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racked educational systems are associated with greater social inequality in

children’s educational achievement. Until now, research has assumed that the

impact of tracking on the inequality of educational opportunity is independent
of other educational institutional features. Using data from the 2009 PISA survey,
we study how central examinations affect the association between tracking and
inequality. We find that parental socioeconomic status has a larger effect on student
achievement in systems without central examinations, whereas in systems with
central examinations, this relationship is attenuated. We argue that central exami-
nations help hold schools accountable for their performance, which (1) encourages
schools to allocate students to tracks on the basis of more objective indicators and
(2) makes it likely for schools to invest more in lower-track students. Thus, central
exams attenuate the stronger impact of parental status on children’s performance in
tracked educational systems.

Introduction

A significant body of comparative research has shown that the level of inequal-
ity in educational outcomes differs across Western societies. In addition to
exploring the effects of socio-economic differences within individual countries,
researchers have shown that the varying levels of educational inequality in dif-
ferent countries are affected by the organization of education within those coun-
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tries (Allmendinger 1989; Shavit and Muller 1998; Kerckhoff 2001). The aspect
of educational systems that is argued to have the strongest effect on students’
achievement is curricular tracking, the way in which students are, or are not,
“sorted” into different types of education or school tracks (Marks 2005; Brunello
and Checchi 2007; Horn 2009; Van de Werfhorst and Mijs 2010). Educational
systems that allocate students to a large number of different educational tracks
at an early age are found to increase social inequalities, primarily because track-
ing magnifies the impact of socio-economic status on educational achievement
and attainment (Marks 2005; Horn 2009). These results are confirmed by vari-
ous studies that show that inequality has been reduced in countries that have
moved from a tracked to a comprehensive educational system (Gamoran 1996;
Gamoran and Weinstein 1998; Duru-Bellat and Kieffer 2000; Meghir and Palme
20085; Pekkarinen, Uusitalo, and Kerr 2009).

However, studies addressing the effect of curricular tracking on educational
inequality have generally overlooked additional institutional characteristics that
influence the effect of social origin on educational achievements. Such studies
have assumed that curricular tracking alone is responsible for magnifying the
effect of social inequality on educational achievement and that other institu-
tional characteristics are irrelevant in explaining how tracking relates to social
inequality (but see Marks 2005; Dunne 2010). In the current study, we aim to
fill this research gap. We argue that the extent to which educational systems are
nationally standardized (Erikson and Jonsson 1996; Wossmann 2003) is also
crucial for how socio-economic background affects educational achievement.

One important workhorse of standardization in an educational system is the
central exit examination. Prior research has shown that central examinations
stimulate schools to optimize their performance by offering incentives to per-
form and a relatively objective signaling of academic achievement (Bishop 1997;
Fuchs and Wossmann 2007; Horn 2009). This may be especially helpful for
students with lower socio-economic status, who tend to depend more on the
educational system for their learning than do students from more advantageous
social backgrounds (Coleman et al. 1966; Van de Werthorst and Mijs 2010).

In this article, we argue that central exams might not only reduce social inequal-
ity in school achievement but also mitigate the effect of tracking on inequality.
There are two reasons why central exams alleviate the “tracking effect.” First,
when there are central exit examinations, schools are held accountable and
therefore place students in tracks based on objective indicators, not on the basis
of social background. Second, central exit exams make schools accountable for
all tracks, thereby making it likely that relatively more resources are allocated
to lower tracks. Whereas some evidence indicates that central exams reduce
the effect of tracking on the inequality of educational opportunity (Ayalon and
Gamoran 2000), no study to date has empirically tested this hypothesis for a
larger number of countries.

Our main objective is to examine the effect of tracking on the inequality
of educational opportunity in the context of countries with central exams and
those without. The study will focus on secondary education because this is the
area in which the institutionalization of curricular tracking has progressed most
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significantly.! Our work begins from the widely supported assumption that stu-
dent performance is at least partly affected by the organization of educational
systems. We consider the effect on students’ achievement of curricular tracking
between schools and central exit examinations, both independently and in inter-
action with each other.

To find an answer to our research question, we will analyze data from the
OECD’s Programme for International Student Assessment (PISA) of 2009.
These data allow for sufficient levels of between-country variation in terms of
tracking and central exit examinations. We examine data at two levels (students
in countries) and at three levels (students in schools in countries). The inclusion
of the school level is desirable to obtain more correct estimators of tracking and
central examinations because these system characteristics are mediated by the
allocation and teaching/learning processes of students in schools. Including the
school level is not without problems, such as the possibility of biased coefficients
due to over-control or statistical artifacts (Esser forthcoming) or the difference
between the total effects of educational system characteristics versus the direct
and indirect effects via school characteristics (Dronkers, Van der Velden, and
Dunne 2012). Therefore, to demonstrate the difference, we begin without the
inclusion of the school level, which is still the state of the art.

Curricular Tracking and Inequality in Learning

An increasing body of internationally standardized data sets has allowed
researchers to compare educational outcomes across countries. Empirical find-
ings have shown that in addition to the effects of individuals and schools, edu-
cational systems contribute to inequality in educational achievement (for an
overview, see Van de Werfhorst and Mijs [2010]). Within different educational
systems, curricular tracking—also referred to as “ability grouping,” “stratifica-
tion,” “streaming,” “sorting,” “differentiation,” and “placement policies”—is
one of the most frequently studied features.

Tracking has been conceptualized as the practice of allocating students into
school programs or classes that are homogeneous in terms of “cognitive abil-
ity” (Oakes 2005[1985]; Marks 2006; Horn 2009). These practices occur in a
variety of ways: students can be allocated to separate schools that offer different
curricula; students can be divided into different types of education (or “cur-
ricular tracks”) within the same school (often labeled academic, vocational, or
general); or students can be placed into classes at different levels (or “streams”)
for the same subject within the same school. Until now, cross-national research
has focused primarily on tracking featuring different types of education (either
between or within schools) because this is a characteristic that varies more
between countries than within school ability groupings (Van de Werfhorst and
Mijs 2010). In the present work, we argue that tracking is not a binary vari-
able but rather is gradated, meaning that educational systems can be more or
less tracked. The level of tracking depends on several factors, all of which are
important, such as the age of first selection, length of the tracked curriculum,
and number of tracks.?

