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The Gordian Knit Between Quality
and Inequality of Education: A Cross-National
Attempt to Unraveling

Jaap Dronkers

Introduction

Education is one of the pillars of modern societies. That makes education and its
quality such a salient topic, not only in the eyes of policy makers, but even more
in the eyes of parents. International indicators of the quality of education, schools,
teachers, etc., have become important tools for the decisions of both parents and
public policy makers. More knowledge about the actual quality differences in edu-
cation and their causes with reference to international standards and comparison has
become vital for policy makers and multinational firms to guide their decisions. A
side effect of the international benchmarking of the educational systems of countries
is the free availability of a large cross-national data set of the pupils of the involved
countries, their parents and their schools for scientific analyses.

History

International comparisons of the educational and the societal achievement have
a long history. The IEA studies (International Association for the Evaluation of
Educational Achievement, initiated by UNESCO) implemented in the late 1950s
were the first to allow research into the influence of characteristics of educational
systems on the scholastic achievement of students. However, partly due to poor
measurements and inadequate methods for analyses of the data, no clear effects
of educational systems on educational achievement could be detected with IEA
data. The very first IEA study, known as Pilot Twelve-Country Study, was con-
ducted in 1959-1962 with samples of 13-year-old students in 12 countries (Foshay,
Thorndike, Hotyat, Pidgeon, & Walker, 1962). Testing was carried out in five areas:
mathematics, reading comprehension, geography, science, and non-verbal ability.
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2 J. Dronkers

In 1995, IEA completed data collection for the Third International Mathematics
and Science Study (TIMSS). Forty-five countries participated in TIMSS, with more
than half a million students encompassing five grades tested. The overall aims of
the study were to measure the mathematics and science achievement in the vari-
ous target populations and to identify the major in- and out-of-school influences on
educational outcomes. TIMSS 1995 contributed to stabilization of the IEA cycle of
studies in mathematics, science, and reading literacy. The subsequent data collec-
tion for TIMSS (at present known as Trends in Mathematics and Science Study)
took place in 1999, 2003, and 2007.

With the emergence of the TIMSS (1995) and PIRLS (2001) studies, a new
impetus for research into cross-national achievement differences emerged. Next
to information on important individual background characteristics, these studies
have provided copious information on a wide range of school and educational sys-
tem characteristics. The various analyses with PIRLS and TIMMS data (Baker &
LeTendre, 2005) established that early selection into secondary education has a sig-
nificant influence on both the variation in scholastic performance and the average
educational performance of pupils on the country level.

These results are supported by earlier analyses with other cross-national data sets
(Rijken, 1999; Shavit & Blossfeld, 1993). The later found a significant influence of
differentiation on variance in educational performance. Results indicate that coun-
tries that show high levels of educational differentiation also show a high variance in
mathematical scores. Since schools in countries with highly differentiated systems
are generally more homogeneous in composition, the opposite effect was found on
the school level: The more differentiated the educational system, the less pupils
within a school differ in educational achievement.

PISA

This long and fruitful tradition within the educational sciences got policy impor-
tance when the OECD started to collect comparative data about the educational
skills of 15-year-old pupils in the OECD countries. Since 2000, the OECD has
tri-annually conducted large-scale tests among 15-year olds living in its member
states and partner states in order to assess the pupils’ mathematical, reading, and
scientific literacy. This now well-known PISA survey (Programme for International
Student Assessment) is an internationally standardized assessment that was jointly
developed by participating countries and administered to 15-year olds in schools.
The aim of PISA is nicely summarized as follows: “Are students well prepared
to meet the challenges of the future? Are they able to analyze, reason, and com-
municate their ideas effectively? Do they have the capacity to continue learning
throughout life? Parents, students, the public, and those who run education sys-
tems continually ask these questions. PISA, a three-yearly survey (2000, 2003,
2006) of 15-year olds in the principal industrialized countries, provides some
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answers.” In doing so, the OECD aimed to find out to what degree pupils near
the end of compulsory education have acquired some of the knowledge and
skills essential for full participation in society. Next to information on pupils’
educational performance, PISA also provides information on their individual char-
acteristics and the school they attend through respectively administering a student
and a principal questionnaire, and since 2006, in some participating countries
also a parent questionnaire. A growing number of educationalists (for instance
Marks, 2005) and economists (for instance WoBmann, 2003) use these PISA
data to measure the effectiveness of educational systems, to find the character-
istics which contribute to effectiveness differences and to solve the problems of
the cross-sectional nature of the cross-national data sets (Hanushek & W&Bmann,
2005).

European Social Survey

A weakness of the PISA data is that they are restricted to the educational achieve-
ment of 15-year-old students. This makes it difficult to say something scientifically
about the consequences of cross-national variances in educational achievement for
the inequality in modern society: cultural and societal participation, labor market
outcomes, income, family formation, etc. In order to stimulate also the cross-
national analyses of the consequences of educational achievement, we use in this
book also the European Social Survey, which has started in 2003. This European
Social Survey is organized by the European Science Foundation and available
since 2003. It is one of the best means available to compare the functioning of
societies of the European Union. Although this European Social Survey is not
totally suitable for cross-national analyses of consequences of educational achieve-
ment (the measurement of background variables is too general; there is too much
emphasis on attitudes instead of actual behavior), it is the best for cross-European
analyses.

Although sociological and economical questions are important in this book, there
is also space for analyzing educational policies and the legal forms of educational
systems. This is necessary, because these policies and legal forms create the oppor-
tunities and constraints of the various educational systems. This is relevant because,
as a consequence of this international benchmarking by the OECD (PISA, but also
their regular reviews of the national educational systems and the annual publication
“Education at a glance”), OECD has become an international and independent pol-
icy learning centre that confronts the national governments with their responsibility
for their educational system. The EU and its institutions have not developed exten-
sively this policy learning role in the field of education, partly due to the very
restricted role of the Union in educational affairs, even after the Maastricht Treaty
that gave some role for the Union in educational affairs. But the European Social
Survey can be used as a form of soft benchmarking of educational performance in
Europe.
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Topics of the Book

The book covers three general topics: Institutional arrangements and educational
outcomes; Migration and educational inequality; and Education in Europe and Asia:
analogies and differences. By selecting these three topics, the book covers on the one
hand a broad field, but on the other hand, it has a clear focus as well.

The first topic of institutional arrangements is a classical topic in the educational
sciences, because it addresses the effect of educational institutions and practices
(tracking, segregation, and educational expansion) on educational outcomes. The
new aspect of this book is that it introduces the international comparison in a
rigorous way, which gives more insight.

The cross-national approach of the second option (migration and education) is
relatively new. Migration is not a new phenomenon, but in Europe the cross-national
perspective was invisible or neglected for a long time. This cross-national perspec-
tive is largely also missing in the USA, and the best known comparisons of the
migration of the USA are with Canada and Mexico. Migration is one of the major
challenges for European societies and education has an important role to play in the
integration of these immigrants. But these educational aspects of immigration are
not analyzed from an international perspective despite the fact that migration is not
a national but an international phenomenon. The contributions analyze the various
reasons for more or less educational success of immigrants in Europe and the USA.
Sensitive topics like the relatively strong effects of the features of the countries of
origin of immigrants, the effects of religious characteristics on outcomes and ethnic
segregation in schools are not avoided. The last contribution of this part of the book
discusses another neglected topic: native minorities within the boundaries of other
nation-states within the European Union.

The third topic is hardly ever addressed: a European—Asian comparison of edu-
cational outcomes. The comparison of the Asian and European education gives vital
information for the human capital development by the European education, espe-
cially because the Asian countries tend to perform far better educationally than
Europe or Northern America. Despite this higher performance, most education
comparisons are made between the USA and Europe, while the real educational
challenge comes from Asia. The chapter with a comparison between Japanese and
Korean High Schools shows that the relation between education and society can be
quite different, even in bordering Asian nation-states.

Two Perspectives on Relation Between Education and Society

The comparative research presented in this book can also be distinguished based on
their different perspectives on the relation between education and society:

The first perspective analyzes how and in which degree different characteristics
of societies and educational systems influence the average educational achieve-
ments of (specific groups of) the pupils of those societies. The dependent variable
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in this perspective is the educational achievement of pupils and the independent
variables are macro-variables of those societies. In order to avoid error of aggre-
gation, in these analyses individual characteristics of pupils, parents, and schools
will be intermediary variables that are being influenced, via offering opportunities
and posing constraints to behavior, by these macro-variables. Having the data of so
many countries and of more than one measurement year offers the possibility of a
simultaneous multi-level analysis with data of various levels. A number of chapters
are mostly written from this perspective: the influence of educational segregation on
achievement, school-composition, tracking in secondary education, the role of grade
retention, school regimes and ethnic segregation, and the comparison of Japanese
and Korean High Schools and students.

The second perspective analyzes how and in which degree characteristics of
schools, educational systems and societal macro-characteristics deepen and soften
differences in educational outcomes of various groups of pupils. The dependent
variable in this second perspective is also the educational achievement between
pupils and the independent variables are the school- and parental characteris-
tics, while the macro-variables of those societies and educational systems act as
possible explanations of the variance between these school- and parental charac-
teristics. A number of chapters focus on the influence of educational systems on
the strength of inequality in a society: influences of national education policies,
educational expansion, and social class returns in post-communist societies, edu-
cational achievement of second generation immigrant in European society, and the
effect of parental background in the different educational systems of Germany and
Japan.

The third perspective analyzes how and in which degree different characteristics
of societies, their economies, and their educational systems are influenced by their
education systems and characteristics of those societies. The dependent variable in
this third perspective is the macro-variables of those societies while education is
the independent variable. This third perspective is to a certain level the mirror of the
first, reflecting the interdependent nature of education and society. Some chapters fit
best in this third perspective: language and ethnic minorities living in neighboring
countries and the intergenerational transmission of income and education in Japan
and France.

Problems with the Analyses of Educational Systems

However, the analysis of educational systems is not an easy topic, due to a number
of problems. Some of these problems are discussed briefly below and related to the
chapters in this book. These problems are not unique for the analysis of educational
systems, but show up in analyses of all types of human institutions. There are yet
no solutions for these problems and one can even doubt whether some of the prob-
lems can ever be solved. Some of these problems (like the importance of individual
behavior and the context) have a philosophical nature and cannot be solved only



6 J. Dronkers

by scientific knowledge only. Other problems might seem to have a more scien-
tific nature (like the importance of educational systems versus the characteristics of
societies), but it is impossible to conduct experiments (both for practical and moral
reasons) and thus get irrefutable scientific answers.

