Round 1 (2012)

25-29 year-olds

Both

2.

PISA

2003

15-year-olds

PIAAC

Round 2 (2015)

25-29 year-olds

Both

3.

PISA

2003

15-year-olds

PIAAC

Round 1 (2012)

25-29 year-olds

Both

4.

PISA

2006

15-year-olds

PIAAC

Round 2 (2015)

25-29 year-olds

Both

5.

PISA

2006

15-year-olds

PIAAC

Round 1 (2012)

20-24 year-olds

Both

6.

PISA

2009

15-year-olds

PIAAC

Round 2 (2015)

20-24 year-olds

Both

7.

PISA

2009

15-year-olds

PIAAC

Round 1 (2012)

16-19 year-olds

Both

8.

PISA

2012

15-year-olds

PIAAC

Round 2 (2015)

16-19 year-olds

Both

Note: The 25-29 year-olds could be connected to two PISA cohorts, and are, therefore, double in the data.
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Table F.2 presents the results of the DiD model, in which we examine whether early
tracking has an effect on changes in the gender gap in reading and mathematics achievement
between secondary school and early adulthood. Both models include country-survey fixed
effects, a control for student’s age, and the main effects of and two- and three-way
interactions between tracking, educational stage and gender.
Table F.2. Difference-in-difference estimation of reading and mathematics achievement
Reading achievement
B

SE

Mathematics achievement
B

SE

Early tracking*Adult*Female

-.053 ***

.011

-.025 *

.012

Early tracking*Female

-.010

.008

-.039 ***

.008

Adult*Female

-.347 ***

.007

-.011

.008

Adult*Early tracking

.023 **

.008

.014

.008

Female

.403 ***

.005

-.107 ***

.005

Adult

.164 ***

.007

-.006

.008

.001 *

.001

.002 *

.001

.010

.036 **

.011

Control variables
Age
Constant
Survey match * country fixed effect

-.221 ***
Yes

Yes

514,985

481,859

Number of countries

20

20

Number of country*match

78

78

Number of observations

Note: Weights ensure that each country carries a weight of 1 within each educational stage. We only focus on
the countries that are also included in the main analyses, which leaves us with 20 countries (Austria, Belgium,
Czech Republic, Denmark, Finland, France, Germany, Greece, Ireland, Israel, Italy, the Netherlands, Norway,
Poland, Russian Federation, Slovak Republic, Spain, Sweden, Turkey and Great Britain).
Two-tailed test: * p<.05. ** p < .01. *** p < .001

The three-way interaction is for both reading and mathematics negative and significant,
but the effects are small. Our models predict that early tracking decreases gender test score
gaps in reading and mathematics to the advantage of females by 5% and 2.5%, respectively.
Figure F.1 shows the marginal effect of being female on standardized test scores in reading
(left) and mathematics (right) in secondary school and early adulthood, separately for early
(red line) and late (black line) tracking systems. This figure demonstrates that the female
advantage in reading achievement is decreasing between secondary school and early
adulthood, but less so in late-tracking systems, resulting in a larger female advantage in
reading in early adulthood in late-tracking systems compared to early-tracking systems. With
respect to mathematics achievement, we observe that the female disadvantage is increasing
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more in early-tracking than in late-tracking countries, resulting in a smaller female
disadvantage in late-tracking systems compared to early-tracking systems.
Figure F.1. Marginal effect graph of female on reading achievement (left) and mathematics
achievement (right) by tracking system and educational stage with 95% CIs
Math achievement

Marginal effect of female on educational achievement

Reading achievement

.4

.4

.2

.2

0

0

-.2
Secondary school

-.2
Early adulthood

Secondary school

Early adulthood

Late tracking =>15
Early tracking <15

In sum, these findings indicate, in line with our previous results, that women are better
off in late- than in early-tracking systems. The effects that we find are a bit smaller when we
focus on educational achievement than on education attainment, but in general we find that
late tracking is beneficial, or less detrimental, for women’s educational achievement, which is
in line with hypothesis 2.
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Appendix G. Early tracking and the gender gap in reading achievement
Previous research showed that early tracking is beneficial for girls, as boys are less likely to
transfer to the academic tracks than girls (Caro et al. 2009; Jürges and Schneider 2011). To
investigate whether we also observe this in our data, we examine whether early tracking has
an effect on changes in the gender gap in reading achievement between primary and
secondary education. This differences-in-differences model is comparable to the DiD model
in which we examine the impact of early tracking on inequality by social origin, but this
model includes the main effects and two- and three-way interactions between FEM (0=male;
1=female), TR (0=late tracking, 1=early tracking) and SEC (0=primary school, 1=secondary
school). The results are displayed in Table G.1.
Table G.1. Differences-in-differences estimation of early tracking on gender differences in reading
achievement
B
Female