< » <
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As mentioned above, tracking occurs not only between but also within schools.
It is difficult to see within-school tracking as a variable at the level of national
systems; in educational systems that have within-school tracking, such as the
United States, tracking policies actually differ widely between schools (Oakes
2005[1985]). It could be argued that all educational systems inherently involve
some form of tracking. However, the phenomenon is arguably most strongly
institutionalized in educational systems with curricular tracking between schools
because these societies hold stronger beliefs that the early allocation of students
to a large number of tracks is acceptable (LeTendre, Hofer, and Shimizu 2003).
In this study, we classify an educational system in which students of different
academic abilities are placed in separate schools for all subjects and for mul-
tiple years as more strongly tracked than a system in which tracks exist within
schools, are subject-specific, or can be changed between school grades.

One important motivation for increasing the level of tracking is allowing a
heterogeneous student population to choose the education that best matches
their interests and learning abilities, thereby maximizing the average student
achievement (Hanushek and Wossmann 2006). However, this claim is not well
substantiated empirically (e.g., Schiitz, Ursprung, and Wossmann 2008), and
many studies note the detrimental effects of tracking on the performance of less-
advantaged students, such as the exacerbation of social inequalities (Hallinan
1994; Van de Werfhorst and Mijs 2010). More specifically, tracking affects the
inequality of educational opportunity by two key mechanisms.

The first mechanism is the “social selection mechanism,” in which socio-
economic background plays a more significant role in the allocation of stu-
dents to different tracks, especially when tracking occurs at a younger age.
This is explained by the life course hypothesis: one’s social background has a
greater effect on one’s success at a younger age and declines with age (Shavit
and Blossfeld 1993). Studies have found that the influence of social background
on the choice of school type is greater when educational systems are tracked
than in comprehensive systems because students are placed in one of a large
number of hierarchical tracks at a young age (Marks 2005; Hanushek and
Wossmann 2006).3

The second mechanism (or group of mechanisms) argues that tracking affects
the inequality of educational opportunity after students are selected into dif-
ferent tracks. Relevant factors include socio-psychological aspects, means of
instruction, resources available, and peer effects. For example, students who
begin in more demanding curricular tracks tend to show greater gains in learn-
ing (Marks 2006). An important reason why different curricular tracks lead
to varying levels of student achievement is resource endowment, meaning that
more resources are allocated to higher tracks, thereby increasing between-track
differences in student achievement (Brunello and Checchi 2007). More gener-
ally, students in higher curricular tracks tend to benefit from better educational
resources (Figlio and Page 2002).

Because of the impact of social selection and the effects of tracking, we
hypothesize that the more tracked an educational system is, the more student
performance is affected by social background (hypothesis 1a).
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When studying the relationship between educational systems and the inequal-
ity of educational opportunity, it is important to consider school context.
Classroom composition and peer interactions may have different effects in
tracked and comprehensive systems for students from different social back-
grounds (Richer 1976; Hoxby 2000; Wilkinson et al. 2002; Entorf and Lauk
2008). However, including the school level in the analysis changes the interpre-
tation of the tracking effect on inequality of educational opportunity, because
in the most tracked educational systems tracking takes place between schools.
In a strongly tracked educational system, such as that of Germany or the
Netherlands, pupils are (often) allocated to different schools and/or locations
based on their earlier performance (and based on parental background). In a
model that includes the school level, we thus examine the effect of social back-
ground on achievement within schools (or, in other words, given the school
students attend). These effects are likely to be smaller in more tracked educa-
tional systems, as the major source of variation in these systems is between and
not within schools.

The main reason why tracked educational systems show a stronger correla-
tion between socio-economic background and achievement is that schools are
more important in such systems due to the track placement of students between
schools. In tracked systems, pupils with differing social class backgrounds
are more strongly segregated between schools, and as a consequence there is
less variance in achievement of pupils with differing class backgrounds within
schools. Within schools and school types, children are more similar on observed
and unobserved characteristics than within schools in untracked systems.
Therefore, within schools, students from higher socio-economic backgrounds
actually achieve less in highly tracked educational systems than their counter-
parts in comprehensive systems (Dunne 2010; Dronkers, Van der Velden, and
Dunne 2012).

Our hypothesis on how tracking affects the relationship between socio-eco-
nomic background and student achievement thus changes when we take the
school level into account. When including the school level in our model, we
expect that socio-economic background will have a smaller effect on student
performance in educational systems with more tracking (hypothesis 1b).

How Central Examinations Interfere

In this article, we are interested mainly in the question of whether the effect of
tracking on inequality in educational opportunity changes significantly depend-
ing on the existence of central exit examinations.

Central Exit Examinations

Standardization can be defined as “the degree to which the quality of education
meets the same standards nationwide” (Allmendinger 1989, 233). One of the
most important aspects of standardization is school accountability, the degree
to which schools have standardized incentives to perform (Wossmann 2003).
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Incentives to increase the accountability of school performance include the mon-
itoring of teacher quality, inspections, and nationally recognized exams. Central
examinations are the most vital tool for accountability because they implement
nationwide transparency in performance (Fuchs and Wossmann 2007). For the
present article, we will use Bishop’s (1997) definition of central exams as “cur-
riculum-based external exit exams” (CBEEEs). A more detailed description of
CBEEEs is given in the Variables section of this article.

There is empirical support for a substantial positive association between cen-
tral examinations and student performance (Bishop 1997; Jiirges, Schneider,
and Buchel 2005; Wossmann 2003). It is argued that this association is due to
increased “signaling” of academic achievement (Bishop 1997). Central exams
allow students’ performance to be compared by future employers and higher-
education institutions. This comparison has implications for the rewards and
sanctions of learning effort and serves as an incentive for students to perform.
Chiang (2009) showed that school accountability improved student perfor-
mance through an improved allocation of school resources.

The suggested positive effect of central examinations on educational perfor-
mance has also been disputed. Several studies, mainly investigating the effect of
state exams in the United States, show that exit exams do not increase student
achievement (Grodsky, Warren, and Kalogrides 2009; Hout and Elliot 2011; see
also Hanushek, Warren, and Grodsky [2012]). Opponents of central examina-
tions claim that exams are not an appropriate way to measure performance
because the teachers must prepare their students for the tests; therefore, testing
leads to unethical test preparation (Jones, Jones, and Hargrove 2003). Moreover,
it is argued that “teaching to the test” has negative side effects, leading teach-
ers and students to pay less attention to content that is not tested and to be less
engaged with critical thinking (Amrein and Berliner 2003).