Educational Systems Provide Macro-Contexts for the Teaching
and Learning, but They Do Not Determine the Qutcomes

The first public objective of educational systems is to provide a systematic macro-
and meso-context to schools, teachers, and pupils which helps them to teach and
learn a number of useful cognitive skills and behaviors. An educational system is
thus not a goal in itself, but it is the institution which makes systematic teaching
and learning (as a part of the human socialization) possible, which can relate its
outcomes to the wider societal context and makes it possible to influence schools,
teachers, and pupils via this context. As a consequence of this hierarchical structure
of individuals with contexts of increasing abstraction, the effects of the macro-
characteristics like educational system on variations in individual skills and behavior
are small (relative to less abstract contexts, like schools) and often indirect via other
contexts (for instance school characteristics). The content of the taught skills and
behavior can vary per wider societal context (depending on their usefulness), but
reading and writing, arithmetic and mathematics, geography and history, science
and biology, and techniques and housekeeping are thought in some way and often
under disguised names in all modern educational systems as essential for the social-
ization. Not only skills and behaviors are learnt in schools, but also attitudes (like
cooperativeness) and values (like honesty) which are seen by the wider society as
important. Parts of some of these skills, behavior, attitudes, and values will also
have been learnt within other social contexts (family; peer-group; work place), and
the extent to which the latter happens will influence the effectiveness of teachers,
schools, and educational systems. As a consequence, educational systems might
vary in their effectiveness, depending on the specific skill, behavior, attitude, or
value that is being taught, and on the importance of the other social contexts. So,
due to this variation, it is difficult to say precisely how important educational sys-
tems are as a context for teaching and learning. It is clear that they have a significant
and substantial influence, but they are in no way determinants of the outcomes of
teaching and learning. The importance of individual characteristics and behavior
is paramount in comparison with the influence of educational systems. The reader
will find this motive in all chapters of this book: the individual variation is larger
and more important for predicting outcomes than characteristics of educational sys-
tems. That relative unimportance of educational systems is an important lesson to
be drawn from this book, which should make policy makers modest in using edu-
cational systems to reach political aims. However, it should be remembered that,
even if a context like an educational system has modest influences on individual
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outcomes, no effective schooling is possible without the structure provided by
educational systems.

Objectives of Educational Systems Relate Both to Qutcomes
Internal to Education and to Outcomes External to Education

Public objectives of education are both related to outcomes internal and external
to education. Internal outcomes are diplomas, transitions from a lower school-type
to a higher one, test-scores, etc. External outcomes of education are success not
only at the entrance of the labor market (search duration, unemployment risks, level
of job, and income), but also during the working life (trainability; unemployment
risks, level of job and income; age of retirement). However, external outcomes are
not only related to the labor market, but also to other domains of the life course,
like family formation (class and ethnic group heterogamy) and health. Educational
systems might show a different effectiveness, depending on the internal and external
outcomes, and it is not necessarily true that the effectiveness for one such outcome
is positively related to the effectiveness of another outcome. For instance, an educa-
tional system might have a high level of pupils leaving with a diploma, but the value
of these diplomas might be very low at the labor market. The chapter on educational
expansion gives an example of consequences of internal changes (field of study at
the tertiary level) for external outcomes (social class inequalities in post-communist
societies).

The Average Level of Outcomes Versus the Strength of Effects
of Pupil Characteristics

Next to internal and external outcomes, another distinction of the public objectives
of education is also possible. The first type of outcomes focus on the average level
of all pupils on an outcome (for instance university entrance), the second type focus
on the strength of an individual characteristic on that same outcome (the effect of
parental class on the university entrance). It is not clear whether an educational
system can produce both a high average level of an outcome and a small effect
of background variables at the same time. An analogous problem is the relation
between the average level of an outcome and the distribution of outcomes around
that average: mean and standard deviation might be influenced in different ways by
educational systems. This contradiction between quality (the level of outcome) and
equality (the strength of the effect of social background) is a longstanding debate in
education. Some chapters of this book address this problem, for instance not only
the chapter on institutional tracking and achievement growth, but also the chapters
about the Japanese and Korean high schools or the comparison between German
and Japanese achievement in secondary education.
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Outcomes of Education as Result of Characteristics of Educational
Systems Versus as Results of Societal Characteristics

Characteristics of educational systems are strongly related with the features of
their societies. As a consequence, characteristics of educational systems cannot be
studied without taking into account the characteristics of their societies. Combined
analyses of educational system and societal characteristics are possible (societal
characteristics do not explain all educational system effects) and necessary (some
educational system effects are societal differences) for the better understanding of
the effectiveness of educational systems. The found “evidence” should address the
relation between educational systems and societal environment and in the cross-
cohort the relation between the change in the educational system and the change in
the surrounding society. The chapters on the educational gaps between immigrant
and native students in Europe and the way schools tackle ethnic segregation address
indirectly this relation between educational system and surrounding society. But
these chapters are only the beginning of a long line of research to disentangle educa-
tional and societal characteristics. The chapter on the effects of the mother tongue on
pupils’ achievement in parallel school systems illustrates the difficulty to disentan-
gle these various effects, even in situations that seem so easy (like Swedish-speaking
students in Finland).

School and Class Characteristics as Expressions
of Educational Systems

Educational systems are the macro-context within which school’s have to function.
Educational systems might have hardly direct effects on outcome, but only by the
way schools are shaped within a particular educational system. But characteristics
of schools will be a more powerful explanatory variable than systems, because this
meso-context is closer to the micro-process of teaching and learning by teachers
and pupils. In order to avoid an overestimation of the direct effect of a characteristic
of educational systems (for instance the degree of differentiation), we should try to
include school and school-class characteristics as well (in this example the level of
school segregation). On the other hand, characteristics of educational systems can
have important indirect effects via school characteristics on outcomes. The chapters
on educational and ethnic segregation underline the problems for development of a
multi-level analytical model: pupils, teachers, school-classes, schools, regions, and
societies. But both chapters indicate a way to tackle the complex problems with the
disentangling of these multi-level effects.

The Geographical or Historical Range of Comparable
Educational Systems

One of the problems of the analyses of effectiveness of educational systems is the
geographical historical range of societies which should be included in the analyses.
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If one takes all available countries of the world in the analysis, one might end
up with a distinction between poor and rich countries, which is not very informa-
tive for the knowledge of educational systems. On the other hand, the educational
systems of EU member states might not vary enough to find significant effects.
Analyzing the educational systems of all OECD members might be a possibility, but
the membership of this organization is more political than content-driven and thus
contains strange outliers (Turkey, Mexico, and Japan), which might lead to flawed
results. There is an analogous problem with cross-cohort analysis: the time span
between the compared cohorts should be large enough for the full implementation
of an educational change, but not so large that the differences can be attributed to
non-educational changes. Various chapters illustrate the influence of historical and
geographical variation of educational systems, but they also show that they can be
compared. The easy answer of denying the possibility and relevance of comparing
educational outcomes and systems, so often given by educationalists, is contradicted
by the growing international interdependency of societies and the increasing com-
petition between societies and their educational outcomes for the best educated
students and scholars. Brain-drain is a kind of natural proof of this comparability
of educational outcomes across all developed nations.

Specific Outcomes of Educational Systems for Specific
Subpopulations

The effectiveness of educational systems might be quite different for different
groups. Characteristics which promote more science and mathematics orientation
among female pupils can have quite adverse and unintended effects on the educa-
tional achievement of boys (Luigi, Monte, Sapienza, & Zingales, 2008). The same
holds for immigrant pupils and native lower class pupils: less differentiation seems
to be beneficial for the educational achievement of the latter, but not for that of the
former. The chapter on the educational attainment of second generation immigrants
is an example of a combined analysis of macro-features of the origin and destination
countries and the micro-characteristics of immigrants.
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Part 1
Institutional Arrangements
and Educational Outcomes



The Influence of Educational Segregation
on Educational Achievement

Peter Robert

Introduction

Investigating the determinants of pupils’ educational achievement is an increasingly
important issue in educational research. School performance is widely considered as
a relevant forecaster of future trainability and employability. This holds especially
for those measures of achievement that are based on various external tests devel-
oped by experts instead of school marks given by pupils’ own teachers. The PISA
studies organized by the OECD represent a recent example of this kind of research.
PISA aims to report on the school performance of 15-year-old pupils in different
dimensions like reading, math or science “literacy” in cross-nationally comparative
way. It has strongly declared policy goals by providing information on students’
achievement, in fact monitoring the outcomes of the educational system since PISA
is a replicated research, and by generating nationwide discussions on the results that
can lead to governmental actions. The most important lessons national governmental
officials, policy makers, experts in educational research but also teachers, parents,
and students in each participating country can learn from the PISA results refer to
the place of their own school system in the rank order of the countries regarding
different fields of skills as well as the various correlates of students’ achievement in
the different countries.

While the mirror shown by the rank order of the nations with respect to their
own place is a crucial descriptive information about the efficiency and functional
activity of the school system in a given country, the determinants of the school
outcomes, factors associated with pupils’ measured knowledge and skills can, in
fact, open the room for the national policy debates on how to change and improve
the situation in the educational system. These factors form basically the complex
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environment of the learning activities. The broad set of conditions involves mea-
sures for circumstances and background information both for the home- and for the
school environment. Pupils’ family background characterized, e.g., by the level of
parental education or by their labor force participation shows a large variety in every
nation from the most disadvantaged to the most advantaged settings. At the same
time, boys’ and girls’ cognitive abilities with a similarly large diversity vary rela-
tively independently from their own social background and family circumstances.
This is why schools have a functional role to counterbalance the possible home
disadvantages of “talented” pupils with good cognitive abilities. Consequently, in
addition to the home environment, the school environment is considered crucial for
students’ achievement. Research in the fields of education, social stratification, and
status attainment proves clearly that the school systems of the modern societies vary
a lot by the success and efficiency of how they are able to meet this requirement of
compensating the social and cultural difficulties pupils can have in the school in
comparison to other pupils who bring a larger stock of knowledge, skills, and social
and cultural competencies from their own home environment. Lessons from these
studies reveal the most significant shortcomings of the educational system where
policy actions are needed for making the schools to work better in line with their
functional roles.

It would be a naive belief to think that home environment and school environ-
ment develop independently. On the contrary, in most societies families “contribute”
to creating and influencing the school environment to some extent in an active or
inactive, direct or indirect manner. Parents from high-status families can actively
influence educational environment in a school in a direct manner, e.g., by taking
part in decisions in the school board, using their special skills or network potential
to helping the school in fund raising, in preparing applications or influencing admin-
istrative decisions that have an impact on teaching circumstances in the school.
High-status families also affect school environment in a more indirect way by sim-
ply making decisions on choosing or not choosing a school, by sending or not
sending their offspring to a given school. The influence of the low-status fami-
lies on educational environment is more “passive” and indirect by simply “being
there” in the school since these families have usually no appropriate information
on the possible educational options, and no formal or informal connections for
making a real school choice. This process results in the varying social composi-
tion of the schools and this outcome has a strong impact on the school atmosphere.
Apparently social composition of schools frequently reflects to the milieu at home
when high-status parents try to ensure for their offspring the same advantageous cir-
cumstances they enjoy in the family and try to keep away low-status children from
this environment as they do it in their everyday child raising practice as well. The
phenomenon is known as school segregation and this is in the focus of the present
analysis.

The chapter is organized as follows: first, the research objectives are outlined
in more details by referring also to the theoretical background of the problem.
Second, the research hypotheses are formulated. Third, measuring segregation and
building models for investigating how segregation affects educational outcomes are
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shown. Then the results are presented and finally they are discussed in the light of
policy consequences.

