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Migrant children from most countries are disadvantaged in school. We investigate which characteristics of both school and societal
contexts influence the achievements of migrant students. We argue that living conditions and inequality in a society as a whole
may affect the chances of minority members and the function that private schools perform in the process of social reproduction
of inequality. We investigate in particular the question of whether migrant students attending private schools show a better
performance than those attending public schools. The analyses of the paper are based on the data collected in the PISA 2006
survey. Our main results are that the lower mathematics and reading competencies of migrant students can partly be explained
by the socioeconomic status and cultural capital of the family and—to a marginal degree—by school characteristics. Initially,
students in private independent schools have some advantages that disappear after controlling for country attributes. In both
fields of knowledge, migrants obtain better results in private government-dependent schools (interaction effect); this, however,
can be traced back to their families’ socioeconomic origin and cultural capital. We detect that students in private independent
schools reach lower competency levels in wealthier societies (GNP).

1. Introduction

Educational disparities between migrants and native stu-
dents (and between different ethnicities in the same country)
have been identified by several studies [1–3]. Why are
the disadvantages of migrant children so problematic? The
chances of economic development under the condition
of a globalizing economy depend heavily on the level of
education and human capital in a given country. Education
is of high importance for technological innovation and
scientific development in a society. Labor market data
show that those individuals without tertiary education or
vocational training suffer from high rates of unemployment
[4, 5]. Education improves the chances of individuals in the
labor market. By furthering economic development, human
capital reduces the financial burdens on society of welfare
or unemployment benefits. In combination with low fertility
rates, industrialized countries are urged to integrate migrants

into their domestic labor market as far as possible. Besides
that, it is a matter of social justice not to discriminate against
specific groups. Common cultural experience acquired in
school seems to be important for social cohesion, for
example, social and political participation [6]. For migrant
adolescents, education might influence their economic, civic,
and political trajectories into adulthood, their modes of
acculturation and ethnic identity formation, as well as their
pattern of language use [7]. Returns to education can be
found in almost all spheres of life concerning not only
chances in the labor market, but also fertility and family
formation, health and mortality rates, to name just a few [8].

Some of the disadvantages of migrant students in the
educational system might be explained by family factors
such as socioeconomic status and cultural capital. Is the
school context the source and precondition of inequality
in achievement between migrant and native-born students?
In search of causes for the ethnic variations in students’



2 Education Research International

achievements, the renowned Coleman report [9] has already
underlined the immense importance of the class context
and its ethnic composition. In our multilevel study, we
will investigate which characteristics of the school context
influence the achievements of students in general and of
minority students in particular. The characteristics consid-
ered in our paper are the ethnic, gender, and socioeconomic
compositions of schools. Beyond that, we investigate in
particular the question of whether or not attending a
private school could lead to better performance by migrant
students.

“Private schools are better”—this has been a widely
held belief since Coleman and his collaborators [10, 11]
published their famous study on achievement in public
and private schools in 1982. In terms of socioeconomic
background, minority status, low test scores, or disciplinary
problems, the most disadvantaged students are likely to profit
from attending private Catholic schools [12]. One of the
explanations they used to clarify their results is that private
Catholic schools can rely on more social capital [13]. Closed
and dense social networks between parents and teachers can
be found in Catholic private schools. Parents who choose
to enroll their children in Catholic schools might value the
quality of the school and the moral education provided [14].
Since these schools have, like most other private schools,
lower levels of funding than do public schools and also
face competition with other schools, they tend to spend the
money in a manner that promotes school quality. Students
whose achievements in most public schools would relegate
them to a general or vocational track are more likely to be
placed by Catholic schools on an academic track, where more
advanced coursework and homework is demanded of them
[12]. This may lead to a school climate where all students,
and especially students form disadvantaged backgrounds,
are encouraged to learn. In a further step, we argue that
living conditions and inequality in a society as a whole
may influence the chances of minority members and the
function that private schooling performs in the process of
social reproduction of inequality.

In this paper, we enhance the discussion on school
achievement by integrating three levels of determinants.
Controlling for the socioeconomic status and cultural
capital of families at the individual level, we investigate
migrant students’ competencies, both in different school
contexts and within national conditions of wealth and
economic inequality. From here, we draw analogies between
research on students with low socioeconomic background
and the situation of migrant students. We add further
to the discussion by arguing that the average wealth of
a society indicates high levels of human capital in the
population as well as a high need for education for labor
market entry of young generations. Additionally, we argue
that high inequality indicates low levels of redistribution
via taxation and social welfare systems [15] at the same
time as little room or resource for public investment in
the education system. Under these conditions, in order
to acquire human capital, national elites finance private
institutions or send their children to schools and universities
abroad.