Literature on the relationship between central exams and educational
inequality is scarce, and the findings are mixed. Although some research sug-
gests an equalizing effect of central exams on student performance (Bishop
1997; Gamoran 1996), other research indicates that the positive effect of central
exams on student performance is slightly smaller for low-SES students, indicat-
ing an increase in inequality (Wossmann et al. 2009). A third strand finds no
relationship between central exams and the association between socioeconomic
status and performance (Horn 2009).

The Interaction between Tracking and Central Examinations

How do we expect central examinations to alter the tracking effect? So far, only
one study has examined this possible interaction. Ayalon and Gamoran (2000)
compared Israel and the United States and found that in the US curriculum
tracking led to lower overall achievement and more inequality in performance,
whereas the opposite effects were found for Israel. Their explanation was that
“Israel’s national examinations create incentives for achievement among teach-
ers and students in all levels of academic courses,” whereas the “absence of
incentives for hard work outside of the highest-level classes” in the United
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States leads to lower performance of students in the lower tracks (Ayalon and
Gamoran 2000, 55).

In this article, we adopt these authors’ suggested explanation and consider the
differential impact of tracking in the presence or absence of central exams for a
large number of countries. We argue that there are two main explanations for
why central exit exams counterbalance the relationship between tracking and
inequality of educational opportunity: (1) school accountability and (2) rising
lower-track achievement.

First, in countries with central exit examinations, schools are held more
directly accountable for their performance. In these systems, it is in the inter-
est of schools for students to graduate at the highest possible level of achieve-
ment. Therefore, students are allocated to educational programs according to
academic criteria. In the absence of central examinations, in contrast, academic
achievement is a less important factor in the allocation of students to tracks, and
the secondary effects of parental background play a more important role.

It is also possible that considerations of “status maintenance,” the idea that
children tend to choose educational options that minimize the risk of down-
ward mobility (Breen and Goldthorpe 1997), may outweigh students’ level of
academic ability in choosing a track. Middle-class children may thus enter a
more academic track even if their ability is not quite sufficient. For intermediate
ability levels, in particular, this situation may lead to substantial differences in
track placement depending on children’s social-class background (Boudon 1974;
Breen and Yaish 2006). However, when schools are held accountable by means
of central examinations, plausibly more weight is placed on students’ ability
levels rather than their social background. Our argument is not that selection in
scholastic achievement makes track placement fully equal across social classes.
Rather, inasmuch as social-class differences in preferences, ambitions, and forms
of stimulation are independent of student performance, the impact of such fac-
tors is reduced in systems with high accountability.

Second, central exams are expected to raise academic achievement in lower
tracks. This is because in a tracked system with central exams, schools are held
accountable for the performance of students in all tracks. Thus, schools and
teachers attempt to maximize the performance of students in all tracks. Therefore,
one outcome of central exams may be that schools redistribute resources so that
students in lower tracks benefit as well, and schools may be motivated to hire
better teachers for all tracks. In countries with central examinations, schools are
likely to invest relatively more in lower-track students, whereas this is not the
case in comprehensive educational systems. We argue that central exams com-
pensate for the post-placement track effects that are usually beneficial only for
students in higher tracks (cf. Brunello and Checchi 2007).

Briefly, our proposition is that central exams attenuate the effect of track-
ing on the inequality of educational opportunity by (1) decreasing social
selection and (2) reducing the inequalities that arise after track placement.
Thus, we expect the association between tracking and the inequality of edu-
cational opportunity to be weaker when central examinations are present
(bypothesis 2).
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Data and Methods
Data

The main source of data for this study is the Programme of International School
Assessment (PISA) for the year 2009. This program, developed by the OECD, is
an international study that measures the cognitive skills of 15-year-old students
by means of a standardized survey. For our analysis, we linked the PISA data to
country-level indicators for tracking and central examinations (see below). The
sample size is N; =261,578 (36 countries). We follow the data analysis manual
of the PISA data (OECD 2009) and use sampling weights for all our analyses.
The sum of weights is equalized for each country such that each country carries
equal weight in the estimation. Furthermore, the relative weights of different
countries are normalized to sum up to the total number of observations.

Methods

Perhaps the greatest challenge in comparative research into the relationship
between educational systems and student achievement involves unobserved het-
erogeneity at the country level. Countries vary in many more ways than can
be assessed using quantitative indicators of educational systems. Contemporary
econometric studies of international student achievement data have therefore
included country fixed effects rather than a country-level random intercept
(Hanushek and Wossmann 2011; Brunello and Checchi 2007). All between-
country heterogeneity in student achievement is included in these fixed effects.
Although we focus on central examinations and tracking, there may be several
other reasons why students perform differently across countries; for example,
countries may invest more in education in general. These cross-national dif-
ferences are accounted for by the fixed effects. Country fixed effects can be
included if the focus is on cross-level interaction terms (as is the case in the pres-
ent study between educational institutional variables and social background)
because the main effects of country-level variables cannot be included in the
model. The cross-level interaction effects estimate potential non-linearities in
the effects of individual-level variables, which is precisely in line with what is
hypothesized in this article.

Fixing the country-level effects has a number of advantages over “normal”
multilevel regression models. First, given the non-random sample of countries,
multilevel models that include a country level are likely to violate the assump-
tion of normality of the country-level residuals. Second, the sample size at the
country level is small (our sample has 36 countries). Consequently, the number
of degrees of freedom is limited at the country level.

The general equation for the country fixed effect model is the following:

Y, =B, + Bfem, + Prage, + Bigrade, + f,immigl, + Biimmig2, + S,ESCS,
+ 2 B.D, + B.ESCS*track; + B,ESCS*CE, + p,,ESCS*track*CE, + ¢,. (1)

k=k-1
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In equation 1, Y, is the score on the mathematics test for individual i B, to B, are
all the estimates for the individual-level covariates (gender, age, grade, immigration
background, and social origin, respectively); B, estimates the fixed effects for coun-
tries by adding dummies (dummy D for country k); Bs and f3, are estimates for the
cross-level interactions between socio-economic status and the country-level vari-
ables; B,;—our prime focus—is the estimate of the three-way interaction between
socio-economic status, tracking, and central exams; and ¢; is the error term.

If, as our hypotheses predict, tracking generally decreases equality of edu-
cational opportunity but does so less in systems with central examinations, S
should be positive and ;, negative. We use a three-way interaction to investi-
gate hypothesis 2, as we expect that the two-way interaction effect of tracking
and socio-economic background on student achievement is dependent on the
presence or absence of central exams. Although three-way interactions are not
easy to interpret, in this case it does provide the true test of our hypothesis, as
the three-way interaction shows us if there is a significant difference in the track-
ing effect on the equality of educational opportunity between systems with and
without central exit exams.