Research Objective, Conceptual Background
and Policy Relevance

The analysis investigates how higher or lower degree of school segregation, homo-
geneous Vvs. heterogeneous grouping of students contributes to the differences in
educational achievement (while controlling for individual demographic and social
background characteristics). The issue is many times labeled in the literature as inte-
gration vs. differentiation as well. In order to provide an adequate theoretical basis
for the research, a broad sociological concept to be quoted here can be the work
by Coleman on social capital where network ties, peer influences, and investment
into the child are the key notions. In this context, there is a general assumption that
peer relationships affect students’ academic performance (Coleman, 1960; Coleman
et al., 1966). If this assumption holds, the social composition of schoolmates should
matter for students’ educational performance. Nevertheless, there is probably a dif-
ference between the public view and the policy maker’s view on how this effect
works in reality in the schools and what the consequences of this influence are for
pupils’ educational performance.

A typical public view can be that peers representing the same high level of the
social and cultural milieu from home will stimulate each other in an atmosphere
where skills, abilities, and good educational performance are valued. And on the
contrary, peers coming from families with lower level of social and cultural milieu
will produce a school environment where skills, abilities, and good educational per-
formance are not valued so much and this will hinder even the performance of
the talented pupils. This public view usually leads to support segregation in the
school. There is a quite frequent opinion, especially among parents with a mid-
dle, upper-middle or even higher social standing that the integration of pupils with
worse social background can decrease or even destroy educational climate and, con-
sequently, school performance of students coming from better social circumstances
will also turn to be weaker. Coleman (1988) argues that parents have high respon-
sibility for generating human capital for their offspring and they have to invest into
their children for the purpose of increasing their human capital. A possible form of
this investment can be if parents choose schools for their children where they think
that the appropriate and stimulating educational environment is ensured by the suit-
able social composition of schoolmates as well. This behavior is based, in fact, on
the assumption of an existing peer influence with a particular direction leading to
the fact that less segregated grouping of students is disadvantageous for the socially
privileged children.!

11t is important to note that expected higher academic performance of the school is just one reason,
which makes high-status parents to prefer to choose schools where other children are alike from
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On the other hand, the majority of educational policy recommendations argue
that heterogeneous grouping of students, less education segregation is best suited
for students. The claim is again that children’s performance at school depends on
their peers as well and it is assumed that higher levels of social segregation lead to
greater inequality in academic achievement. This kind of policy argument is even
stronger for pupils who come from more disadvantaged families with less favorable
social background. These pupils are expected to benefit from a less segregated
educational environment because their achievement can be better if they can study
in a more heterogeneous environment where they can have peers who come from
families with higher social status. At the same time, there is an alternate approach
in educational policy and also among teachers claming that teaching can be more
efficient with pupils grouped more homogeneously and students can also achieve
better if they are more alike each other — especially regarding existing skills and
capabilities. This latter assumption leads frequently to curriculum tracking and
ability grouping of the students.

A review of the relevant literature of previous studies shows that the most fre-
quent approach of studying integration vs. differentiation occurs perhaps by race
or ethnic origin. In line with the assumptions above, Coleman et al. (1975) found
a trend for an increasing racial segregation of black students when white families
departed from schools where stronger integration took place due to some policy-
driven measures. In fact, the intended process of integration turned to an unintended
process of segregation because families with higher social standing simply followed
the public view described above and “voted” against integration as they took their
children to another school. In consequence, the academic performance of black stu-
dents, which used to be better in majority white schools, deteriorated — supporting
the view of the policy makers on the usefulness of higher integration. Other studies
on the same topic also confirmed the academic gains of African-American students
in integrated schools (e.g., Entwisle & Alexander, 1992, 1994).

A similarly frequent and old issue in this type of research is the grouping of stu-
dents on the ground of differentiation based on abilities and placing them in different
schools or in different curricular tracks accordingly (e.g., Hauser & Featherman,
1976; Heyns, 1974; Kulik & Kulik, 1982; Oakes, 1985; Sorensen & Hallinan, 1986;
Hallinan & Sorensen, 1987). Hallinan (1988) summarizes the findings that tracking
and ability grouping have a negative effect on the achievement of lower track and
ability group students and a weak to modest positive effect on the performance of
higher track and ability group students. If this holds, then policy makers are right
that integration can be beneficial for students who ought to “catch up,” while other
students who have some advantages benefit from segregation.

the viewpoint of social and cultural background. In fact, they expect the peer effects even more
widespread and are afraid of any other “bad” influence their offspring can learn from or experience
with children with lower social standing. A recent study finds very limited peer effects on educa-
tional attainment but concludes that parents can still keep on considering the peer composition of
the school when choosing among options because of the other advantages of the peer group being
not necessarily of cognitive character (Gibbons & Telhaj, 2006).
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A more recent and relevant broad concept being suitable for investigating school
segregation is the organizational approach of schools and communities (Arum,
2000). This approach puts large emphasis on aspects of the broader environment,
e.g., the role of neighborhood (which probably contributes to school segregation in
accordance with the existing spatial segregation, especially when enrolment to edu-
cation is based on school districts). In fact, the concept of schools as organizations
has significant foregoing references (e.g., Bidwall, 1965; Meyer & Rowan, 1977)
but communities around the school and differences in parental interaction with the
school had strong contribution to the variance in academic performance for public
and Catholic schools as well (Coleman & Hoffer, 1987). Institutional arrangements
(Kerckhof, 1995) and legal regulations are also part of the environment being influ-
ential for school segregation and students’ educational achievement. In a recent
study, Buchmann and Dalton (2002) demonstrated how peer effects are influenced
by the institutional context of the school system in different countries. They grouped
12 countries by the type of educational system regarding stratification and tracking
and found that students’ educational aspirations are less influenced by their par-
ents or peers in countries where stratification and tracking of the school system are
stronger.

Indeed, countries differ a lot in whether study programs or school compositions
are based on different kinds of groupings of pupils resulting in more homogeneous
or heterogeneous schools and how educational policy handles school segrega-
tion. Educational systems are usually characterized by higher or lower level of
segregation depending — among others — on the role of tracking (e.g., academic
vs. vocational tracks) in the school structure. On this ground, when investigating
the extent of educational segregation Jenkins, Micklewright and Schnepf (2006)
labeled Austria, Germany and Hungary as most segregated, while Finland, Norway,
Sweden or Denmark as less segregated educational systems. In addition to voca-
tional specificity as main determinant of tracking, in a broader sense the whole
welfare regime concept and differences in the welfare regimes as formulated by
Esping-Andersen (1990, 1999) can have an impact on policy intentions to making
schools to play a stronger or weaker institutional role in compensating the inequali-
ties pupils have and bring from home when they enter the educational system. Most
probably, the Scandinavian countries with their social democratic welfare regime
are in special position in this regard as well, while, e.g., the educational system
in the Anglo-Saxon nations is more competitive under the conditions of a liberal
welfare regime. This indicates that the national systems of education have strong
policy responsibilities in line with the policy relevance of the issue (Postlethwaite,
1995).

Research Hypotheses About the Effect of Segregation
Unlike the quoted studies above, this analysis does not aim to deal with segrega-

tion based on race, ethnicity or ability. Instead the study focuses on homogeneity
vs. heterogeneity with respect to social background like parental education and
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occupation. This means that the present research follows an approach stating that
if schools are socially segregated it means that students from more affluent families
are concentrated and being separated from pupils from low-status families who tend
to concentrate in other schools.?

Along these lines, the general hypothesis can expect to find support for the major
educational policy argument.

HI1. Educational segregation decreases educational performance or, in other
words, more heterogeneous grouping of students will increase their achieve-
ment.

In the next step, going into more details, further distinctions can be made between
pupils with better and worse social background characteristics. Here two hypotheses
are possible.

H2. Students coming from less advantageous families benefit from heteroge-
neous grouping and lower segregation; their performance is higher in such
educational environment with higher integration.

H3. Heterogeneous grouping of students is detrimental for the achievement
of students coming from families with better social standing; low level of
segregation, higher integration decreases their school performance.

In addition to these three main hypotheses some further expectations can be
mentioned like social origin has a direct effect on school performance, students
with more favorable family background achieve better, while less affluent pupils
achieve worse; boys achieve better on math test, while girls achieve better on reading
test; the average math and reading scores are higher in schools in larger settle-
ments. The hypotheses are worth to test on different sub-groups of the countries
in accordance with the expected variation in the country-specific characteristics of
the institutional settings within the national systems of education. For example, stu-
dents’ educational performance can be less affected by the higher integration in
the Scandinavian countries where the educational system is probably more egali-
tarian anyway in accordance with the democratic welfare regime, but can be more
affected in the Anglo-Saxon nations with a more liberal welfare regime. The Post-
Communist countries have a school system where tracking plays a large role.
On this ground, higher integration in schools can be assumed as having positive
influence on educational outcomes. The Asian countries can perhaps be charac-
terized by strong individual competition in the schools. This can lead to stronger
peer effects as well.

2 In fact, the PISA data used for the analysis would not make possible any other option either with
respect to the available information. At the same time, in most societies ethnic or racial segrega-
tion is not independent from social segregation based on parental educational and occupational
characteristics.
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Research Design: Data, Measures, and Statistical Models

Data

The analysis is based on the PISA 2003 data set. The PISA survey has been carried
out in most of the OECD plus in some other countries among students aged 15
years old. Both the methods and the most important findings are well documented
in various OECD publications (e.g., OECD, 2004). A pooled file containing data
from 41 countries are available on the Internet. Some countries have been left out
from the analysis: France, Hong Kong and Macao-China because of the missing
school location; Brazil, Mexico, Tunesia, and Uruguay because of the geographical
location and the specificity of the national educational systems; and Lichtenstein
because of the low N of cases. This means 33 countries with 215,485 pupils based on
the original sample size in each country. The data have been weighted by the student
weight, which is provided by the OECD and available in the original file. Since this
weight makes up the observations to the real number of students in each country,
the data have been adjusted back to the original sample size of the surveys in each
country. In a next step, all variables to be used in the analysis were investigated
from the viewpoint of missing cases. In order to avoid losing these cases, dummy
variables were computed which indicate if no valid information is available for a
given pupil on a given variable. By including these variables in the analysis, these
cases remained in the data set.

Variables

The dependent variables of the analysis are the so-called plausible values for math
and reading. The PISA 2003 data set contains 5-5 of them; taking into account
the measurement errors emerging from the math and reading tests, 2 x 5 plausible
value variables are assigned to each respondent for math and reading. Students’ real
achievement is a kind of average of these values. Nevertheless, the plausible values
correlate at a very high level; for math, these correlations are around 0.920 and
0.921 and for reading they are a bit lower, around 0.851-0.853. When computing
aggregate measures out of the plausible values, separately for math and reading,’
they also correlated at a very high level with the input variables: 0.967-0.968 for
math and 0.938-0.939 for reading. It seems to be reasonable to run all analyses
twice, separately for math and reading, making a distinction between “real” and
“human” fields of learning, though the aggregate measures for math and reading
turned out to correlate at a level of 0.843.