We use data from the PISA 2006 survey conducted by
the OECD in 57 countries. Mathematics and reading com-
petencies serve as indicators of school performance. Since
mathematics competencies are less dependent on language
skills than are reading abilities, we think that both should
be looked at when investigating performance differences
between native and migrant children. Competencies in
general are an important return to educational processes and
should correlate highly to school grades, graduation levels
(secondary or tertiary education), and further labor market
outcomes such as prestige or income. To operationalize
migration status, we do not use the birth countries of
children and parents but rather the language used at home.
This proxy of migration status seems more useful in terms
of educational achievement because of the relevance of the
command of language for learning. Additionally, the pop-
ulations of migrants differ considerably in the countries of
destination depending on geographic proximity to countries
of origin, migration policy in the course of time, economic
disparities between country of origin and destination, attrac-
tiveness for top professionals, and processes of community
and network formation among migrant populations such as
Chinatowns. A migration status of first or second, generation
might have different implications in different destination
countries. A study analyzing first, second and third (or
further) generations of migrants found that more recent
immigration lowers educational achievement [7]; however,
if both parents are born abroad, the chances of attending
college are higher than if only one parent is born abroad.

In the following, we summarize the state of research con-
cerning the scholastic achievements of migrants. Combining
this with the results from the research on private schools,
we conclude that some characteristics of private schools may
lead to schooling contexts that help those students with
migratory backgrounds. In Section 2, we describe data and
methods before presenting and discussing the results from
our investigations.

2. Theoretical Background

2.1. Migrant and Ethnic Minority Children in the Education
System. When dealing with minority students, some over-
lapping but not equivalent criteria must be considered. A
possible indicator of minority status is ethnicity. In most
cases, ethnic minorities belong to groups that migrated
from abroad to a country of destination, but there are
also examples of ethnic minorities having lived within a
country for generations. The second criterion aims at the
migration process itself focusing on the movement from one
country to another. Migrants in most cases belong to ethnic
groups that form minorities in the receiving country, but
who may, also, join the majority, since they were repatriates
who (either recently or whose ancestors even hundreds of
years ago) left their country of origin. Additionally, language
makes the situation even more complicated; migrants can be
divided into groups who used the language of the receiving
country prior to migration and those who did not. When
summarizing the state of research in the following, we use
results from studies dealing with ethnic minorities as well
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as with migrants. In most cases, the mechanisms influencing
their situation in the education system do not differ.

Do migrant and native children differ in their educa-
tional achievements? Most of the empirical studies on this
topic conclude that migrant or ethnic minority students
have lower achievements at school or college. A smaller
proportion of migrants is assigned to academic tracks [16,
17]. Reading, mathematics, and science competencies for
those students with both parents born outside the country
are lower on average (PISA 2000, [18]; similar in PISA 2000E,
[19]; in PISA 2003, [20, 21]; or PISA 2006, [22]). Second-
generation migrants have a higher chance of finishing school
at upper secondary level than children born abroad [23]. A
panel study of a subsample of PISA 2003 in Germany shows
that the percentage of migrants is higher in the 9th grade
than one year later because of higher dropout rates [24]. This
means that in terms of abilities or need for achievement, a
positively selected group remains in education. The increase
in competencies after one year is largest among migrants
followed by students with one parent born in Germany.
The increase in competencies is smallest among second-
generation migrants born in Germany. The older children
are at the time of migration, the poorer are their chances
[3, 23, 25].

Several studies compare the educational chances of
ethnic minorities from different regions of origin within
different receiving countries [26–34]. They can show that
not all groups are disadvantaged but that some groups of
migrants in a number of receiving countries outperform
native-born children (e.g., people from India in Norway [31],
England and Wales [33], or from Greece or the former Soviet
Union in Germany [35, 36]).

Which mechanisms explain the differences between
native-born and migrant young people? We distinguish
between determinants relating to individuals, that is, parents
and children, and those relating to schools or to the national
context. Determinants on the individual level are cultural,
and socioeconomic factors. Theoretical explanations argue
that the financial, cultural and social resources of parents
improve educational performance [37]. In most cases, the
socioeconomic status of migrants is lower than that of
the native population. This is especially the case where
countries have had in place migration policies that attracted
less qualified people. There is also a considerable group
of highly educated or top professionals among migrants.
In relation to their country of origin, migrants may be
a positively selected group with respect to ambitions and
flexibility [28]. In the US, however, migrant blacks are
less able than native students to translate their parents’
education into high grades [38]. Additionally, there are some
doubts as to whether the current socioeconomic status of
parents really reflects their educational resources. Because
grades received in the country of origin might not be
acknowledged, the education received in the country of
origin is in many cases higher than the socioeconomic status
achieved in the country of destination [39]. After controlling
for education, socioeconomic status, and parental income,
the disadvantages among most ethnic minority students
disappear, and in some cases, even better chances can be