In addition, the PISA data allow us to incorporate the school level into our
analysis (N, = 9,834 schools). By using multilevel models in which we take
schools into account, we can shed light on the effects of tracking while control-
ling for the allocation processes of schools. Because of the large and random
sample of schools in the PISA data, we can add a random effect for the school-
level intercept without violating any assumptions. In these multilevel models,
students (i) are nested in schools (j), and countries are again added as a fixed
effect. The general equation for these models is

Y, =B, + Bfem; + B,age; + Bigrade; + B immigl; + Biimmig2,
+ BESCS, + > B.D, + BESCS*track, + B,ESCS*CE, (2)

k=k-1

+ B, ESCS*track*CE;; + ¢; + u;.

Equation 2 is very similar to equation 1, except that here we allow for a
random intercept at school-level j, and this is reflected in the school-level vari-
ance term u;. Furthermore, the model as described in equation 2 allows us to
incorporate other potentially relevant school-level variables (see the Variables
section).

Variables

For the dependent variable, we use student performance in mathematics. The
PISA 2009 data set includes three cognitive variables: mathematics, reading, and
science. We use mathematics because it is most clearly learned at school rather
than at home (e.g., Coleman 1975; Scheerens and Bosker 1997). It is important
to note that using either reading or science as dependent variables provides evi-
dence that is even stronger than the results we will show for mathematics as the
dependent variable. A brief summary of our results using science and reading
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as dependent variables can be found in appendices A1 and A2 (supplementary
material online), respectively. The mathematics score is scaled so that the OECD
mean score is 500 with a standard deviation of 100 (OECD 2012).

The PISA survey uses plausible values (Rubin 1976), which are described by
Wu and Adams (2002) as a “representation of the range of abilities that students
might reasonably have. [...] Instead of directly estimating a student’s ability, a
probability distribution for a student’s ability is estimated” (in OECD 2009,
96). The OECD provides five plausible values for each domain. Although these
five items are highly correlated, averaging plausible values at the individual level
leads to biased estimates (OECD 2009, 100). We therefore estimate all models
separately for each plausible value, average all parameters between the five mod-
els, and calculate standard errors to account for the variance both within and
between plausible values (OECD 2009).

The main independent variable at the student level is socio-economic sta-
tus (“Economic, Social, and Cultural Status,” ESCS), a variable created by the
OECD specifically for PISA. The PISA index of ESCS includes indicators of par-
ents’ occupation, parents’ education, and home resources (including both finan-
cial and cultural resources). The index maintains a mean of 0 and a standard
deviation of 1 for students from OECD countries (OECD 2012). In addition to
socio-economic status, we control our results for the student’s sex (female =1)
and age, and include a variable for immigration status (first generation, second
generation, and native). We finally add the student’s grade, which is essential
because PISA interviews 15-year-olds independent of grade level.*

At the school level, we add four control variables: first, an indicator that dis-
tinguishes between public and private schools; second, the student/teacher ratio;
third, a variable for the location of the school (village, small town, town, city,
large city); and fourth, the overall socio-economic composition of the school.
The score for the latter variable is obtained by averaging students’ ESCS over
schools. The descriptive statistics for all the individual- and school-level vari-
ables used in the total sample can be found in table 1.

The country-level data are obtained from a macro-level data set that was
composed of a variety of sources by Bol and Van de Werfhorst (2013a, 2013b).°
Our main interest is in two country-level variables: first, the level of curricular
tracking between schools; and second, the existence of central examinations.
In considering the association between macro-level variables and student per-
formance, we make the assumption that educational system characteristics are
exogenous and are not affected in response to student achievement.

The index of tracking that we use is a combined index of three measures that
indicate the level of tracking in secondary education. First, the age of first selection
(OECD 2006, 102, table A7.1) is used as an indicator of when the actual tracking
between educational programs starts. The second indicator is the number of dif-
ferent curricular tracks that are available for 15-year-olds, which indicates how
many tracks there are for the respondents in the PISA sample (OECD 2006, 102,
table A7.1). The final indicator we use to operationalize tracking is how long
the tracked curriculum lasts. This final indicator calculates the percentage of the
total compulsory curriculum that is tracked and is calculated on the basis of data
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Table 1. Descriptive Statistics for All Used Variables

Standard  Minimum  Maximum
Mean deviation score score
Individual-level variables
Plausible values
Plausible value mathematics 1 501.939 93.803 42.460 901.860
Plausible value mathematics 2 502.031 93.904 34.830 900.460
Plausible value mathematics 3 501.990 93.860 4.450 908.870
Plausible value mathematics 4  501.956 93.951 3.670 862.290
Plausible value mathematics 5  501.946 93.934 5.230 953.270
Female 0.502 0.500 0.000 1.000
Grade 9.679 0.703 7.000 13.000
Age 15.776 0.291 15.170 16.330
Immigrant status
Native citizen 0.889 0.315 0.000 1.000
2nd-generation immigrant 0.059 0.235 0.000 1.000
1st-generation immigrant 0.053 0.223 0.000 1.000
ESCS index 0.034 0.955 -6.037 3.408
School-level variables
Public school 0.820 0.384 0.000 1.000
Student/teacher ratio 12.614 4.952 0.565 109.500
School location
Village 0.083 0.275 0.000 1.000
Small town 0.229 0.420 0.000 1.000
Town 0.343 0.475 0.000 1.000
City 0.228 0.420 0.000 1.000
Large city 0.118 0.322 0.000 1.000
Mean school ESCS 0.031 0.562 -3.544 1.724

Note: The descriptive statistics for the individual-level variables are calculated using our
empirical sample of PISA 2006 (/V = 261,578). The descriptive statistics for the school-level

variables are calculated by using only those observations that had no missings for either of the

school variables (N = 239,468).

from OECD (Brunello and Checchi 2007, 799). We perform a factor analysis on
these three indicators and save the results as regression coefficients.® Countries
with an educational system that has an average level of tracking score 0 on this
index. A negative deviation signals less tracking than average, whereas a positive
deviation signals more tracking. It is important to note that the factor analysis
refers to a larger sample of countries than is studied in this article. Because a fac-
tor analysis estimates the relative position of all observations, as many countries

as possible are included (in Bol and Van de Werfhorst [2013a]).