3 Various ways of aggregating could be applied: simple arithmetic means, principal axis factoring,
and principal component analysis.



20 P. Robert
The independent variables contain five groups of measures.

1. For demographics, in case of gender females are coded as 1; age is taken as
it was available in the PISA data set; grade level compared to modal grade
expresses the possible repetition; and for family structure, single- and other
forms of parenthood are contrasted to intact family as a reference.

2. The PISA data contain a categorical variable on the location of the school;
four dummies were computed for village, small town, city, and large city, while
town is the reference category. The school-size variable informs on the number
of the students in the school. These variables serve control purposes.

3. For parental social background, two measures are available. HISEI is a
parental socio-economic index (Ganzeboom et al., 1992); PARED is the high-
est parental educational level measured in years. In this way, the social and the
cultural components of social origin are taken into account as direct and main
effects influencing students’ achievement.

4. Based on the same information on social background, four measures were
computed in order to characterize the school from the viewpoint of social
and cultural climate. On the one hand, the mean level of the parental socio-
economic index and of the highest parental education has been computed and
these means express how high or low the general level of the school is by
these social and cultural parental indicators. On the other hand, the standard
deviation for the parental socio-economic index and for the highest parental
education has been computed. Both means and standard deviations are con-
textual variables and were computed on the school level within countries.
The measures derived from an aggregation procedure were merged to each
individual student.

In fact, these standard deviation variables serve as simple measures for
segregation as they express homogeneity vs. heterogeneity. Higher standard
deviations for the parental status or education depict larger heterogeneity in the
school and lower levels of segregation with respect to the social and cultural
conditions, while smaller standard deviations for parental status or education
show larger homogeneity for the school and stronger segregation in the social
and cultural settings. In simple statistical terms, if there is a positive rela-
tionship between the predictors and the dependent variables (where higher
value means better test scores and better performance), then lower segrega-
tion increases achievement. But if there is a negative relationship between the
predictors and the dependent variables, then lower segregation (or higher inte-
gration) decreases achievement. In this way, the general hypothesis of the study
will be tested.

5. The last group of the independent variables contains interaction terms between
the two social background variables (parental socio-economic index and high-
est level of parental education) and the two segregation measures (standard
deviations) derived from the aggregation procedure for occupation and edu-
cation on the school level within countries. In fact, four interaction terms
have been computed. For both continuous parental social background vari-
ables (HISEI and PARED) 2-2 dummies have been computed expressing that
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the pupil comes from a family which belongs to the highest or the lowest 25%
regarding the socio-economic status or the level of education in the family.
Consequently, the interaction terms model the four situations.

5.1. Pupil from low-status family in a school segregated at low level = low-
est 25% of the socio-economic status (HISEI) x standard deviation of
parental occupation (HISEI) in the school;

5.2. Pupil from low culture family in a school segregated at low level = lowest
25% of the parental education (PARED) x standard deviation of parental
education (PARED) in the school;

5.3. Pupil from high-status family in a school segregated at low level = high-
est 25% of the socio-economic status (HISEI) x standard deviation of
parental occupation (HISEI) in the school;

5.4. Pupil from high culture family in a school segregated at low level =
highest 25% of the parental education (PARED) x standard deviation
of parental education (PARED) in the school.

The interaction terms serve to model how school segregation affects educational
attainment for those students coming from better or worse social background. In
simple statistical terms, if there is a positive relationship between the predictors
representing students coming from low-status families (5.1., 5.2.) and the depen-
dent variables, it means that these low-status pupils benefit from lower educational
segregation. In this way the second hypothesis of the study will be tested. But if
there is a negative relationship between the predictors representing students coming
from high-status families (5.3., 5.4.) and the dependent variables, it means that these
high-status pupils achieve worse under the conditions of lower educational segre-
gation in integrated schools. In this way, the third hypothesis of the study will be
tested.

Models

In the whole analysis, OLS regressions are applied where the math and reading are
the dependent variables and they are predicted by the independent variables. The
models are estimated for the full set of the selected countries (N = 33) and also for
five subsets of the countries: EU19, Scandinavian, Anglo-Saxon, Post-Communist
and Asian nations.* The unstandardized regression estimates are presented in the
tables if they are significant at least p < 0.05 level. Fit of models is indicated by the
adjusted R? values.

4 Country groups: EU-19: Austria, Belgium, Czech R., Denmark, Finland, Germany, Greece,
Hungary, Ireland, Italy, Latvia, Luxembourg, Netherlands, Poland, Portugal, Slovakia, Spain,
Sweden, UK (N = 110,792); Scandinavian: Denmark, Finland, Iceland, Norway, Sweden
(N = 21,366); Anglo-Saxon: Australia, Canada, New Zealand, UK, USA (N = 57,561), Post-
Communist: Czech R., Hungary, Latvia, Poland, Russia, Slovakia, Yugoslavia (N = 37,741), and
Asian: Indonesia, Japan, Korea, Thailand (N = 25,925).
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Hypotheses 1-3 are tested independently in 6 models for the pooled file of the
33 countries, separately for students’ reading and math performance:

1. Model HI.A-B refers to Hypothesis 1; model A is the direct and uncon-
trolled effects of the two segregation measures (standard deviation of HISEI and
PARED);

2. Model B contains the same effects controlled for all other independent variables:
the level of the school, the main effects of parental socio-economic background
and education, gender, age, grade, school location, and school size;

3. Model H2.A-B refers to Hypothesis 2; model A is the direct and uncontrolled
effects of the low-status/culture students in the low segregated schools;

4. Model B contains the same effects controlled for all other independent variables;

5. Model H3.A-B refers to Hypothesis 3; model A is the direct and uncontrolled
effects of the high-status/culture students in the low segregated schools;

6. Model B contains the same effects controlled for all other independent variables.

The same analysis is replicated for the five country sub-sets.’
Finally, a full model including all independent variables is also estimated for the
full set of countries as well as for all country groups.

Results

Before turning to the multivariate analysis of the educational achievement, it is
worth to look at the bivariate relationships between the main predictors (see Tables 1
and 2). The zero-order correlations indicate that integration by status (parental occu-
pational score) increases but integration by cultural conditions (highest level of
parental education) decreases students’ performance in general.® This pattern holds
for both reading and math and for most of the country groups. The Anglo-Saxon
countries deviate where even integration by social status decreases achievement,
while lower segregation increases students’ performance in the Post-Communist
nations. It also seems that low-status/culture pupils do not benefit from integration
(the correlation coefficients are negative). But the achievement of high-status/culture
pupils has not deteriorated either in the integrated schools (the correlation coeffi-
cients are positive). This pattern is fully consistent for all country groups. Thus, at
first sight the hypotheses in this regard seem to be not supported by the data — if
no controls are taken into account. At the same time, both the level of the school

5 All models are controlled for the country dummies. Reference countries: Canada for the full
set model, Italy for the EU-19 countries, Finland for the Scandinavian countries, Canada for the
Anglo-Saxon countries, Slovakia for the Post-Communist countries, and Indonesia for the Asian
countries.

6 It is important that this divergent pattern exists in the level of correlations, so this is not a con-
sequence of any multicollinearity between these measures. In fact, the two segregation variables
correlate only at 0.049 (see Table 19.)
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Table 1 Zero-order correlations between school segregation and educational achievement:
Reading performance

Full Anglo-  Post-

Explanatory country Scandinavian ~ Saxon Communist

variables set (33) EU-19 (5) 5) @ Asian (4)

The effect of
segregation

—Parental occupation ~ 0.137 0.213 0.060 —0.026 0.114 0.036
(std)

—Parental education  —0.222 —0.159 —0.072 —0.144 0.030 —0.436
(std)

Interaction terms

Low status x low -0.177 —-0.195 —0.170 -0.197 —-0.179 —0.135
segregation

Low culture x low ~ —0.189 —0.189 —0.144 —-0.117  —0.106 —0.250
segregation

High status x low 0.232 0.258 0.198 0.230 0.244 0.167
segregation

High culture x low 0.146 0.152 0.116 0.156 0.200 0.107
segregation

The level of the
school

—Parental occupation ~ 0.494 0.456 0.118 0.330 0.422 0.654
(mean)

—Parental education 0.429 0.351 0.060 0.264 0.396 0.592
(mean)

Parental main effects

Occupation (status) 0.355 0.326 0.224 0.285 0.298 0.418

Education (culture) 0.311 0.249 0.168 0.212 0.266 0.377

as measured by the means of parental occupational score and the level of parental
education, and the parental characteristics of the students at individual level have
positive impact on achievement as one can expect. (Further correlations between
the independent variables are shown in the Appendix Table 19.)

Testing Hypothesis 1

We assumed that heterogeneous grouping of students will increase their educational
achievement. In Tables 3 and 4, the H1.A models show that — in line with the
correlations — integration by status increases but integration by culture decreases
educational performance in reading and math (controlled for country variation).
When further control variables are added to the model (H1.B + the “full model”),
the positive influence of status integration turns to insignificant (for reading) and
even to negative for math. It seems that the expectation of policy makers that the
lower level of segregation has a general favorable outcome for students’ educational
achievement does not hold.
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Table 2 Zero-order correlations between school segregation and educational achievement: math
performance

Full Anglo-  Post-

Explanatory country Scandinavian ~ Saxon Communist

variables set (33) EU-19 (5) 5) @ Asian (4)

The effect of
segregation

—Parental occupation ~ 0.122 0.174 0.045 —0.034 0.091 0.015
(std)

—Parental education  —0.270 —0.203  —0.066 —0.133 0.013 —0.516
(std)

Interaction terms

Low status x low -0.179 —-0.197 —0.190 —0.206 —0.194 —0.143
segregation

Low culture x low ~ —0.205 —0.198 —0.154 —0.118 —0.154 —0.253
segregation

High status x low 0.235 0.260 0.223 0.244 0.247 0.159
segregation

High culture x low 0.158 0.165 0.134 0.187 0.247 0.110
segregation

The level of the
school

—Parental occupation ~ 0.518 0.462 0.121 0.334 0.444 0.699
(mean)

—Parental education 0.471 0.383 0.105 0.290 0.415 0.640
(mean)

Parental main effects

Occupation (status) 0.375 0.341 0.251 0.293 0.316 0.447

Education (culture) 0.342 0.276 0.189 0.235 0.303 0.406

All correlations are significant at least at p < 0.05.

Country groups: Full country set: See text (N = 215,105).

EU-19: Austria, Belgium, Czech R., Denmark, Finland, Germany, Greece, Hungary, Ireland, Italy,
Latvia, Luxembourg, Netherlands, Poland, Portugal, Slovakia, Spain, Sweden, United Kingdom
(N =110,792).

Scandinavian: Denmark, Finland, Iceland, Norway, Sweden (N = 21,366).