seen among ethnic groups than for the natives population
[18, 35, 36, 40]. With only a few exceptions, controlling for
the socioeconomic status of parents removes or considerably
reduces differences in educational success between migrants
and native students (e.g., [33] for England and Wales; [32]
for the US; [31] for Norway; [30] for Belgium; [28] for
France). As with social class, the educational aspirations of
migrants are lower on average than of native students, but
several examples of groups with high ambitions are reported
in the literature. These empirical studies find evidence that
strong emphasis on education is a highly significant correlate
of achievement among adolescents from migrant families
[41–43].

Another explanation for disadvantages is the migrants’
lack of strategic knowledge of the education system [3, 37,
44]. Cultural factors leading to migrant disadvantages are as
follows: when the language at home differs from the language
used at school [45], this may result in a disadvantage
throughout the whole of the student’s education [23];
parents who do not master the language at school can hardly
support their children in doing homework [3]. However,
deficits in the learning culture could not be confirmed in a
study analyzing the feelings of marginalization, or problems
with parents because of their traditional attitudes or poor
command of language [6]. Some groups, for example,
workers who came to industrialized countries in the 1960s
and 1970s (“Gastarbeiter”), may have working class habits
that correlate with low educational aspirations.

A second group of determinants of the disadvantages of
minority members can be found at the school level. In the
US, schools seem to enhance disparities in the achievements
of African American and white students, while at the same
time slowing the growth of social class differences [46].
Class composition influences children’s chances: the more
minority members in a class, the lower the rate of students
among those who select academic tracks (see [2]; however,
Walter [24] does not find this result). One reason may be
that segregation in preschool and primary school reduces
the chances of learning the language of the destination
country [3, 47, 48], and thus reduces reading literacy [49].
Stanat [50] concludes that only in the case where a class
is made up of more than 40% migrants, a negative effect
on reading literacy can be found. In the US, many studies
analyze the educational success of ethnic groups. Portes and
Hao [51] show that Asian Americans have better grades and
Mexican Americans worse grades than European Americans.
Having a higher proportion of the minority group within
a school reduces the differences between those groups.
School segregation as a phenomenon resulting from housing
segregation may be intensified by parental choice of schools,
especially if schools compete for students by special pedagog-
ical profiles [52]. Political decisions to tailor school districts
according to socially stratified neighborhoods sometimes
reinforce school segregation. However, if there are schools
that use the language of the migrants (e.g., Greek secondary
schools in Germany), the respective ethnic group shows even
higher rates of high school graduates than the majority [23].
There is some discussion whether ability grouping affects
the achievement of migrant students thus exacerbating
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inequality of achievement [53, 54]. Ability grouping itself is
correlated to lower achievement [55]. International research
has shown that stereotypes influence the perception and
evaluation of information [56–58]. Stereotypes towards
ethnic groups are often correlated to expectations regarding
intelligence and abilities (see overviews in [53, 59, 60]).
Teachers’ perceptions and stereotypical images of ethnic
groups might be another source of disadvantage, since threat
of stereotyping may undercut the achievement of minority
students [34]. When migrants are forced because of their
poor command of language to go to types of schools
with low demands, this could lead to an accumulation of
disadvantages. Farley [61] argues that cultural differences
might explain the problems of minority students. If their
cultural background is not represented in school materials,
this may harm the self-image and self-esteem of minority
students [62]. Additionally, there are only a few teachers with
a migration background of their own who could serve as a
role model.

A third group of determinants is to be found at the level of
countries. If a traditional migrant-receiving country has strict
migration laws, migrants’ children have better educational
performance [63]. Whereas children who have emigrated
from countries with a high level of economic development
perform more poorly, those from more politically stable
countries perform better at school. Education systems in
the country of destination differ in a number of ways
including amount of stratification at the lower secondary
level, amount of time spent at school each day, teacher
training (especially at preschool and primary school levels),
governance of the education system, and treatment of
children with a migration background or those coming from
a disadvantaged social group. The earlier in a student’s
education that differentiation and stratification into different
tracks takes place, the more influence parents have and the
more important is the socioeconomic and ethnic origin
for school achievement [64]. Ethnic inequalities are higher
when comprehensive schooling is shorter in duration [45],
however, comprehensive school systems may be detrimental
to the educational success of migrants if neighborhood seg-
regation is high. This effect is more problematic in societies
with high levels of inequality. The higher the amount of
time spent at school, the lesser is the extent of parental care
and thus the influence of socioeconomic and ethnic origin
on achievement is lower. The earlier young children attend
kindergarten and preschool, the more possibility teachers
have to compensate for disadvantages (e.g., the command of
language of migrants). Teacher training seems to be relevant,
since academic training may include theoretical pedagogical
knowledge helpful for teachers meeting the challenge of
advancing socially disadvantaged students. Governance by
evaluation and accounting (governance by output) may lead
to more effort in reducing disadvantages of social origin in
order to obtain better results. In contrast, governance by cur-
ricula and statutory regulation (governance by input) does
not give much incentive to further disadvantaged groups.
If there are systematic programs to promote disadvantaged
groups, such as the Migrant Education Program in the US
or the “zones d’éducation prioritaires” (ZEP) in France, this