1
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The criteria for the central examinations indicator are based on the oper-
ationalization of Bishop (1997, 260), who proposes five criteria for central
exams: (1) the diploma has real consequences and is not merely symbolic; (2)
diplomas are tested against a national standard; (3) central examinations are
organized by discipline; (4) the outcome is not dichotomous (pass/fail); and (35)
the exam is part of secondary education and covers most of the student popu-
lation in secondary education. The data for central examinations are derived
from the European Glossary on Education, particularly from the section on
examinations, qualifications, and titles (Eurydice 2004). This report provides
a summary of all examinations in a country and indicates whether the exams
are enforced by a national institution. If countries meet both criteria, they are

Figure 1. The tracking index and central exit examinations across countries
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Table 2. Descriptive Statistics for Country-Level Variables

Curricular Tracking and Central Examinations

Tracking index Central exams Mean ESCS SD ESCS
Australia -1.043 0.81 0.320 0.757
Austria 1.817 0 0.087 0.825
Belgium 1.018 0 0.233 0.912
Bulgaria -0.019 1 -0.099 0.982
Canada -1.321 0.51 0.466 0.821
Czech Rep. 1.621 1 0.017 0.742
Denmark -0.870 1 0.143 0.935
Finland -0.870 1 0.412 0.780
France -0.474 1 -0.115 0.841
Germany 1.862 0.44 0.198 0.900
Great Britain -1.043 1 0.184 0.781
Greece -0.474 0 0.029 0.986
Hong Kong -0.273 1 -0.809 1.012
Hungary 1.421 1 -0.154 0.946
Iceland -0.805 1 0.715 0.884
Ireland -0.302 1 0.061 0.847
Israel -0.063 1 -0.011 0.880
Italy 0.166 1 -0.096 0.978
Japan -0.474 1 -0.008 0.722
Korea Rep. 0.072 1 -0.129 0.820
Latvia -0.576 1 -0.048 0.859
Liechtenstein 0.546 1 0.083 0.941
Luxembourg 0.700 1 0.222 1.090
Netherlands 0.937 1 0.314 0.845
New Zealand -0.419 1 0.098 0.779
Norway -1.043 1 0.476 0.735
Poland -0.083 1 -0.215 0.914
Portugal -0.327 0 -0.239 1.159
Russia -0.386 1 -0.161 0.794
Slovakia 1.621 1 -0.088 0.837
Slovenia 0.117 1 -0.057 0.877
Spain -1.020 0 -0.249 1.055
Sweden -0.870 0 0.338 0.811
Switzerland -0.138 0 0.026 0.856
Turkey 1.201 1 -1.151 1.204
United States -1.321 0.09 0.156 0.920
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coded 1. Because the report covers only European countries, our data are sup-
plemented and cross-checked with data from Fuchs and Wossmann (2007, 438)
and Wossmann et al. (2009, 123). The vast majority of countries receive a value
of 0 (no exams) or 1 (exams). However, following Wéssmann et al. (2009), four
countries receive a different value (Australia, Canada, Germany, and the United
States) because central examinations are held in only some states or provinces
within the country.

In figure 1, the countries are displayed by their level of tracking and the exis-
tence of central examinations. It is evident that there are no “empty cells” in our
institutional mix; there are countries with and without central exams that vary
in the extent to which they have tracked educational systems.

Table 2 shows the scores for all countries for both institutional indicators that
are relevant for the present analysis. Furthermore, table 2 contains the mean and
standard deviation in the ESCS variable to indicate the amount of inequality in
test scores in each country. We observe that there is considerable variation in
the mean level of the socio-economic status of the students, which is lowest
in Turkey and highest in Iceland. The final column shows the standard devia-
tion and the level of dispersion of test scores. Here, we see that countries are
more alike in this aspect, and the standard deviation around the mean of most
countries is close to 1.

Results

We will first discuss the models that examine individuals nested in countries
without considering the school level (following equation 1). We then will show
the results of models in which we add the school level to the analysis and control
our results for relevant school characteristics (following equation 2).

Country-Level Fixed Effects Models

The null model in table 3 shows that the country fixed effects account for nearly
8 percent of the total variation in students’ scores on the PISA mathematics test.
In model 1, the relationship between individual-level control variables (female,
grade year, age, immigration status, and socio-economic status) and student
performance are estimated. All effects are highly significant in the expected
direction. The indicators for female, age, and both first- and second-genera-
tion immigrants (with the status “native” as a reference category) are nega-
tively related to student performance. Girls score, on average, 14.3 points less
than boys, whereas first- and second-generation immigrants score significantly
worse (12.9 and 10.1 points, respectively) than native students. Grade year is
positively associated with performance; students in higher grade levels perform
better. As expected, the effect of socio-economic status (ESCS index) on student
achievement is positive: for every standard-deviation increase in socio-economic
status, the PISA score increases by 33.3 points.

In model 2, we add the cross-level interaction between tracking and socio-
economic status. The main effect of tracking is not added to this model because
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Curricular Tracking and Central Examinations

Table 3. Regression Models with Country Fixed Effects (dependent variable: performance on
PISA mathematics test)

Model 0 Model 1 Model 2 Model 3 Model 4

Individual level

Country fixed yes yes yes yes yes
effects
Female -14.267** —-14.259** —-14.270** -14.272%*
(0.461) (0.461) (0.462)  (0.461)
Grade 46.946**  46.807** 46.936%*  46.972%%
(0.516) (0.518) (0.518) (0.518)
Age -9.465**  -9.412%* -9.462%*  -9.477%*
(0.833) (0.833) (0.834) (0.833)
Native ref. ref. ref. ref.
2nd-generation -12.938** -12.769** -12.915** -12.836%**
immigrant (1.067)  (1.069) (1.072)  (1.072)
1st-generation -10.125** -10.105** -10.248** -10.197**
immigrant (1.447) (1.446) (1.446)  (1.447)
Socio-economic 33.282%* 33.279**  30.908**  31.181**
status (ESCS (0.284) (0.284) (0.421) (0.427)
index)
Interactions
ESCS*tracking 1.757%* 1.544%* 3.139%**
(0.264) (0.260)  (0.429)
ESCS*central 3.275%% 3.084%*
exams (0.559)  (0.568)
ESCS*central -2.545%*
exams*tracking (0.607)
Constant 517.043** 191.384** 192.553** 191.905** 191.564**
(0.904)  (12.715)  (12.722)  (12.725)  (12.723)
R2 0.079 0.258 0.258 0.258 0.259
Observations 261,578 261,578 261,578 261,578 261,578

Source: PISA 2009, own calculations for 36 countries (see table 3).