Anglo-Saxon: Australia, Canada, New Zealand, United Kingdom, United States (N = 57,561).
Post-Communist: Czech R., Hungary, Latvia, Poland, Russia, Slovakia, Yugoslavia (N = 37,741).
Asian: Indonesia, Japan, Korea, Thailand (N = 25,925).
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Table 3 The effect of school segregation on educational achievement: Reading performance, full
set of countries (33), N = 215,105

Explanatory Model Model Model Model Model Model
variables® HI.A HI.B H2.A H2.B H3.A H3.B Full model
The effect of
segregation
—Parental 5.092 (—0.101) (0.043)
occupation
(std)
-Parental —21.898 —3.710 —2.799

education (std)

Interaction

terms 1

Low status x low —2.182 —0.480 —0.553
segregation

Low culture x —9.237  —1.448 —0.816

low segregation

Interaction
terms 2

High status x low 3.019 —0.092 0.194
segregation

High culture x 4505 1374 —0.487
low segregation

The level of the
school

—Parental 2.979 2.968 2.960 2.993
occupation
(mean)

—Parental 4.264 5.240 5.072 4.302
education
(mean)

Parental main
effects

Occupation 0.655 0.522 0.699 0.443
(status)

Education 1.184 0.691 1.524 1.017
(culture)

Missing —35.352 —36.769 —35.296 —36.308
occupation

Missing —36.887 —37.269 —37.269 —37.747
education

Demographics

Sex = female 29.976 30.014 29.933  29.984
Age —6.830 —6.793 —6.756  —6.809
Grade 34.690 34.717 34.662  34.616

Family

—Single —11.315 —11.366 —11.931 —11.295
—Mixed —6.909 —6.998 —7.058 —6.924
—Other —26.732 —28.816 —26.726 —26.763
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Table 3 (continued)

Explanatory Model Model Model Model Model  Model

variables? HI.A H1.B H2.A H2.B H3.A H3.B Full model

—Missing —22.973 —21.537 —21.459 —22.538

School

Location

—Village 9.075 9.725 9.619 9.261

-Small town 6.457 6.747 6.666 6.494

—City —2.096 —2.287 —2.202 -2.056

-Big city —4.708 —4.905 —4.931 —4.602

School size 0.005 0.005 0.005 0.005

Missing school —5.345 —5.419 —5.467 —5.286
size

Constant 506.692 370.028 544.856 364.430 513.751 344.061 381.178

Adjusted R? 0.209 0419  0.208 0.419 0.216 0.418 0.419

Significance = p < 0.05, not significant estimates in brackets.
#Controlled but not shown by country dummies, reference is Canada.
Note: Models H1A-B refers to hypothesis 1, H2A-B to hypothesis 2, and H3A-B to hypothesis 3.

Table 4 The effect of school segregation on educational achievement: math performance, full set
of countries (33), N = 215,105

Explanatory Model  Model Model Model Model Model

variables® HI1.A. H1.B. H2.A. H2.B. H3.A. H3.B. Full model
The effect of

segregation

—Parental 4.838 —0.244 —0.156
occupation (std)

—Parental —22.356 —2.395 —2.584

education (std)

Interaction terms

1.

Low status x low —2.286 —0.374 —-0.516
segregation

Low culture x —9.898 —0.493 (—0.293)

low segregation

Interaction terms

2.

High status x low 3.114 (0.078) 0.368
segregation

High culture x 6.060 (0.013) 0.721

low segregation

The level of the
school
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Table 4 (continued)

Explanatory Model  Model Model Model Model  Model

variables® HI1.A. H1.B. H2.A. H2.B. H3.A. H3.B. Full model

—Parental 3.073 3.057 3.049 3.084

occupation (mean)

—Parental 5.468 6.181 6.134 5.519

education (mean)

Parental main

effects

Occupation 0.673 0.568 0.648 0.403

(status)

Education 1.189 1.022 1.183 0.896

(culture)

Missing —29.152 —29.984 —28.333 —29.494

occupation

Missing education —30.071 —29.680 —29.324 -29.616

Demographics

Sex = female —14.526 —14.514 —14.542 —14.482

Age —6.053 —6.016 —6.021 —6.092

Grade 37.075 37.078 37.098 37.104

Family

—Single —12.631 —12.692 —12.737 —12.625

—Mixed —8.941 —9.081 —-9.018 —8.873

—Other —27.051 —27.140 —27.136  —27.115

—Missing —24.611 —23.184 —23.144 —24.547

School

Location

—Village 10.705 11.264 11.175 10.791

-Small town 7.349 7.559 7.525 7.395

—City —2.902 —3.004 —2.976  —2.922

-Big city —6.171 —6.314 —6.366  —6.160

School size 0.006 0.006 0.006 0.006

Missing school —3.443 3514 —3.567 —3.430

size

Constant 516.483 361.613 550.859 352.345 517.196 344.994  378.150

Adjusted R? 0.242 0.424 0.247 0.424 0.258 0.424 0.425

Significance = p < 0.05, not significant estimates in brackets.
4Controlled but not shown by country dummies, reference is Canada.
Note: Models H1A-B refers to hypothesis 1, H2A-B to hypothesis 2, and H3A-B to hypothesis 3.

Separate analysis by the country groups adds some variation to this result
(Tables 5, 6, 7 and 8). The policy related hypothesis 1 is more supported in the
Post-Communist countries for reading and to some extent for math, too, but it fails
completely in the Anglo-Saxon and Asian countries — when controlled for the other
independent variables.
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Table 5 The effect of school segregation on educational achievement: Hypothesis 1. Reading
performance, uncontrolled estimates, country groups

Anglo- Post-
Scandinavian  Saxon Communist Asian
Explanatory variables EU-19 5) 5) 7 4)
Parental occupation (std) 7.485 0.571 (0.197) 6.609 5.033
Parental education (std) -22.002 -12.458 -17.796 (-1.051) -21.975
Constant 441.056 565.197 567.429 378.607 397.704
Adjusted R? 0.115 0.066 0.035 0.132 0.463

Table 6 The effect of school segregation on educational achievement: Hypothesis 1. Reading
performance, controlled estimates, country groups

Anglo- Post-

Scandinavian ~ Saxon Communist Asian
Explanatory variables EU-19 ) 5) (7 4)
Parental occupation (std) (0.029) (0.025) -0.823 0.739 -1.234
Parental education (std) (-0.358) -3.756 -5.491 1.531 -9.383
Constant 367.630 356.435 490.281 427.285 234.288
Adjusted R? 0.385 0.240 0.266 0.403 0.566

Table 7 The effect of school segregation on educational achievement: Hypothesis 1. Math
performance, uncontrolled estimates, country groups

Anglo- Post-
Scandinavian Saxon Communist  Asian
Explanatory variables EU-19 5) (5) 7 4)
Parental occupation (std) 6.875 (0.235) (-0.084) 6.073 5.406
Parental education (std) -21.588 -12.727 -16.735 -2.316 -26.271
Constant 438.287 571.948 574.172 417.456 348.277
Adjusted R? 0.132 0.052 0.045 0.094 0.542

Table 8 The effect of school segregation on educational achievement: Hypothesis 1. Math
performance, controlled estimates, country groups

Anglo- Post-
Scandinavian ~ Saxon Communist  Asian
Explanatory variables EU-19 ) (@) 7 “4)
Parental occupation (std) -0.338 (-0.134) -0.932 (0.267) -1.476
Parental education (std) 1.133 -3.637 -2.257 1.658 -13.592
Constant 375.269 352.781 425.420 427.605 228.813
Adjusted R2 0.377 0.181 0.248 0.363 0.625

Significance = p < 0.05, not significant estimates in brackets.
Estimates in Tables 5 and 7 are controlled but not shown by the country dummies only; estimates
in the Tables 6 and 8 tables are controlled but not shown as in Tables 3 and 4 (column 2).



The Influence of Educational Segregation on Educational Achievement 29
Testing Hypothesis 2

When students with poor social and cultural background can study in an integrated
school environment, their educational performance is expected to be better. The
negative estimates from the H2A models in Tables 3 and 4 do not confirm this
policy assumption. The result persists even if various forms of the model are fitted
to the data including the other predictor variables as well (H2B models + the “full
model”). In this respect, there is not much country variation either (Tables 9, 10,
11, and 12). Only those pupils coming from families where parents belong to the
lowest quadrate culturally can benefit from studying under less segregated and more
integrated school environment if they live in the Anglo-Saxon countries.

Table 9 The effect of school segregation on educational achievement: Hypothesis 2. Reading
performance, uncontrolled estimates, country groups

Anglo- Post-
Scandinavian Saxon Communist Asian
Explanatory variables EU-19 5) 5) 7 4)
Low status x low segregation -2.344 -1.913 —2.428 -2.042 —-1.286
Low culture x low segregation -9.754 -8.008 -7.302 -15.696 -7.136
Constant 493.573  558.137 543.991  482.733 396.492
Adjusted R? 0.101 0.097 0.060 0.143 0.431

Table 10 The effect of school segregation on educational achievement: Hypothesis 2. Reading
performance, controlled estimates, country groups

Anglo-  Post-
Scandinavian ~ Saxon Communist  Asian
Explanatory variables EU-19 5) 5) 7 4)
Low status x low segregation -0.572  -0.296 -0.162  -0.181 —-0.346
Low culture x low segregation ~ —1.732  (-0.620) 2.458 -5.000 -2.455
Constant 383.548  322.022 407.384  460.445 197.025
Adjusted R? 0.386 0.240 0.264 0.404 0.560

Table 11 The effect of school segregation on educational achievement: Hypothesis 2. Math
performance, uncontrolled estimates, country groups

Anglo-  Post-
Scandinavian  Saxon Communist Asian
Explanatory variables EU-19 5) (&) (7) 4)
Low status x low segregation -2.405 -2.141 -2.537  -2.227 —-1.595
Low culture x low segregation ~ —10.122 -8.309 -8.232 -17.873 -8.007
Constant 484.085  560.160 550.243  513.104 377.379

Adjusted R? 0.130 0.090 0.078 0.122 0.512
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Table 12 The effect of school segregation on educational achievement: Hypothesis 2. Math
performance, controlled estimates, country groups

Anglo-  Post-
Scandinavian ~ Saxon Communist  Asian
Explanatory variables EU-19  (5) 5) @) (@)
Low status x low segregation -0.408 (-0.113) (-0.105) -0.258 -0.409
Low culture x low segregation -0.607 (-0.083) 3.543  -3.359 -2.898
Constant 389.709 308.294 365.329 451.935 174.149
Adjusted R? 0.377 0.181 0.247 0.364 0.616

Significance = p < 0.05, not significant estimates in brackets.
Estimates in Tables 9 and 11 are controlled but not shown by the country dummies only; estimates
in Tables 10 and 12 are controlled but not shown as in Tables 3 and 4 (column 4).