SE

.227 ***

.002

-.116 ***

.008

.177 ***

.003

Secondary*Early tracking

-.016 ***

.004

Early tracking*Female

-.099 ***

.004

.057 ***

.006

Secondary
Secondary*Female

Early tracking*Secondary*Female
Control variables
Age

-.003 *

.001

Language at home

-.315 ***

.002

Constant

-.002

.014

Survey match * country fixed effect
Number of observations
Number of countries
Number of country*match

Yes
1,934,792
29
163

Note: Weights ensure that each country carries a weight of 1 within each educational stage. We used imputation
to predict missing values on ‘Language at home’.
Two-tailed test: * p<.05. ** p < .01. *** p < .001

The three-way interaction, our main interest, is positive and significant, which indicates
that early tracking is beneficial for girls’ reading achievement compared to boys’. More
specifically, this model predicts that early tracking enlarges gender test score gaps in reading
to the advantage of girls by a bit more than 5% of a standard deviation. We should, however,
note that this is a rather small effect. The marginal effect of being female on reading test
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scores in primary and secondary education, separately for early- and late-tracking educational
systems, is displayed is Figure G.1. This figure shows that, girls’ advantage in reading
achievement is increasing between primary and secondary school, in both educational
systems. Moreover, the figure demonstrates that, at both educational stages, the female
advantage is greater is late-tracking systems. However, the increase in female advantage
between primary and secondary education is somewhat larger in early-tracking systems. This
suggest, in line with previous research, that early tracking is indeed, to some extent,
beneficial for girls’ educational outcomes.
Figure G.1. Marginal effect graph of female on reading achievement by tracking system and
educational stage with 95% CIs

Marginal effect of female on reading achievement

.4

.3

.2

Late tracking =>15
Early tracking <15

.1
Primary school

Secondary school
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Nederlandse Samenvatting