might improve the chances of minority members (see for a
summary of the research on the effects of characteristics of
education systems [65]).

2.2. Private Schools. The American study “High School and
Beyond” is the first longitudinal study that compares public
and private schools [10, 66]. Coleman [67] summarizes
the results: “First, we found evidence of higher academic
achievement in basic cognitive skills [. . .] in Catholic schools
than in public schools for students from comparable family
backgrounds” [67, page 240]. “Catholic schools appear to
be characterized by both higher quality, on the average,
and greater equality than public schools” ([67, page 241];
emphasis in original).

The subsequent literature analyzing the differences in
effectiveness between public and private schools is sizable
(for reviews, see, e.g., [68, 69]). In most cases, they argue
that students in private schools display a higher level of per-
formance. Dronkers and Robert [70] summarize the causes
for the higher effectiveness of private schools discussed in
the literature. (1) Students from a more favorable social
background will attend private schools. In most private
schools, parents must pay (higher) tuition fees than in public
schools, and therefore, some families cannot afford to send
their children to private schools. This leads to a composition
of students with a higher proportion from families with a
higher socioeconomic status than found in public schools.
Other studies show that parents with higher education
and higher socioeconomic status more often choose private
schools [71–73]. In the US, a “native flight” from public
to private schools in response to inflows of migrants has
been identified [74]. (2) School choice leads to self-selection
processes in which private as well as public schools become
homogeneous communities with shared values. If comparing
the performance of private and public schools, these selec-
tion processes and the social mechanisms of school choice
must be taken into account. (3) Private schools depend more
on student fees and on private charity and, therefore, must
form stronger relations between parents and staff, which may
partly explain the better performance of students. (4) Social
and value-related selection processes, more intense social
ties and special pedagogical conceptions in some private
schools will contribute to a better school climate affecting
teachers’ morale and norms of interaction between teachers
and students; however, Morgan and Sørensen [75] who do
not find higher social capital in Catholic schools criticize
the social capital explanation. (5) Private schools have a
more limited differentiation in their curriculum due to either
smaller school size or school traditions, and thus, we expect
that students in private schools perform better. (6) Another
explanation is stated by Chubb and Moe [76], who argue
that private schools have more autonomy in allocating their
resources, selecting their staff and creating the curriculum:
“They have clearer goals and stricter requirements, and they
put greater stress on academic excellence. [. . .] Teachers are
more involved in policy decisions, have greater control over
their work, and are more satisfied with their job.” [76, page
378].
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In the following, we review the results on students’
achievements from selected studies using PISA data. It is
difficult to draw a clear-cut conclusion, since the studies
do (or do not) apply different methodologies to control for
the selection bias, for the hierarchical clustering of the data,
or the disproportional stratified random sample. Another
reason for heterogeneous results is that the studies select
different countries for analysis or exclude schools with a low
number of students.

Dronkers and Robert [70, 77, 78] differentiate between
private independent, private government-dependent, and
public schools with PISA 2000 data from 19 countries.
They find, after controlling for social composition and
school climate, that private government-dependent schools
outperform public schools. On the other hand, private
independent schools are even less effective than public
schools (see Vandenberghe [79] for similar results).

Controlling for student characteristics, family back-
ground, country characteristics such as GNP per capita,
school resources, teacher education, external exit exams, and
school autonomy, Fuchs and Wößmann [80] also used PISA
2000 data. They uncover a lower performance in publicly
managed schools for mathematics, science, and reading
abilities but a positive effect of the share of government
funding on students’ performance at least in mathematics
(see also Wößmann [81]).

Vandenberghe and Robin [83] compare the results in
nine countries using PISA 2000 data and using different
methods to control for the selection bias. They find persistent
advantages in private schools in three countries, insignificant
differences in another three countries, and mainly disadvan-
tages in private schools in the remaining three countries.
Paunescu [68] reaches a similar conclusion: in Denmark, the
Netherlands, and Japan, higher efficiency was found in public
schools, in Belgium, Ireland, and Mexico, no differences after
controlling for selection processes and school characteristics
were found, and in Spain and France, higher efficiency
was found in government-dependent private schools. These
results contradict the conclusion of Dronkers and Robert
[70] that the private school effects are similar in all the
countries studied. This is the reason that we look for the
mechanisms that could explain these differences between
countries. We include country-level variables in our analyses
to describe the societal context of private schools.