Testing Hypothesis 3

A typical concern for families with better social standing is that their offspring
will perform worse in the school if they study under integrated conditions where
schoolmates come from less advantageous social background. This assumption is
not supported by this analysis either. The interaction terms expressing that pupils
coming from families where parents belong to the lowest quadrate either socially or
culturally study in less segregated but more integrated schools turn out to be pos-
itive. This pattern mostly holds even if controlled for only the country dummies
(H3A models in Tables 3 and 4) or controlled for any other independent variables
(H3B models in Tables 3 and 4 + the “full model”). Nevertheless, in case of reading
and in the EU-19 country-group — when the control variables are introduced — there
is more probability that these pupils perform worse, given that the school is cultur-
ally integrated. In fact, the same result appears for the sub-set of the Scandinavian
countries as well both for reading and math. At the same time, high-status/culture
students in integrated schools do not seem to be in any danger in the Anglo-Saxon
countries (Tables 13, 14, 15, and 16).

Table 13 The effect of school segregation on educational achievement: Hypothesis 3. Reading
performance, uncontrolled estimates, country groups

Anglo-  Post-
Scandinavian  Saxon Communist  Asian
Explanatory variables EU-19 @) 5) 7 4)
High status x low segregation 3.254 2.383 2.721 2.658 2.783
High culture x low segregation 4.862 2.802 6.234  14.921 1.090
Constant 460.144 531.972 513.590 453.333 371.131

Adjusted R? 0.110 0.093 0.072 0.173 0.440
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Table 14 The effect of school segregation on educational achievement: Hypothesis 3. Reading
performance, controlled estimates, country groups

Anglo-  Post-
Scandinavian ~ Saxon Communist  Asian
Explanatory variables EU-19 (5) 5) 7 4)
High status x low segregation -0.236 0.256 0.161 3.052 (-0.131)
High culture x low segregation ~ —1.608  -5.452 (0.146) (-0.175) (-0.696)
Constant 358.674 312.885 424.621 446.545 182.404
Adjusted R? 0.386 0.242 0.264 0.403 0.560

Table 15 The effect of school segregation on educational achievement: Hypothesis 3. Math
performance, uncontrolled estimates, country groups

Anglo- Post-
Scandinavian Saxon Communist Asian
Explanatory variables EU-19 5) 5) 7 4)
High status x low segregation 3.321 2.697 2.782 2.581 3.057
High culture x low segregation 6.170 3.905 8.639 18.827 1.651
Constant 449.015  530.680 516.477  480.705 348.281
Adjusted R? 0.143 0.091 0.095 0.153 0.518

Table 16 The effect of school segregation on educational achievement: Hypothesis 3. Math
performance, controlled estimates, country groups

Anglo- Post-
Scandinavian Saxon Communist  Asian
Explanatory variables EU-19 (@) ) @) 4)
High status x low segregation (=0.061) 0.437 0.292 -0.213 (-0.096)
High culture x low segregation  (-0.406)  —4.402 3.049 4412 -0.930
Constant 378.886  309.669 396.611  446.233 157.303
Adjusted R? 0.377 0.183 0.247 0.363 0.616

Significance = p < 0.05, not significant estimates in brackets.
Estimates in Tables 13 and 15 are controlled but not shown by the country dummies only;
estimates in Tables 14 and 16 are controlled but not shown as in Tables 3 and 4 (column 6).

The Role of the Control Variables

The last columns of Tables 3 and 4 (for the full set of countries) as well as Tables 17
and 18 (for the sub-sets of the countries) display the full model with all independent
variables. In accordance with the correlation coefficients, the control variables affect
students’ educational achievement as one can expect. Pupils perform better if the
level of the school is higher socially or culturally as measured by the mean of the
parental socio-economic index as well as by the mean of the parental education.
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Students also achieve better if their parents have higher socio-economic status or
school level.

Girls are better in reading and boys are better in math. Age turns out to be
negative but only because its effect is controlled for grade. Grade has a stronger
positive effect on school performance, indicating that grade repetition decreases

Table 17 The effect of school segregation on educational achievement: Full models Reading
performance, country groups®

Post-
Scandinavian Anglo-Saxon Communist

Explanatory variables EU-19 5) (@) (7) Asian (4)

The effect of segregation

—Parental occupation (std) 0.225 (0.064) —0.865 0.907 —1.177

—Parental education (std) (0.376) (—1.367) —6.612 1.642 —9.481

Interaction terms 1

Low status x low —0.601 —-0.414 —0.280 —0.340 (—0.146)
segregation

Low culture x low —1.476 (—0.178) 3.032 —7.891 —0.960
segregation

Interaction terms 2

High status x low (0.056) 0.450 0.431 (—-0.027) (0.139)
segregation

High culture x low —1.138 —5.109 1.167 6.909 1.388
segregation

The level of the school

—Parental occupation 3.115 0.839 2.931 3.104 3.575
(mean)

—Parental education (mean) 5.962 (1.132) (—1.035) 9.975 1.527

Parental main effects

Occupation (status) 0.500 0.705 0.578 0.558 (0.113)

Education (culture) 0.893 4.658 2.734 —2.354 —0.594

Missing occupation —46.252 —49.792 —28.603 —39.802 —27.568

Missing education —37.132  —46.750 —21.939 —50.820 —28.622

Demographics

Sex 29.358 40.228 31.198 28.247 23.149

Age —10.665 (2.443) —9.740 —19.771 (2.658)

Grade 39.607 46.295 36.097 33.456 15.139

Family

—Single —7.678 —12.626 —18.997 (—1.510) —9.732

—Mixed —4.753 —8.922 —11.359 —4.421 7.257

—Other —27.551 —33.468 —45.265 —14.739 —11.420

—Missing —17.157 (-6.2) —8.881 —41.858 —27.168

School

Location

—Village 8.438 8.035 (—2.340) 11.075 5.437

—Small town 8.214 3.028 5.712 (1.540) 4.849

—City (0.326) (—0.202) —17.367 —2.760 (—1.155)

-Big city —6.842 8.892 —10.192 —3.121 —3412
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Table 17 (continued)

Post-

Scandinavian Anglo-Saxon ~ Communist
Explanatory variables EU-19 %) %) 7 Asian (4)
School size 0.007 (0.003) 0.008 0.014 0.005
Missing school size —7.471 (2.691) —4.090 2.777) 12.437
Constant 375.304 341.114 492.344 479.264 243.656
Adjusted R? 0.387 0.243 0.267 0.406 0.566

Significance = p < 0.05, not significant estimates in brackets.
Controlled but not shown by country dummies, reference with bold.

2Country groups:

EU-19: Austria, Belgium, Czech R., Denmark, Finland, Germany, Greece, Hungary, Ireland, Italy,
Latvia, Luxembourg, Netherlands, Poland, Portugal, Slovakia, Spain, Sweden, United Kingdom

(N =110,792).

Scandinavian: Denmark, Finland, Iceland, Norway, Sweden (N = 21,366).
Anglo-Saxon: Australia, Canada, New Zealand, United Kingdom, United States (N = 57,561).

Post-Communist: Czech R., Hungary, Latvia, Poland, Russia, Slovakia, Yugoslavia (N = 37,741).
Asian: Indonesia, Japan, Korea, Thailand (N = 25,925).

Table 18 The effect of school segregation on educational achievement: Full models Math

performance, country groups®

Post-
Scandinavian Anglo-Saxon Communist

Explanatory variables EU-19 5) 5) 7 Asian (4)

The effect of
segregation

—Parental occupation —0.229 (-0.219) —0.991 0.441 —1.421
(std)

—Parental education 1.409 —1.876 —4.576 (1.157) —13.930
(std)

Interaction terms 1

Low status x low —0.470 —0.295 —0.330 —0.370 —0.178
segregation

Low culture x low —0.770 (0.385) 3.255 —6.422 —0.640
segregation

Interaction terms 1

High status x low 0.208 0.601 0.606 (0.001) 0.225
segregation

High culture x low (—0.284) —-4.014 3.559 7.687 1.806
segregation

The level of the
school

—Parental occupation 3.138 0.812 2.973 3.432 4.070
(mean)

—Parental education 7.028 (1.744) (0.888) 12.329 2219
(mean)

Parental main effects

Occupation (status) 0.503 0.831 0.507 0.462 0.104
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Table 18 (continued)

Explanatory Scandinavian ~ Anglo-Saxon Post-Communist

variables EU-19 5) 5) (7) Asian (4)

Education 0.886 4.223 2.361 —1.242 —0.803
(culture)

Missing —36.463 —42.755 —24.673 —28.745 —24.054
occupation

Missing —30.079 —39.454 —15.284 —34.867 —24.506
education

Demographics

Sex —17.536 —7.009 —10.090 —16.666 —11.149

Age —11.217 (3.627) —6.849 —19.775 (2.370)

Grade 42.464 50.553 36.584 38.417 14.816

Family

—Single —10.611 —16.382 —16.962 —2.498 —12.262

—Mixed —10.611 -9.922 —12.252 —6.563 8.006

—Other —27.129 —29.511 —40.288 —22.080 —13.950

—Missing —23.399 —11.354 —3.505 —45.400 —38.063

School

Location

—Village 9.569 8.975 (—0.599) 14.888 8.498

—Small town 8.985 3.955 6.453 (2.041) 5.602

—City (—1.148) (—0.808) —6.769 —5.687 (—2.253)

—Big city —11.469 (7.058) —9.738 —7.669 —3.680

School size 0.008 0.010 0.008 0.014 0.007

Missing school —7.033 (4.213) (0.778) (=3.399) —16.424
size

Constant 385.032 341.097 444.427 479.681 240.179

Adjusted R? 0.377 0.183 0.250 0.365 0.625

Significance = p < 0.05, not significant estimates in brackets.

Controlled but not shown by country dummies, reference with bold.

2Country groups:

EU-19: Austria, Belgium, Czech R., Denmark, Finland, Germany, Greece, Hungary, Ireland, Italy,
Latvia, Luxembourg, Netherlands, Poland, Portugal, Slovakia, Spain, Sweden, United Kingdom
(N =110,792).

Scandinavian: Denmark, Finland, Iceland, Norway, Sweden (N = 21,366).

Anglo-Saxon: Australia, Canada, New Zealand, United Kingdom, United States (N = 57,561).
Post-Communist: Czech R., Hungary, Latvia, Poland, Russia, Slovakia, Yugoslavia (N = 37,741).
Asian: Indonesia, Japan, Korea, Thailand (N = 25,925).

educational achievement.” In contrast to intact family background, any other family
settings decrease the performance of pupils. From the multivariate model it seems
that students achieve better in small settlements but this is again because of the

7 Age has a slight positive correlation with reading (0.060) and with math (0.070), while grade
has a much stronger positive correlation: 0.250 with reading and 0.224 with math. The correlation
between age and grade is 0.245.
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control of the other independent variables.® All variables, which indicate that
given information is missing for given student have negative effect on educational
achievement.

Explanatory Power of the Models

The adjusted R? values are included for all models in all tables in the analysis. The
models explain the variance of the reading and math performance by about 42%
(for the full set of countries). The explained variances are somewhat smaller for the
Scandinavian and the Anglo-Saxon countries, the extremes are 18% (math perfor-
mance in the Scandinavian nations) and 25% (math performance in the Anglo-Saxon
countries). Previous studies on the PISA data usually revealed that educational
achievement is relatively strongly affected by social background in some former
socialist countries, especially in Hungary. This pattern does not show up here: the
adjusted R? values are 41% for reading and 36% for math in this country group. In
the EU-19 countries, the same values are 39 and 38% for reading and math, respec-
tively. In fact, the adjusted R? values are the highest for the Asian countries: 57 and
62% for reading and math, respectively.