Note: Standard error in brackets. All standard errors calculated by taking into account
the variance both between and within plausible values. Sampling weights were used in all
analyses.

** p < .01, two-tailed tests

the fixed effects of countries already capture all of the between-country heteroge-
neity, including the heterogeneity in tracking regimes. The cross-level interaction
effect between tracking and socio-economic status is significant and positive:
the higher the level of tracking in an educational system, the greater the effect
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of social background on student performance tends to be. For each one-point
increase on the scale of tracking, the predicted effect of socio-economic status
on performance in the mathematics test increases by 1.8 points. These findings
are in line with earlier empirical studies of tracking (e.g., Brunello and Checchi
2007; Van de Werfhorst and Mijs 2010) and allow us to confirm hypothesis 1a:
when educational systems are more tracked, social-class background correlates
more strongly with student achievement.

Before we discuss the three-way interaction, let us first model the cross-level
interaction of central examinations with socio-economic status in model 3. The
cross-level interaction between central examinations and socio-economic status
is significantly positive, indicating that in countries with central examinations,
there is greater inequality in student performance across different socio-eco-
nomic backgrounds. This finding may be explained by the increasing competi-
tion between schools when accountability systems are established (Hanushek
and Raymond 2005). However, we do not attach too much significance to this
finding because in the later models (see tables 4 and 5) we show that the positive
interaction between social class and central examinations is not robust once the
school level is included.

In model 4, we add the variable that is the central focus of the article, the
three-way interaction between socio-economic background, central exams,
and tracking. By focusing on this three-way interaction, we are able to test the
hypothesis that although socio-economic status has a stronger effect on student
performance in strongly tracked educational systems, this effect might be miti-
gated if the system also has central exams. For this model, we find an effect of
-2.5, which is highly significant. The negative effect of the three-way interaction
shows that the relationship between tracking and inequality in student perfor-
mance by socio-economic background is attenuated when central exams are
applied.

If we compare the interaction between tracking and socio-economic back-
ground in the different models, we see that this effect for model 4 is nearly dou-
ble that of models 2 and 3. For each one-point increase on the tracking index,
the effect of ESCS on student performance increases by 3.1 points. This estimate
refers to the magnifying effect of tracking on inequality in systems without cen-
tral examinations (i.e., when central examinations = 0). Thus, if there are no
central examinations at the end of secondary education, the magnifying effect of
tracking on the relationship between socio-economic background and student
performance becomes even larger than previously thought. However, when cen-
tral exams are implemented, this negative effect of tracking is offset. This finding
is shown best by an example.

Following the lead of Aiken and West (1991), we can estimate the marginal
effect P of ESCS on performance for varying scores of tracking and central
exams using the following equation:

P =312+ (3.1xtracking) + (3.1XCE) + (~2.5x trackingxCE).  (3)
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This formula shows that the positive effect of tracking is largely offset by
the implementation of central exams. In a highly tracked country (mea-
suring 2 on the tracking index), the predicted marginal effect of ESCS on
school performance would be 35.5 rather than 37.4, a difference of nearly
two points. Moreover, the three-way interaction shows that this difference is
significant. In countries with central examinations, the relationship between
tracking and inequality in learning by socio-economic position is attenuated,
although tracking still increases the inequality of educational opportunity in
systems both with and without central exams. Therefore, this finding con-
firms hypothesis 2.

Figure 2 depicts the above calculation and the main finding of table 3.
The graph shows the marginal effect of ESCS on the mathematics score for
the changing values of our tracking index. We plotted two lines: one in the
absence and one in the presence of central examinations. It is clear that in
the absence of central examinations, educational institutions with tracking
are associated with larger social inequalities in learning. Figure 2 also makes
clear that the predicted effect of ESCS on the math test score is lowest in the
absence of both central exams and tracking. In a country with a comprehen-
sive educational system (measuring —1 on the tracking scale) and no central
exams, the predicted effect of ESCS is only 28.1. Our major contribution
to existing literature is, however, that the detrimental effects of tracking on
the equality of educational opportunity are larger in the absence of central
exams.

Figure 2. Marginal effects graph of the three-way interaction (table 3)
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Note: Based on model 4, table 3. There is a significant difference between the slopes for
tracking in the absence of central examinations and presence of central examinations.
ESCS refers to the PISA measure of socio-economic status.

Marginal effect of ESCS on mathematics score
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Adding the School Level to the Analysis

As discussed in an earlier section of this study, it is important to consider the
school level. However, this consideration also changes the interpretation of the
country-level effect of tracking (see hypothesis 1b). Schools play an intermediary
role because they are located between educational systems and students’ oppor-
tunities for educational performance. In many countries, the tracking effect
is largely caused by the allocation of students to schools of different educa-
tional levels. We are predominantly interested in determining whether our main
result—the negative three-way interaction between tracking, central exams, and
socio-economic background—is also confirmed in a model that allows us to
fully exploit the nested structure of the PISA data.

Table 4 presents models that are comparable to table 3, with the exception
that the school level is added to our analysis. In the null model of table 4, we
can see that schools make up 35.2 percent of the total variance in student perfor-
mance on the PISA mathematics test (ICC). Although adding the school level to
our analysis does not change the direction or significance of the individual-level
effects, the effect sizes are different. In model 1, we see that girls are predicted
to perform even worse (-19.3) than was estimated in the same model in table
3. Moreover, the effect of ESCS on student performance decreases to approxi-
mately two-thirds of the original estimate when we include the school level and
thus take into account that students are not randomly clustered across schools.

When we consider the interaction effects between socio-economic back-
ground and our contextual variables, even more important implications arise.
The negative interaction between socio-economic status and central examina-
tions remains, although the effect size is larger. However, the most important
difference between table 3 and table 4 is that the interaction effect between
socio-economic background and tracking changes direction. In the models that
nest students in schools, this interaction is now significantly negative: for each
one-unit increase on the scale of tracking, the effect of ESCS on student per-
formance on the PISA mathematics test decreases by 4.9 points. We therefore
confirm our hypothesis 1b.

If we take the schools into account by adding a random intercept, the asso-
ciation between socio-economic background and student performance changes.
This finding can be explained by the fact that in educational systems with explicit
tracking (most obviously in systems such as the German one, which has differ-
ent curricular tracks in separate schools, but also in countries with less tracked
systems, such as Belgium), pupils are allocated to different schools and/or loca-
tions based on their earlier performance (and based on parental background).
It is important to note that although the interaction effect of tracking and socio-
economic background is negative in our three-level models, we are not arguing
that tracking decreases inequality in student achievement along socio-economic
lines. Rather, our results show that the effect of tracking on the relationship
between social class and student performance is due mainly to the placement of
students in different schools (cf. Dronkers, Van der Velden, and Dunne 2012).