Samenvatting
Hoewel mannen vele jaren meer onderwijs genoten dan vrouwen, verdween dit voordeel voor
mannen en sloeg dit zelfs om in een nadeel in het laatste deel van de twintigste eeuw. Naar
deze omslag wordt ook wel gerefereerd als de ‘genderrevolutie’. Op bijna iedere indicator van
onderwijsprestaties overtreffen meisjes tegenwoordig jongens. Met betrekking tot lezen,
schrijven en behaalde cijfers was het al tientallen jaren zo dat meisjes de jongens
voorbijstreven, maar ondertussen behalen meisjes ook bij de exacte vakken gelijke of zelfs
hogere uitkomsten. Deze omslag lijkt door te zetten, waardoor het voordeel voor vrouwen in
onderwijsprestaties alleen maar groeit.
Ondanks dat de genderrevolutie in bijna alle westerse landen plaatsvond, bestaan er grote
verschillen tussen de landen in het moment van het omslagpunt en de mate van
genderongelijkheid. Het percentage vrouwen in het hoger onderwijs is bijvoorbeeld veel hoger
in Scandinavië dan in de Angelsaksische of continentale landen, en ook het omslagpunt vond
veel eerder plaats in Scandinavië. Ondanks dat ongelijkheden in het onderwijs in grote mate
bijdragen aan ongelijkheden in de sociale positionering van individuen in de samenleving,
aangezien onderwijskwalificaties gerelateerd zijn aan, onder meer, kansen op de arbeidsmarkt,
inkomen, kansen op de huwelijksmarkt en gezondheid, kan bestaand onderzoek de verschillen
in genderongelijkheid in het onderwijs tussen landen en over de tijd nog altijd niet volledig
verklaren.
Om genderverschillen over de tijd en tussen landen te verklaren, focussen we in dit
proefschrift op de rol van de inrichting van onderwijssystemen. Ondanks dat de inrichting van
het onderwijssysteem de specifieke educatieve trajecten van jongeren vormgeeft, en daardoor
een cruciale rol heeft in het genereren van onderwijsniveaus en ongelijkheden, is de invloed
van onderwijssysteemkenmerken op genderverschillen zelden onderzocht. In dit proefschrift
concentreren we specifiek op één systeemkenmerk, namelijk de leeftijd waarop
schoolsystemen scholieren selecteren in verschillende onderwijsniveaus (leeftijd van tracking).
Gedurende de onderwijscarrière vinden allerlei transities plaats waarin studenten worden
samengevoegd in specifieke onderwijstrajecten op basis van hun onderwijscapaciteiten en
aspiraties, bijvoorbeeld wanneer studenten van primair naar secundair onderwijs gaan of van
secundair naar tertiair onderwijs. Specifiek de eerste transitie is van groot belang, aangezien
deze keuze ook gevolgen heeft voor mogelijkheden later in de onderwijsloopbaan.
Bijvoorbeeld, in Nederland worden studenten rond de leeftijd van 12 jaar geselecteerd in
verschillende onderwijstrajecten zoals vmbo, havo of vwo. Wanneer een student naar het vmbo
gaat, wordt het een stuk lastiger om later in de schoolcarrière naar de universiteit te gaan. Niet
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onmogelijk, maar wel lastig. De leeftijd waarop studenten worden ingedeeld in deze
belangrijke onderwijstrajecten verschilt aanzienlijk tussen landen. Waar dit al op je 12e gebeurt
in Nederland, gebeurt dit op je 14e in Italië en pas op je 16e in Zweden. In dit proefschrift
onderzoeken we in hoeverre de leeftijd waarop dit selectiemoment plaatsvindt van invloed is
op genderverschillen in onderwijsuitkomsten.
Waarom verwachten we dat specifiek de ‘leeftijd van selectie’ van belang is voor
genderverschillen in het onderwijs? Jongens en meisjes ontwikkelen zich op verschillende
tempo’s en langs andere paden, denk bijvoorbeeld al aan de puberteit die bij jongens één tot
anderhalf jaar later inzet dan bij meisjes. Doordat jongens en meisjes zich op verschillende
tempo’s ontwikkelen en op verschillende momenten door moeilijke fases heen gaan, zijn de
discrepanties tussen jongens en meisjes niet constant gedurende de schoolcarrière. Oftewel,
doordat verschillen tussen jongens en meisjes in cognitieve vaardigheden, non-cognitieve
vaardigheden (voorbeelden zijn zelfdiscipline, doelgericht gedrag, focus of aandacht erbij
houden etc.), gedrag en verwachtingen niet stabiel zijn over de levensloop, verwachten we dat
het moment waarop belangrijke beslissingen moeten worden gemaakt in het onderwijs, die
gevolgen hebben voor de gehele schoolcarrière, van essentieel belang is. Wanneer een
belangrijk keuzemoment precies samenvalt met een moment dat dan wel jongens dan wel
meisjes in een lastige fase zitten, kunnen relatief kleine verschillen tussen jongens en meisjes
op jonge leeftijd zich binnen bepaalde schoolsystemen omzetten in grote verschillen in