Discussion

This analysis aimed to investigate the role of educational segregation in educa-
tional achievement of 15-year-old pupils. PISA 2003 data were used for this goal.
Previously Jenkins, Micklewright and Schnepf (2006) used the PISA data for a
similar purpose but in a more descriptive manner; they investigated the rank order
of OECD countries from the viewpoint of the degree of school segregation. The
present analysis had a different focus when developing a multivariate causal model
and studying how educational segregation influences students’ achievement in math
and reading.

Educational segregation can be measured in different ways. This analysis com-
puted measurements for segregation by aggregating student level information on
parental socio-economic status and highest level of parental education. The aggre-
gation procedure was carried out for the schools within the countries. The standard
deviation of the parental characteristics was considered as a measure for segregation:
higher deviation means higher integration and lower segregation; lower deviation
means lower integration and higher segregation. In a next step, interaction terms
were computed between the segregation variables and the parental social status and
the parental educational level variables in order to investigate the possible different

8 The bivariate relationship between school location and students’ achievement clearly shows that
performance increases from villages to large cities significantly though not linearly.
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impact of segregation for those children coming from families with higher or lower
level of social background.’

The first hypothesis on the effect of educational segregation took the point of
the majority of policy makers assuming that low segregation will improve educa-
tional achievement. In practice, this means positive effect of the segregation measure
applied here: the higher the standard deviation and the higher the degree of integra-
tion and the lower the level of segregation, the better the educational achievement.
The second hypothesis went beyond the first one assuming that children of families
from lower social background (lower level of parental socio-economic status and
education) can benefit from the less segregated educational environment. In prac-
tice, this means positive effect of the related interaction term: the higher the standard
deviation and the higher the integration and the lower the segregation in the school
where the student with poor social and cultural background studies, the better the
educational achievement. The third hypothesis took the point of the more affluent
families who claim that heterogeneous educational environment and stronger inte-
gration of low-status children can decrease the performance of pupils from families
with higher social and cultural status. In practice this means negative effect of the
related interaction term: the higher the standard deviation and the higher the inte-
gration and the lower the segregation in the school where the student with affluent
social and cultural background studies, the worse the educational achievement.

The hypotheses were investigated for a pooled data set of 33 countries as well
as for sub-sets of the countries. The sub-sets of the countries were defined in accor-
dance with some assumptions related to variation of the educational as well as the
welfare system in these countries. The results are summarized in Fig. 1 where + and
—signs indicate the positive and negative effects. (An estimate can be non-significant
as well.) The effects are presented both as uncontrolled (= the equation contains
only the predictor variables for the given hypothesis and the country dummies) and
as controlled (= the equation contains the predictor variables for the given hypoth-
esis controlled for the country dummies as well as the other independent variables).
In the case of the so-called “full model” the equation contains all of the predictor
variables for the three hypotheses controlled for the country dummies and all of the
other independent variables.

For the first hypothesis on the effect of school segregation, the uncontrolled
estimates for integrated school by parental status supported the assumption on the
positive impact of heterogeneous grouping. But integrated schools by educational
and cultural homogeneity did not increase students’ achievement. As demonstrated,
this diversity in the economic—cultural integration cannot be attributed to a high
level of collinearity between economic and cultural homogeneity of the school
environment. Nevertheless, when the effects are controlled for the other indepen-
dent variables, the first hypothesis by the policy makers turned to fail. This holds

9 This simple solution of defining segregation is unusual in the measurement literature, which puts
larger focus on the statistical background of the problem. For an early overview of segregation
indices, see Duncan and Duncan (1955) for a more recent one, James and Taeuber (1985).
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Explanatory Full EU-19 Scandi- Anglo- Post-com-  Asian
variables set navian (5) Saxon (5) munist (7) 4)
Hypothesis 1.
Reading
Uncontrolled: status + + + ns + +
culture - - - - ns -
Controlled: status ns ns ns - + -
culture - ns - - + -
Full model: status ns + ns - + -
culture - ns ns - + -
Math
Uncontrolled: status + + ns ns + +
culture - - - - - -
Controlled: status - - ns - ns -
culture - + - - + -
Full model: status - - ns - + -
culture - + - - ns -
Hypothesis 2.
Reading

Uncontrolled: low status - — — - _ _
low culture - - - — — _
Controlled: low status - - - _ _ _

low culture - - ns + — _
Full model: low status - - - - - ns
low culture - - ns + — -

Math
Uncontrolled: low status - - - - — _
low culture - - - - _ _

Controlled: low status - - ns ns - -
low culture - - ns + - -
Full model: low status - - - - - -
low culture ns - ns + - -
Hypothesis 3.
Reading
Uncontrolled: high status + + + + + +
high culture + + + + + +
Controlled: high status - - + + + ns
high culture - - - ns ns ns
Full model: high status + ns + + ns ns
high culture - - - + + +
Math
Uncontrolled: high status + + + + + +
high culture + + + + + +
Controlled: high status ns ns + + - ns
high culture ns ns - + + -
Full model: high status + + + + ns +
high culture + ns - + + +

Fig. 1 Summary of the results: the effect of school segregation on educational attainment

especially for the Anglo-Saxon countries with liberal welfare regime or the Asian
counties — unlike as assumed. But in accordance with the expectations, integrated
schools increase educational achievement in the Post-Communist countries where
the school system is highly tracked anyway.
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The analysis failed to confirm the second hypothesis. Unlike what policy experts
assume, students coming from poor social background do not benefit from study-
ing in more integrated schools. This result holds for all country groups with the
exception of the Anglo-Saxon one. Economic heterogeneity in the schools does
not help but larger cultural diversity of the school has a positive impact for less
affluent students. This has been expected for these countries with liberal welfare
regime.

The analysis failed to confirm the third hypothesis either. It seems that affluent
families need not have too much concern for their offspring because more integrated
schools will not deteriorate their educational achievement. Surprisingly and unex-
pectedly, this danger appears only for those students who come from highly cultured
family and study in culturally integrated schools in the Scandinavian countries; their
educational achievement is affected negatively under these conditions.

Apparently, educational segregation and its influence on students’ educational
achievement is a research topic being highly relevant for educational and social pol-
icy, especially under the circumstances when education plays a major role in the
inheritance of social inequalities from one generation to the next. There is a large
amount of conventional knowledge related to the hypotheses of this chapter. In this
light it is quite astonishing that lower segregation did not seem to increase educa-
tional performance and even not for those disadvantaged students who expected to
benefit from integration of schools at most. At the same time, the analysis brought
good news to affluent families who could have concern for their offspring because
of integration of schools.

This research intends to be a contribution to a very alive discussion on the topic of
educational segregation. It is definitely important to continue the investigation about
the economic—cultural diversity of school integration that seems to have inconsistent
impact on pupils’ educational achievement. It is uncertain how much the present
results are influenced by the way how the segregation measures were defined in the
analysis. Thus, experimenting more with other definitions and measures of school
segregation is a next task as well. An obvious further step can be to separate public
and private schools and even distinguish between government-dependent and private
independent schools as demonstrated by another analysis of the PISA 2000 data
(Dronkers and Roébert, 2008).
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Institutional Tracking and Achievement
Growth: Exploring Difference-in-Differences
Approach to PIRLS, TIMSS, and PISA Data

Maciej Jakubowski

Introduction

This chapter applies difference-in-differences (DD) methods to assess tracking
effects using data from international educational surveys of 4th graders (PIRLS
2001, TIMSS 2003) and 15-year olds (PISA 2000 and 2003). We define tracking
system as the one where at some point students are separated into schools which
differ in educational program or objectives. One could name it “institutional track-
ing” to distinct it from the ability tracking or all kinds of within and between school
segregation. In most countries, students are tracked into different programs in sec-
ondary schools, but countries differ in the timing of tracking. The fact that none of
the countries separate students into different programs in primary schools (earlier
than the 4th grade) makes possible examining tracking effects using difference-
in-differences approach by comparing differences in achievement between primary
and secondary school students among tracking and non-tracking countries, namely,
between countries which track 15-year-old students and countries which do it later.
This idea was first explored by Eric Hanushek and Ludger Woessmann who assessed
tracking by implementing DD method to analyze country-level results from PIRLS,
PISA, and TIMSS. This chapter builds on this work providing robustness checks of
their results and proposing new method based on the student-level micro data.
Hanushek and Woessmann claimed that there is no gain in mean performance
from tracking and that tracking increases educational inequalities. Specifically, they
showed that standard deviation of scores in secondary schools in tracking countries
is higher than in non-tracking countries controlling for score variation in primary
schools in these countries. We checked in several ways whether these results are

M. Jakubowski (5)
Directorate for Education, Organisation for Economic Co-operation and Development, 2 rue André
Pascal, 75016 Paris, France; Faculty of Economic Sciences,Warsaw University, Poland

This research was conducted during the Author’s stay at the Robert Schuman Centre for Advanced
Studies of the European University Institute in Florence, which was sponsored by the Foundation
for Polish Science. Author would like to thank the Foundation and the Centre for their generous
support.

J. Dronkers (ed.), Quality and Inequality of Education, 41
DOI 10.1007/978-90-481-3993-4_3, © Springer Science+Business Media B.V. 2010



42 M. Jakubowski

robust. Using individual data, we restricted the samples from different surveys to
make them more comparable, or put in other words, to make them representative
to the same population. Then, we repeated Hanushek and Woessmann country-level
regressions on these samples additionally controlling for average age differences
among primary and secondary school samples. We found that the country level
regressions are not robust to these restrictions put on the original samples. Then, we
applied DD regression to the micro-level student data where adjustments for grade,
age, and other covariates were straightforward. We confirmed the negative impact of
tracking on mean performance; however, it was also found that this effect is stronger
for Eastern European countries which are in majority tracking countries. Thus, it
was argued that tracking was confounded with the effect of policies common in
Eastern European, mainly Post-Communist, countries. Moreover, we tested whether
tracking affects similarly students with different family background. It was expected
that students from privileged families cannot be negatively affected by tracking,
while there should be strong negative effect for students from low-educated families,
who usually study in the vocational track. We found using DD method that track-
ing effects similarly affect students despite their family background, which makes
the DD approach doubtful in this case. We conclude that tracking was confounded
with the effect of policies common in Eastern Europe and there is no evidence in
international data for the negative impact of tracking in other countries.

The chapter is organized as follows. Section ‘“Methodology and Previous
Research” discusses methodology and previous research. Section “Data” describes
data used in the study and the set of countries considered. Section “Checking
Robustness of the Country-level Difference-in-Differences Approach” discusses
analysis within the difference-in-differences framework proposed by Hanushek and
Woessmann. Section “Student-Level Difference-in-Differences Approach” reports
the analysis with different DD method. Section “Summary and Conclusions”
concludes.