Standfest et al. [84] used the PISA 2000 enhanced data
set for Germany to investigate whether students in schools
operated by churches have higher achievements. The results
differ between the types of schools. Only in two nonacademic
type schools do they locate achievement-related advantages
in private, church-operated schools. Weiß and Preuschoff
[85] obtained a similar result. They find that the positive
effect is restricted to girls in schools of medium level. Private
schools in Germany do not have much higher autonomy,
but rather more contact between school and parents and
a better school climate. More 15-year-old students attend
the 10th grade year, because the proportion of students
who had to repeat a level is smaller in private schools. This
might be an indicator of a supportive culture in private
schools.

Finally, selected results from studies based on other data
sets are as follows: using BIJU data for Germany, Dronkers
et al. [86] reach the conclusion that pupils in non-public
schools have higher cognitive and noncognitive test scores
than pupils from public schools. A study in North Rhine-
Westphalia (a part of Germany) concludes that only students
in Catholic or Protestant high schools but not in other
private schools have better grades in their final exams than
students in public schools [87]. Figlio and Stone [88] detect
positive effects of private schools with data from the US only,
regarding the probability of college attendance or selective
college attendance and better mathematics test performance,
only for a few distinct subgroups after correcting for selection
processes. An international study with data from Latin
American countries deduces that students’ socioeconomic
backgrounds account only for a small portion of higher
achievements in private schools, and a substantial portion is
explained by varying peer group characteristics [89]. After
controlling for peer group characteristics, the private school
effect on all countries is consistently zero. This result also was
found based on data from Denmark [90].

2.3. Migrant Children in Private Schools. Whether stu-
dents from lower social strata perform better in private
government-dependent or government-independent schools
than in public schools is investigated by Corten and Dronkers
[91]. They refer to Coleman and Hoffer [66] who find the
result that students from lower socioeconomic backgrounds
benefit most from private schools (see also [12]). They
explain this interaction effect as social capital resulting
from functional communities with high network density
and consistency of value in private schools. The school
climate in these schools provides an atmosphere oriented
towards learning; a clear and focused curriculum that is
agreed by parents leads to clear expectations from students
by both school and parents. These conditions are more
often necessary for the success of students from lower
socioeconomic strata, while they only marginally enhance
the resources of students from higher social strata. Corten
and Dronkers [91] see moderate support for the thesis
that private government-dependent schools are slightly more
effective for students with less cultural capital. Their second
hypothesis that lower class students have poorer results
in private independent schools is clearly refuted: students
with a low socioeconomic background (fathers’ occupational
status) or a large number of siblings perform better in private
independent schools than in public schools. However, they
conclude that the interaction effects are rather small and
can be detected only in one out of ten indicators of social
background.

Migrant parents with high educational ambitions may
aim to send their children to a private school in order to
overcome disadvantages [92]. Studies comparing the admis-
sion of migrant and native students to private institutions
of higher education like colleges or universities [38, 93, 94]
can show that migrants are overrepresented, especially in
highly selective schools. In spite of their better chances of
admission, migrant minorities earn lower college GPAs, thus
again confirming the thesis of disadvantages [38].
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Table 1: Variables on country level (n = 57, unweighted).

Variable Obs Mean SD MIN MAX % missing values

Gini index (2005) 56 35.2 8.1 24.7 58.6 1.8

GNP per capita in 1.000 USD (2005) 56 23,624 19,520 1,927 122,100 1.8

Source: Our own calculations based on data from the UNDP [82].

We want to draw an analogy between the arguments
regarding students from low socioeconomic background and
those regarding children with migration backgrounds. In the
first part of this section, we argue that migrant children suffer
from several disadvantages. Therefore, the main research
hypothesis of this paper is that children with migration
backgrounds achieve better performance in private schools.
We will distinguish between private government-dependent
and private independent schools to see whether similar or
different mechanisms are at work in these types of schools.

3. Data

The analyses of the paper are based on the data collected
in the PISA 2006 survey. Data and technical information
regarding the data records can be obtained from the OECD
homepage. The PISA surveys (Program for International
Student Assessment) are carried out by the OECD (Organi-
zation for Economic Cooperation and Development) as part
of an indicator program and are supported by the member
states and some additional participating states jointly [95].
The first data collection was carried out in 2000; the focus
was to record especially the reading ability of students, in
the second wave (2003) mathematics, and in the 2006 survey,
knowledge in sciences were analyzed in more detail than the
other two fields of ability.