onderwijsuitkomsten op latere leeftijd.
Het doel van dit proefschrift is meer inzicht te krijgen in genderverschillen over de tijd en
tussen landen door te onderzoeken in hoeverre het moment waarop schoolsystemen studenten
selecteren in onderwijstracks van invloed is op genderverschillen in onderwijsprestaties. De
hoofdvraag van dit proefschrift is: in hoeverre is de leeftijd waarop studenten in
onderwijsniveaus worden ingedeeld gerelateerd aan verschillen in onderwijsuitkomsten tussen
mannen en vrouwen? Ik onderzoek deze vraag aan de hand van vier empirische studies.
In het eerste empirische hoofdstuk onderzoek ik in hoeverre onderwijshervormingen
aangaande het moment van tracking een effect hebben op genderverschillen in
opleidingsniveau. Aangezien de verschillen tussen jongens en meisjes in onderwijsprestaties
gedurende de middelbare school groter worden in het voordeel voor meisjes, verwacht ik dat
wanneer er op een later moment geselecteerd wordt, dit voordelig is voor meisjes. Ik bestudeer
dit aan de hand van een cohortdesign op basis van data van de European Social Survey (ESS),
die ik heb aangevuld met informatie over tracking leeftijd voor 21 Europese landen tussen 1929
en 2000. Ik vind, in lijn met mijn verwachting, dat onderwijshervormingen die het moment van
tracking hebben uitgesteld het aantal voltooide jaren opleiding van vrouwen ten opzichte van
die van mannen hebben bevorderd, zelfs wanneer we controleren voor allerlei andere
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belangrijke factoren (zoals vraag op de arbeidsmarkt en gender ideologisch klimaat). Dit
betekent een latere leeftijd van selectie bijdraagt aan het groeiende onderwijssucces van
vrouwen.
In het eerste empirische hoofdstuk ligt de focus op genderverschillen in het
opleidingsniveau, oftewel verticale genderongelijkheid. Wellicht studeren vrouwen in laattrackende landen langer door, maar blijven ze in dezelfde sectoren en belanden ze in
vergelijkbare banen als in vroeg-trackende landen. In dat geval heeft de tracking leeftijd weinig
invloed op algehele genderongelijkheid, aangezien verschillen op de arbeidsmarkt en in
inkomen vergelijkbaar zullen blijven. Daarom onderzoek ik in het tweede empirische
hoofdstuk in hoeverre onderwijshervormingen aangaande het moment van tracking invloed
hebben op zowel verticale als horizontale gendersegregatie, oftewel genderverschillen in
studierichting. Ik bestudeer dit aan de hand van een cohortdesign op basis van data van de
European Labour Force Survey (EU LFS) dat ik aanvul met data over de tracking leeftijd voor
20 Europese landen tussen 1966 en 2006. De resultaten suggereren dat onderwijshervormingen
aangaande tracking invloed hebben op zowel verticale als horizontale gendersegregatie.
Opnieuw vind ik dat onderwijshervormingen die het moment van tracking hebben uitgesteld
verticale gendersegregatie vergroot, aangezien latere tracking het aantal voltooide jaren
opleiding van vrouwen ten opzichte van die van mannen bevorderd. Daarnaast tonen onze
resultaten aan dat latere tracking horizontale gendersegregatie vermindert, aangezien zowel
mannen als vrouwen eerder een studierichting gaan volgen die gedomineerd wordt door het
andere geslacht wanneer het moment van tracken wordt uitgesteld.
In de eerste twee hoofdstukken ligt de focus op verschillen tussen mannen en vrouwen in
opleidingsniveau aan het einde van de schoolloopbaan. Mogelijk leiden verschillende
mechanismen tot een groter voordeel voor vrouwen in zowel vroege als laat selecterende
systemen, wat erop wijst dat het mechanisme afhangt van de institutionele setting. Om meer te
weten te komen over het onderliggend mechanisme, onderzoek ik in het derde empirische
hoofdstuk, aan de hand van een longitudinaal perspectief, in hoeverre genderverschillen in de
onderwijsloopbaan zich verschillend ontwikkelen in onderwijssystemen met een andere
tracking leeftijd en op welk moment in de onderwijscarrière tracking (de meeste) gevolgen
heeft voor genderongelijkheid in het onderwijs. Ik beargumenteer dat zowel vroege als late
selectie positief kan uitpakken voor vrouwen. Om de man-vrouw kloof in het onderwijs
gedurende de onderwijsloopbaan te onderzoeken maak ik gebruik van een groot aantal datasets
(PIRLS, TIMSS, PISA, PIAAC en ESS) die informatie bevatten over prestaties in wiskunde
en taal en opleidingsniveau van respondenten in verschillende landen op verschillende
leeftijden en in verschillende stadia van onderwijs. Differences-in-differences modellen wijzen
uit dat tracking, ongeacht de leeftijd waarop het plaatsvindt, tot op zekere hoogte gunstig is