Methodology and Previous Research

The main benefit of the difference-in-differences approach is that one takes into
account changes within units of interest only (states, countries), which limits the
bias caused by unobserved or not controlled differences between these units. Simple
comparisons of achievement in tracking and non-tracking countries would be heav-
ily biased if countries differ in other characteristics correlated with outcomes, which
is usually the case. Surely, tracking and non-tracking countries differ in many
aspects affecting student achievement. Using DD approach to estimate tracking
effects, we don’t have to care about differences between countries in early achieve-
ment or other stable features. However, we still have to consider other characteristics
which affect achievement growth or make outcomes in two periods incompara-
ble. Thus, there are two main problems with this approach. First, one needs fully
comparable samples in both periods, or in other words, one needs samples represen-
tative to the same population. Second, dynamics of achievement growth should be
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exactly the same in tracking and non-tracking countries in the absence of track-
ing. Put it differently, in the absence of tracking, countries who currently track
students and those who don’t should have exactly the same achievement growth,
conditionally on observable characteristics included in the DD model. This assump-
tion is demanding and hardly testable. One should consult papers which propose
theoretical models of tracking and discuss the dynamic of achievement under dif-
ferent assumptions (e.g., Brunello & Giannini, 2004; Brunello & Checchi, 2007,
Eisenkopf, 2007). However, any empirical tests of this assumption are difficult to
apply. In what follows, we concentrate on the first assumption and only indirectly
address the second by showing that tracking could be confounded with other factors
affecting diversity in achievement growth between countries.

Usually DD models are estimated using linear regression. Let r be a dummy
indicator of time and d a dummy indicator of treatment (tracking). Consequently,
interaction term dt indicates treated units (secondary school students in tracking
countries). DD estimator of tracking can be obtained by estimating the following
equation:

Yij = Bo + it + Podj + Badjt + & ey

where B3 is the DD estimate of interest. Note that index i denotes students, while
index j denotes countries. Subsequently, we will call this model “student DD regres-
sion.” In this model, it is easy to control for any kind of individual, school or
country characteristics as well as for heterogeneity of effects on groups of students.
Detailed specification of similar regression used in this study is given in result tables
(Tables 8 and 9).

Hanushek and Woessmann in their seminal paper used quite different specifica-
tion, which assumes linear relation between outcomes from ¢ = 0 and ¢ = 1. They
estimated the following equation using country-level data:

Yij = Bo+ BiYo + Bodj + ¢ (2)

where f, is believed to be the DD estimate of interest, and Y; and Yo; are country
mean outcomes in # = 1 and ¢t = 0, respectively (e.g., mean achievement in PISA
and mean achievement in PIRLS). In this case, DD estimate of tracking effect is the
difference in intercept between tracking and non-tracking countries in the regression
where primary school achievement linearly affects secondary school achievement.
Subsequently, we will call this model “country-level DD.” In theory, it is possible
to add additional explanatory variables affecting achievement independently from
tracking. In practice, small number of countries in the sample importantly limits
this option. The advantage of this model is that one can use any kind of country-
level statistic to estimate the impact of tracking on this statistic. Hanushek and
Woessmann estimated the effect of tracking on score dispersion by substituting
mean achievement with standard deviation of achievement in the equation (2). They
claimed that this way it is possible to assess whether tracking affects not only mean
performance, but also educational inequality.
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We tested the robustness of Hanushek and Woessmann approach by applying
their method to different achievement scales, including controls for mean age differ-
ences between samples and countries, and by restricting samples from PISA, PIRLS,
and TIMSS. Restrictions assured comparability of populations for which samples
should be representative. Thus, we restricted samples to non-migrant students and
to students in modal grades (with controls for age differences). The analysis was
focused on mean performance but we also present results for the analysis of score
dispersion.

As we already mentioned, there are two crucial assumptions in the DD approach.
Let us discuss them not in general, but in relation to characteristics of the surveys
used in this research, namely PIRLS, TIMSS, and PISA.! First of all, it is assumed
that samples of students collected at r = 0 and # = 1 are fully comparable and rep-
resentative to similar population of students, which differ only by the fact that one
is in primary, while the other is in secondary school. In other words, it is assumed
that students sampled in PIRLS have similar distribution of characteristics to those
sampled in PISA. As we show in this, this assumption is violated because of dis-
crepancies in the study design between PIRLS (or TIMSS) and PISA. The crucial
point is that in PIRLS (or TIMSS) the population of interest is defined by grade,
while in PISA the age criterion is essential. Thus, the surveys are representative to
difference populations and one has to adjust for it to obtain unbiased estimates of
causal effects of tracking in the DD method. That can be done in the regression by
incorporating important characteristics into the model and by making them interact
with time. In this case, the model could satisfy the assumption that samples are rep-
resentative to similar populations conditional on the set of included covariates. This
chapter implements this strategy controlling for sample differences in age, grade,
gender, immigrant status, and family background.?

The second assumption is often called “the same time effect.” To identify treat-
ment effect, it is needed that baseline response of those treated would be the same
as in the control group (untreated) in the absence of treatment. In our case, it means
that, in the absence of tracking, achievement growth between primary and secondary
education would be of the same magnitude in tracking and non-tracking countries.
As we already pointed out, this assumption is hard to test directly, because we
do not observe secondary school student performance in the tracking countries in
the absence of tracking. We do not know what would be the potential outcome of
students in tracking countries if instead of tracks they would be placed together
in comprehensive schools. It is very doubtful that these countries would expect
the same achievement growth as in non-tracking countries because of diversity of

! For general discussion of the DD approach to cross-sectional and other types of data, see: Lee
and Kang (2006) and Meyer (1995).

2 In regression we adjust for mean differences in covariates (all of them were coded as categorical
variables). We employed also matching methods, which balanced the distribution of covariates in
the samples. The results were nearly identical and we do not present them here. Additional results
are available upon request from the author.
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educational systems and societies. One solution to this problem is to employ addi-
tional controls for country differences. In our case, we use several student variables
and country fixed effects to control for unobservable characteristics. However, we
are fully aware that, if the dynamic of achievement growth differ among coun-
tries, then the DD method would fail and fixed effects are not able to control
for this. Especially, if there are already differences in the dynamic of achieve-
ment growth before international surveys of achievement are conducted, then the
DD method cannot estimate the overall impact of tracking policies (see Eisenkopf,
2007).

Although we are not able to test the “same time effect” assumption directly,
we provide several other checks to see whether the hypothesis that differences in
achievement growth are caused by tracking policies is valid. More precisely, we
look at heterogeneity of tracking effects. The idea is based on simple observation
that in tracking countries almost all students with privileged family background
are placed in comprehensive tracks. For those students, tracking could have only
positive effect, e.g., because of peer effects, or at least they should expect similar
achievement growth as students in non-tracking countries who are all in com-
prehensive system. It is unlikely to observe negative impact of tracking on these
students because they are not tracked into vocational or semi-vocational programs
(see Brunello & Checchi, 2007, for theoretical arguments of this expectation, and
Dustmann (2004) or Schnepf (2002) for empirical analysis for Germany). Although
in DD model we cannot just compare students who actually are in academic tracks
to those in vocational tracks (because we don’t know their factual achievement in
primary school), we can separately estimate tracking effects for students with priv-
ileged and unprivileged family background to test the validity of the DD model. If
these effects are of similar magnitude, which means that difference in achievement
growth between tracking and non-tracking countries is the same despite student
background, the validity of the DD approach could be questioned. In this case, it
is highly plausible that we confound tracking with some other policies or factors,
which are differently distributed between tracking and non-tracking countries. The
last part of the chapter shows that achievement growth was much lower in Eastern
European countries, which constitute the majority of tracking countries in our sam-
ples. Thus, the argument follows that tracking effects were confounded with policies
common in Eastern European countries.

Heterogeneity of tracking effects was tested using additional interactions in the
student-level DD regression model presented in equation (1) (see Gruber, 1994).
Family background was measured by parental education (available both in PIRLS
and PISA, but not in TIMSS) or the number of books at home (available both in
TIMSS and PISA). Let x;; be the vector of individual and country characteristics
we want to control for and g;j; be the dummy variable indicating group, which we
believe is affected by treatment (here g = 0,1 but it is straightforward to generalize
this model to account for more than 2 groups). Then equation in general form could
be written as follows:

yij = Bo + Bit + Bad + X5 B3 + Padt + Bstgij + Pedgij + Brdigii + e (3)
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where, for example, dt is the interaction term of treatment and time, while dfg
is the interaction term of treatment, time and a chosen student group. Now, the
parameter 7 is of interest and estimates the difference in the impact of tracking
on groups defined by g = 0 and g = 1. We define g =1 to indicate students from
low-educated family background (shortly “low background”) who are in majority in
vocational schools. Thus, we expect the coefficient for drg to be significantly nega-
tive, which will confirm that tracking have strongly negative impact on student from
low-educated families (note that in this model it is still possible that achievement
growth in tracking countries will be lower, even for students from well-educated
families). In the regression we control for overall mean differences in performance
between tracking and non-tracking countries (d = 0 and d = 1) as well as between
surveys (f = 0 and t = 1). Moreover, we control also for differences among groups
of students between surveys and countries. In fact, it is straightforward, and in some
cases highly advisable, to interact all observable characteristics with indicators of
time and treatment group to exclude the possibility of confounding changes in these
characteristics with treatment effects (see Meyer, 1995). In the final regressions pre-
sented in tables 8, 9, and 10, we interacted all categories of family background with
time and tracking. In addition, we employed country fixed effects and dummies for
age and grade categories to control for different sampling design in PISA, TIMSS,
and PIRLS. Variables and their interactions are clearly described in the result tables.

Tracking effects were previously discussed in many papers, some of them using
data from international surveys. For example, Brunello and Checchi (2007) ana-
lyzed the data from IALS, while Hanushek and Woessmann (2006), Ammermueller
(2005), and Waldinger (2006) used similar data sets and approaches to those in this
chapter. Findings from IALS are ambiguous suggesting negative impact of track-
ing on performance, but positive effect on earnings.®> Using international surveys of
student achievement, Hanushek and Woessmann, as well as Ammermueller, found
that tracking negatively affects student performance and increases inequalities. The
same data were reanalyzed by Waldinger who found that tracking has no effect on
the relation between family background and achievement, and concluded that there
is no evidence of its negative impact on equity. Although the same data sets were
used in this study, these papers focused on the robustness of findings to diverse def-
initions of “tracking” and different modeling approaches. Our research emphasizes
that difference-in-differences approach requires comparability of data collected in
different moments of time and proposes ways to adjust for discrepancies between
PIRLS, TIMSS, and PISA. These issues were not addressed in previous studies but
we found them to be crucial.

Papers analyzing tracking policies within countries are more numerous. Meier
and Schiitz (2007) provide good review of these works and conclude that impact of
tracking is ambiguous, with some researchers finding negative, some positive and, in
most cases, insignificant effects (see also Brunello & Checchi, 2007, for an overview

3 Brunello and Checchi focused on mobility and measured how tracking changes the relation
between family background and several outcomes.
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of several studies). The most interesting papers explore natural experiments to assess
tracking. They are usually based on difference