The target group of the PISA surveys is the age-cohort
of 15-year-old students [96, 97]. Sampling was carried out
in two phases. In phase one a multistage cluster sample
was drawn among schools (according to the type of school,
federal states, and number of ninthgraders, respectively, 15-
year-olds attending the school). In phase two, a sample
among students within schools was selected. In the 2006, sur-
vey, 57 countries with 14,365 schools and 398,750 students
participated in PISA.

The empirical section of this paper analyzes mathe-
matics and reading achievements as dependent variables.
Mathematics competencies are regarded as a main field of
competencies and serve besides language competencies as
central criteria when teachers or parents make decisions
concerning the educational trajectories of students. The goal
of the assessment of competencies in the PISA-survey is to
measure basic literacies that prove themselves in authentic
situations [95]. On the other hand, it is not intended to
register defined curricula, which in view of the wide variation
between curricula in the participating countries would
resemble the achievement of the impossible. The models
for defining the individual achievement values are based on
the item response theory, which is also called probabilistic
test theory [98]. Since students did not have to answer

all questions (multimatrix sampling), the one-dimensional
Rasch model was used to calculate the achievement values.

In the following, the selection of independent variables
will be explained by theoretical arguments. Then, the mean
values of the independent variables will be reported (for vari-
ables and methods cf. OECD [99] and Adams and Wu [100]).

3.1. Independent and Dependent Variables. In Table 1, we
summarize the mean values, standard deviation, and the
minimum and maximum of the variables on country level.
The first variable on country level is the GINI index
describing the inequality of the income distribution within
each country. Missing values in the country-level data for
2005 were replaced using the values of the most recent
year published or additional information based on national
reports published by the UNDP in cooperation with national
agencies [101–107]. The second variable on country level is
GNP per capita measuring the overall wealth of the country.

The proportions of children who attend private schools
differ from country to country. In The Netherlands, more
than 90% of all students at lower secondary level go to private
schools, followed by the United Kingdom with 70%. In most
countries, 10% or less of all students attend private schools
[108, 109]; therefore, in a few countries, private schools
are the regular type of school, but in most countries, they
serve only small proportions of each cohort. To control for
the selection processes and the external effects of private
schools (like indirect effects on public school achievement by
raising the quality of public education through competition
or decreasing the quality by leaving a selective group of low-
achieving students), we should take the proportion of private
schooling in each country into consideration. Unfortunately,
the distribution of this variable is largely skewed, so we
decided not to include it.

Variables on school level are listed in Table 2. About 6%
of the schools in the 57 countries taking part in PISA 2006
are private independent schools, whereas 10% are private
but government-dependent. However, both numbers differ
considerably between countries. The average proportion of
girls is 49%. Most of the schools are located in villages (32%),
building the reference category. 22% of all schools reside
either in small- or medium-sized towns, 15% in cities, and
9% in large cities with more than one million residents. The
average proportion of migrants is 15% (due to our definition
of foreign language spoken at home, see below), and on
average, 24% of the parents are highly educated (at least one
parent having education level ISCED 6 which resembles, e.g.,
a university degree).

As dependent variables on student level, we use the
plausible values for the competencies in reading and
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Table 2: Variables on school level (n = 14, 365, weighted by “final school weight”).

Variables Obs Mean SD MIN MAX % missing values

Private school (independent)(a) 13,187 0.06 0.24 0 1 8.20

Private school (gov. dependent)(a) 13,187 0.10 0.29 0 1 8.20

Prop. girls 13,604 0.49 0.13 0 1 5.30

Community size (b):

3,000–15,000 13,747 0.22 0.41 0 1 4.30

15,000–100,000 13,747 0.22 0.41 0 1 4.30

100,000–1,000,000 13,747 0.15 0.36 0 1 4.30

>1,000,000 13,747 0.09 0.28 0 1 4.30

Prop. migrants(c) 14,345 0.15 0.29 0 1 0.14

Prop. parents with tertiary education(c,d) 14,351 0.24 0.23 0 1 0.10

School size (# students) 13,604 492.01 515.87 3 10,000 5.30

Prop. certified teachers 10,189 0.84 0.30 0 1 29.07

Student-teacher ratio 12,727 15.37 8.49 0 100 11.40
(a)

Ref.: public school.
(b)Ref.: <3,000.
(c)Collapsed by student data.
(d)At least one of the parents has educational level ISCED 6.

Table 3: Variables on student level (n = 398, 750; weighted by “final student weight”).