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voor vrouwen. De genderkloof in het voordeel voor vrouwen lijkt altijd te vergroten wanneer
er een tracking moment heeft plaatsgevonden. De impact van tracking op genderongelijkheid
is echter veel groter wanneer onderwijssystemen laat tracken dan wanneer ze op een jongere
leeftijd tracken.
In het vierde empirische hoofdstuk concentreer ik me op de intersectie tussen geslacht en
sociaaleconomische status. In de voorgaande empirische hoofdstukken ligt de focus op
geslacht, in dit hoofdstuk laat ik zien dat ook andere categorieën belangrijk zijn voor
ongelijkheid en richt ik me specifiek op verschillen tussen mannen en vrouwen met een
verschillende sociaaleconomische achtergrond. Veel studies laten zien dat een latere leeftijd
van tracking sociale ongelijkheid vermindert. In dit hoofdstuk onderzoek ik in hoeverre in laattrackende landen de sociale ongelijkheid tussen zowel jongens als meisjes vermindert. Ik
beargumenteer dat mensen met een verschillende sociaaleconomische achtergrond van elkaar
verschillen in hun culturele opvattingen over gender, rolpatronen en hun plaats in het
onderwijs. Ik verwacht dat een latere leeftijd van tracking sociale ongelijkheid vermindert voor
meisjes, maar niet voor jongens. Ik maak gebruik van een differences-in-differences design aan
de hand van data van de PIRLS en PISA, die informatie bevatten over de leesvaardigheid van
jongens en meisje gedurende de onderwijsloopbaan. In deze modellen onderzoek ik of de
impact van tracking op sociale ongelijkheid in leesprestaties verschilt tussen jongens en
meisjes. In lijn met mijn verwachting, vind ik dat een latere leeftijd van tracking sociale
ongelijkheden in leesprestaties vermindert voor meisjes. Latere tracking heeft echter geen
invloed op sociale ongelijkheid voor jongens.
Kortom, uit de empirische hoofdstukken blijkt dat de inrichting van het onderwijssysteem,
en specifiek het moment waarop schoolsystemen leerlingen selecteren voor verschillende
schoolloopbanen, van belang is voor genderongelijkheid in onderwijsuitkomsten. Aangezien
genderverschillen niet constant zijn, is het moment waarop scholieren belangrijke
onderwijsbeslissingen moeten maken van essentieel belang voor ongelijkheden in het
onderwijs op latere leeftijd. Een belangrijke taak van scholen is het bieden van gelijke kansen
voor scholieren met allerlei verschillende kwaliteiten en achtergronden. Vandaar dat het van
belang is om te onderzoeken of scholen niet specifieke groepen in de samenleving beter
faciliteren dan anderen. Momenteel doen meisjes het steeds beter in het onderwijs, en
schoolsystemen die op een laat moment selecteren dragen hieraan bij. Ondanks dat het positief
is dat meisjes, en ook meisjes uit lage sociale klassen, beter floreren in schoolsystemen die op
een later moment selecteren, is de keerzijde dat jongens het ten opzichte van meisjes minder
goed doen. Het is daarom van belang dat toekomstig onderzoek bestudeert in hoeverre de
onderwijsuitkomsten van jongens, en zeker van jongens uit lage sociale klassen, gestimuleerd
kan worden in deze laat-trackende systemen. Een schoolsysteem waarin allerlei verschillende
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studenten de kans krijgen om hun volledige potentieel te bereiken is van groot belang voor
zowel de individuen zelf als de samenleving.
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In the past decades a female dominance in educational attainment emerged, a phenomenon coined “the rise of women”. This
dissertation focuses on the role of the educational institutional
context, more specifically the tracking age, in understanding gender inequality. In four empirical studies, it is examined
whether the age at which educational systems track affects
gender differences in various educational outcomes. High
quality repeated cross-national surveys are used, that assess
respondents in several countries at different ages and educational stages. Studying various educational outcomes at different moments in the educational career across a large number
of countries and birth cohorts, allows me to examine how
gender gaps in education develop differently in societies with
different tracking ages. This dissertation highlights the importance of the setup of the education system for gender inequality
and, more specifically, shows that the age at which educational
systems track affects gender differences in various educational
outcomes.
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