Model 3 in table 4 also shows that the positive interaction effect between
ESCS and central examinations that we found in table 3 disappears when we
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Table 4. Multilevel Linear Regression Models with a Random School Intercept and Fixed
Country Effects (dependent variable: performance on PISA mathematics test)

19

Model 0 Model 1 Model 2 Model 3 Model 4
Individual level
Country fixed yes yes yes yes yes
effects
Female -19.303** -19.435** -19.435** -19.439**
(0.472) (0.473) (0.473) (0.473)
Grade 43.175** 43.207** 43.212%* 43.235%*
(0.660) (0.659) (0.660) (0.660)
Age -8.881**  -8.843**  _8.845**  -8.855**
(0.759) (0.758) (0.758) (0.758)
Native ref. ref. ref. ref.
2nd-generation -13.080** -13.526** —13.532** -13.446**
immigrant (1.083) (1.072) (1.075) (1.074)
1st-generation -11.316** -11.379** -11.385** -11.400**
immigrant (1.373) (1.376) (1.379) (1.379)
Socio-economic 18.918%* 18.762%* 18.640%* 18.932%*
status (ESCS (0.342) (0.325) (0.436) (0.434)
index)
Interactions
ESCS*tracking —4.944%* —4.954** —3.432%*
(0.297) (0.292) (0.429)
ESCS*central 0.169 -0.082
gxans (0.626) (0.631)
ESCS*central -2.407%*
exams *tracking (0.666)
Constant S11.178**  223.618**  221.221**  221.198** 220.943**
(2.475)  (12.705)  (12.747)  (12.739)  (12.753)
>u (school) 2861.274** 1938.437** 1971.150** 1971.084** 1970.040**
(26.542) (19.415) (20.013) (20.011) (20.052)
e 5263.017%* 4624.682** 4609.979** 4609.979** 4609.526**
(17.844)  (15.554)  (15.722)  (15.722)  (15.748)
ICC (school) 0.352 0.296 0.300 0.300 0.299
-2LL 3,006,037 2,970,119 2,969,444 2,969,443 2,969,414
Observations 261,578 261,578 261,578 261,578 261,578
Number of 9,834 9,834 9,834 9,834 9,834
schools

Source: PISA 2009, own calculations for 36 countries (see table 3).
Note: Standard error in brackets. All standard errors calculated by taking into account the
variance both between and within plausible values. Sampling weights were used in all analyses.

** p<.01, two-tailed tests
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add the school level.” Most importantly, we again confirm the main finding:
the three-way interaction between socio-economic background, tracking, and
central examinations is negative and significant. Even when the role of schools
is taken into consideration, in systems without central examinations, tracking is
still more detrimental to the inequality of educational opportunity than it is in
systems with central examinations.

Adding the school level also allows us to control our findings for school-level
characteristics (table 5). Public schools (see model 5) are very strongly associated
with poorer student performance, meaning that, in general, students tend to per-
form better in private schools (cf. Dronkers and Robert 2008). However, model
8 also shows that when we take the socio-economic composition of schools into
account, this effect changes direction. Therefore, the negative effect of public
schools is due largely to the composition of these schools.

The student/teacher ratio is positively related to student performance, sug-
gesting that students in schools with larger classes perform better. Although this
might be a surprising finding, it is actually in line with earlier studies that tended
to find counterintuitive signs of the coefficient of class size (Hanushek and
Wossmann 2011). Moreover, in model 8, we find that this effect is not robust
for the inclusion of other school-level controls (see also Fuchs and Wossmann
[2007]).

In model 7, we add dummy variables for the location of the school, all of
which show significant effects. In this model, we can also see that both the
two-way interaction between tracking and ESCS and the three-way interaction
provide relatively stable and significant estimates, and these effects persist even
when we add a final control variable for the socio-economic composition of the
school. In model 8, we see that, unsurprisingly, the social composition of schools
has a large effect on student performance (60.2).

Most importantly, our main conclusion is not affected when we control for
several relevant school characteristics. The effect of socio-economic background
on student performance is still lower in tracked educational systems, and the
three-way interaction persists, indicating that central exams are associated with
a smaller effect of tracking on the relationship between socio-economic back-
ground and educational achievement. When we again calculate the marginal
effect P using the results from model 8 (see formula below), we find that in a
highly tracked country (measuring 2 on the tracking index), the predicted mar-
ginal effect of ESCS on school performance is 6.3 with and 11.3 without central
exit examinations, a difference of five points:

P=17.1+ (—2.9><tracking) + (0.4><CE) + (—2.7><tracking><CE). (4)

Figure 3 depicts this finding graphically. It shows the marginal effect of ESCS
for changing values of tracking and central exams, this time based on table 5.
The figure shows that the association between tracking and the marginal effect
of ESCS on student performance is smaller in educational systems that have
central exams.
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Table 5. Multilevel Linear Regression Models with School-Level Controls (dependent
variable: performance on PISA mathematics test)

Model 5 Model 6 Model 7 Model 8
Individual level
Country fixed effects yes yes yes yes
Female -19.129** -19.152%** -19.1697** -19.304**
(0.486) (0.487) (0.487) (0.486)
Grade 42.869%** 43.356** 43.326** 42.278%**
(0.668) (0.686) (0.687) (0.684)
Age -8.716** —8.842%% -8.862%* -8.4627*
(0.774) (0.799) (0.800) (0.799)
Native ref. ref. ref. ref.
2nd-generation -12.918** -12.921** -13.068** -12.712**
immigrant (1.110) (1.147) (1.152) (1.145)
1st-generation -11.308%** -10.424%** -10.550** -10.277**
immigrant (1.401) (1.446) (1.453) (1.449)
Socio-economic 18.924%* 18.788%* 18.743%* 17.095%*
status (ESCS index) (0 439) (0.452) (0.452) (0.457)
Interactions
ESCS*tracking -3.356** -3.378%* -3.360** -2.936**
(0.435) (0.448) (0.448) (0.451)
ESCS*central 0.011 -0.073 -0.067 0.386
exams (0.644) (0.665) (0.666) (0.662)
ESCS*central -2.468** -2.302%* -2.307** -2.694**
exams* tracking (0.675) (0.694) (0.695) (0.694)
School-level
Public school -13.227** -12.419%** -11.477** 7.932%*
(1.609) (1.699) (1.707) (1.463)
Student/teacher 0.624%* 0.507** -0.095
ratio (0.161) (0.159) (0.116)
School located in ref. ref.
village
School located in 6.173** -3.716*
small town (1.742) (1.643)
School located in 9.228%* -7.023**
town (1.757) (1.634)
School located in 12.332%** —11.344**
city (1.884) (1.724)