Variables Obs. Mean SD MIN MAX % missing values

DV: plausible value math 1 398,750 454.22 105.15 0.62 921.01 0.00

DV: plausible value reading 1 393,139 446.14 109.91 0.12 1083.51 1.41

Migrant (1 = yes)(a) 384,488 0.14 0.34 0 1 3.58

Gender (1 = female) 398,746 0.50 0.50 0 1 0.00

HISEI(b) 377,402 46.41 17.40 16.00 90.00 5.35

Age 398,734 15.78 0.29 15.17 16.33 0.00

Number of books at home (c):

11–25 390,779 0.22 0.41 0 1 2.00

26–100 390,779 0.29 0.45 0 1 2.00

101–200 390,779 0.15 0.35 0 1 2.00

201–500 390,779 0.10 0.31 0 1 2.00

>500 390,779 0.06 0.23 0 1 2.00
(a)

Definition of “migrant”: language spoken at home unequal to test language.
(b)Highest occupational status of parents.
(c)Ref.: 0–10 books at home.

mathematics. The mean values of the plausible values used
for the following analyses are 454 for mathematics and 446
for reading (see Table 3). Initially, the plausible values of the
different test scores were calibrated at a mean of 500 and a
standard deviation of 100 for all participating countries.

In the analyses of this paper, the language spoken at home
serves as measure of ethnic origin. It can be assumed that
children with inadequate comprehension of the language
used at school cannot properly follow the lessons that are
usually held in the test language, so that the acquisition of
competencies suffers. We do not distinguish whether the
language spoken at home is another official language used
in the country. Another concept, nationality, is not used
for classification, since former migrants might have changed
their nationality so that they cannot be identified by this
criterion. Additionally, mixed nationalities within one family

may occur. The indicator country of birth of children and
parents might not reflect disadvantages in school that result
from language deficiency. On the other hand, we think it is a
minor problem that classification by language is not appro-
priate for migrants from countries with the same language.
According to language spoken at home, 14% of students from
the sample population are classified as migrants (see Table 3).

The two definitions for migrants (by language and by
region or rather by country of birth of students, their parents
and grandparents) are strongly confounded and in 87% of
all cases identical. The size of the intersection of these two
categorizations depends heavily on the country considered:
in Chile—a large country with homogenous language use
and very few regional migrants—the share of identical
definitions is high with a maximum value of 99%, whereas
in Luxembourg—a tiny country with three official languages
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and a high share of regional migrants—the intersection of
these two definitions reaches its minimum value of 28%.

It has been pointed out that remarkable differences can
be detected with respect to gender: female students’ reading
achievement is higher on average, but their mathematical
and scientific literacy is worse than that of their male
counterparts (cf. Stanat and Kunter [110]). This is why we
will control for gender in the multivariate models. 50% of all
students tested are female.

The results from several analyses of school achievement
suggest controlling for social origin. The family environment
heavily influences the early processes of socialization. The
theoretical discussion distinguishes between primary and
secondary effects of social origin [111]. Primary effects occur
when children differ in their competencies because of their
social origin, whereas secondary effects result from parental
educational decisions (e.g., use of preschooling, selection
of schools, or tracks) that depend on class-specific habits
and attitudes. Analysis of the PISA data showed that the
socioeconomic status of the family is of great importance
for the differences in competency between the students. The
largest social gradient of all countries was calculated for
Germany [18, pp. 384–389]. The parents’ socioeconomic
status is determined with reference to their job title. Since
this refers to the current job, the socioeconomic status
of migrants is systematically underestimated in case they
hold low-skilled jobs even though highly qualified. The
given occupations of the parents were coded with the ISCO
(international standard classification of occupations). With
the help of this code, the job title can be converted into the
“international socioeconomic index of occupational status”
(ISEI according to Ganzeboom and Treiman [112]) or even
into the customary prestige scores. PISA data include the
socioeconomic status (ISEI) of mother, of father, or the
highest status between the parents. In our analyses, we
use the highest socioeconomic status between the parents
(HISEI). The HISEI ranges from 16 to 90. The mean value
of the HISEI in the sample used is 46 (Table 3). Although the
population of students included in PISA consists of 15-year-
olds we control for detailed age information, as the age range
is, in fact, larger than one year, and age has been shown to be
significant in previous studies [55].

Cultural capital [113] is acquired in an unconscious
process during the primary and secondary socialization by
contact with people who possess cultural capital [114].
During the acquisition of cultural capital, attitudes and
cognition plus thought and action patterns used at home
all play a decisive role. Parents pass on to their children
habits corresponding with their social class. Schools are
institutions of the middle class insofar as they require
habits (e.g., interest in books, classical music, and arts) that
are handed down especially in middle-class families. In its
functional respect, this knowledge and the interest in the
contents serve as a means of participation in the middle-
class culture. Although what is meant by cultural capital may
differ between societies and cultures, the importance as a
phenomenon of general social relevance is not in question.
In Bourdieu’s [113], argumentation cultural capital is a
mechanism of social reproduction of inequality. According

Table 4: Research hypotheses: effects on competencies in mathe-
matics and reading.