(Continued)
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Table 5. Continued

Model 5 Model 6 Model 7 Model 8
School located in 12.937%* -10.999%**
big city (2.497) (2.122)
Mean school ESCS 60.244%*
(1.258)
Constant 230.424** 218.906** 210.024%** 211.831**
(13.117) (13.833) (13.866) (13.732)
Zu (school) 1922.283**  1928.711** 1913.861%* 1229.355%*
(20.188) (20.976) (20.747) (13.572)
e 4638.467**  4622.317*%* 4621.666** 4622.199**
(16.265) (16.834) (16.8595) (16.941)
ICC (school) 0.293 0.294 0.292 0.209
-2LL 2,852,957 2,692,882 2,689,761 2,686,711
Observations 253,921 239,865 239,468 239,468
Number of schools 9,515 8,972 8,959 8,959

Source: PISA 2009, own calculations for 35 countries (see table 3).

Note: Standard error in brackets. All standard errors calculated by taking into account

the variance both between and within plausible values. Sampling weights were used in all
analyses. In models 5, 6, 7, and 8, the number of observations is not constant due to missing
school data for several countries and the complete absence of school data for France.
**p<.01,* p<.05, two-tailed tests

Figure 3. Marginal effects graph of the three-way interaction (table 5)
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ESCS refers to the PISA measure of socio-economic status.
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Conclusion

Many studies have shown that greater social inequality is found in the achieve-
ment levels of students in educational systems where students are separated early
into different curricular tracks than in comprehensive systems (Brunello and
Checchi 2007; Van de Werfhorst and Mijs 2010; Marks 2005). However, such
studies have often ignored the question of whether the relationship between
tracking and inequality in learning by socio-economic background is affected
by other institutional characteristics of educational systems. The question of
whether other institutional features potentially counterbalance this relationship
has not previously been explored. In this study, we sought to fill this gap and
studied one aspect of educational systems that has a profound influence on how
tracking is related to inequality: central examinations.

Using data from the PISA 2009, we confirm earlier findings that inequality
in learning due to students’ socio-economic background is larger in educational
systems that are strongly tracked compared to comprehensive systems. However,
when we further differentiate the relationship between tracking and socio-eco-
nomic inequality, our study shows that the negative impact of tracking pupils
in different curricula is affected by whether countries have implemented central
examinations within secondary educational institutions. In societies where cen-
tral examinations are prevalent in the secondary-school system, the relationship
between the level of tracking and the level of inequality by socio-economic status
is attenuated. It is important to note that our study does not argue that central
exams increase the mean performance of all students. What we argue is that the
detrimental effect of tracking on the relationship between social background and
student achievement is attenuated in the presence of central exit exams.

The inclusion of the school level in our analysis demonstrates that the mea-
sured and unmeasured characteristics of schools also affect the impact of track-
ing on the importance of social background for learning. Differences between
schools that are a result of between-school tracking—selection, track, and socio-
economic composition effects—are thus accounted for. Even in the analyses that
incorporated the school level, a negative three-way interaction between socio-
economic background, tracking, and central exams was found.

We have two explanations for our main finding that the interaction effect
between tracking and socio-economic background on achievement in mathe-
matics is attenuated in systems with central exit examinations.

First, schools are more easily held accountable for their performance if they
must participate in central examinations (cf. Wossmann et al. 2009). Selection
into tracks therefore occurs more on the basis of objective indicators of ability
than socio-economic background. So-called “secondary effects” are likely to be
smaller when a country implements central examinations.

Second, central exams are likely to particularly affect schools that provide
lower (pre)vocational tracks, which include a higher proportion of children
from lower socio-economic backgrounds. Therefore, children from disadvan-
taged backgrounds benefit more from the educational system than children from
higher socio-economic classes, who benefit more from their family resources.
In countries with centralized examinations, therefore, the lower tracks are less
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evidently considered “waste bins for the untalented” than they are in countries
where schools are less easily held accountable for performance.

These findings are relevant for educational policy because they shed new
light on the relationship between tracking and educational inequality. The
OECD (2007, 14) has suggested that “limiting early tracking and streaming
and postponing academic selection” is an important step to promoting equity in
education. However, our article shows that the negative impact of tracking can
be attenuated by incorporating “standardizing” institutions to counteract the
strong impact of parents on the placement of students in different tracks at the
beginning of their school career. In addition to the move to reform educational
systems toward more comprehensive education, another means of combating
inequality in educational opportunity is to incorporate central examinations at
various times before and during the secondary-school years. Although we find
that tracking still increases social inequalities, the extent to which it does so is
lower in countries with central examinations.

Notes

1. Secondary education means education that follows the basic programs of the primary
level and includes the final stage of compulsory education. Often, subjects are taught
by specialized teachers who conduct mainly classes in their field of specialization.
Typically, cross-national research has examined tracking mostly in secondary educa-
tion (e.g., Marks 2005; Schiitz, Ursprung, and Wossmann 2008) because tracking in
higher education is less institutionalized (but see Shavit, Arum, and Gamoran 2007).
Given that we are studying secondary-school achievement, we focus on curricular
tracking between schools within secondary education.

2. Tracked educational systems can differ in their levels of “track mobility,” the pos-
sibility for a student to move from one track to another (Kerckhoff 2001). Although
we acknowledge that track mobility may offset some of the negative effects of track-
ing, data limitations do not allow us to incorporate this dimension into our analysis.

3. In addition to social background, geographical location can influence a student’s
access to school and hence the allocation of students. Unfortunately, our data do not
allow us to determine the extent to which between-school homogeneity or heteroge-
neity is a result of residential segregation.

4. Unfortunately, the PISA data do not provide information on the track placement

of students, nor do we have information on the achievement or track placement of

students before the age of 15.

We use an updated version of the country data that are available from www.thijsbol.com.

One factor was extracted from the data, which has an eigenvalue of 1.99.

7. An explanation for this disappearance is the inclusion of the school level, which low-
ers the coefficients for individual ESCS because part of the variance is now situated
at the school level instead of the individual level.
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