Level I: individual

Test language not spoken at home (migrant) −
Gender (female) for mathematics −
Gender (female) for reading +

Highest socioeconomic status of parents (HISEI) +

Cultural capital: number of books at home +

Age +

Level II: school context

Private school (independent) +

Private school (gov. dependent) +

Proportion of girls at school +

Community size +/−
Proportion of migrants at school −
Proportion of parents with tertiary education +

School size +

Proportion of certified teachers +

Student-teacher ratio −
Level III: country

Gross national income per capita (GNP) +

Income inequality: GINI index −
Cross-level effects

GINI∗private schools (both types) +

Gross national income per capita (GNP)∗private
schools (both types)

−
Private schools (both types)∗migrant +

to the cultural mobility model of DiMaggio [115] cultural
capital can be used to compensate for disadvantages in social
origin. Including indicators of socioeconomic status and
of cultural capital within a regression model does help to
distinguish the reproduction effect from the compensation
effects. Empirical studies testing the assumptions of these
hypotheses found that both mechanisms are effective (cf. a
summary [116–120]). Cultural capital was found to further
the achievements of students from lower social strata more
than those of students from higher social strata [120].

The indicator for cultural capital in the family is the
number of books at home with six categories building up
five dummy variables. About 29% of the students’ families
possess 26 to 200 books, which is the largest share (see
Table 3). The advantage of this indicator is the low specifica-
tion with respect to cultural contents so that it can be applied
to different countries and cultural contexts. Unfortunately,
the PISA consortium decided not to include indicators of
educational resources at home and of cultural behavior that
had been measured in the 2000 survey such as cultural
communication in the family or attending cultural events.

3.2. Research Hypotheses. The research hypotheses are sum-
marized in Table 4. Because of social deprivation, cultural
distance between minority members and majority culture,
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selective migration or minority members have lower achieve-
ments. With respect to gender, the results differ. Girls show
better reading abilities, but in mathematics or in science,
they have poorer test results in most countries. Primary and
secondary effects relating to social origin lead to positive
effects on achievements. Similarly, higher cultural capital has
a positive effect on both competencies examined. The older
the students the higher their competencies should be.

As explained above, we expect that students in private
schools (independent and government-dependent) have
higher competencies than those attending public schools.
The socioeconomic composition of private schools will
be controlled in a multivariate model. The importance
attributable to the composition will be derived from the
effect of the proportion of parents with tertiary education
in any given school. The proportion of girls in a school
may correlate with a climate of high need for achievement
or lower rates of deviant behavior. Therefore, we expect a
positive effect of the proportion of girls in a school. The
reverse argument is made for the proportion of migrants in
school, leading to a negative effect. Another study shows that
school size correlates positively to achievement [55]. Having
schools with a high proportion of certified teachers and a
low student-teacher ratio should create a beneficial learning
environment for students. A last indicator describing the
school context is community size. It is unclear whether size
of town is positively or negatively correlated to educational
achievement. A positive effect may be justified by a higher
level of human capital among the population in large towns,
higher importance of education for successful labor market
participation, more homogeneous neighborhoods because
of residential segregation, and greater attractiveness of the
region. The size of the community has a negative effect on
education if a higher proportion of migrants is living in
larger cities and if life in metropolitan areas is related to
an overabundance of stimuli detracting from learning and
concentration.

As we argue that the effects of private schools depend on
the societal context, we also consider the living standards in
different countries measured by the gross national income.
We expect that gross national income per capita (GNP) has
a positive direct effect on competencies, since the national
income reflects the human capital present in countries to
a certain degree and the amount of money that can be
invested in the education system. Another aspect is the
degree of inequality. Existence of welfare state arrangements
enlarges the proportion of GNP spent by the government and
reduces the level of inequality [15]. Education is considered
more and more as a means of active welfare state policy in
order to enlarge competencies and chances of labor market
participation.

Private schools have a larger impact on competencies in
more polarized societies, since public schools suffer from
having fewer resources. Therefore, we expect that the cross-
level interaction effect of private schools and inequality is
positive. The wealthier a society is, the more money can be
spent on public schooling; thus, private schooling is more
advantageous in societies with low GNP—or, the higher the
GNP, the lower the abilities measured in private schools. We

expect that migrant children profit more from the beneficial
context of private schools.

3.3. Methods. Generally, we use hierarchical linear models
for our analyses with random effects for the variables of basic
interest (dummy variables for private schools, migration
status, and all the related cross-level terms), because they
allow the variance between groups to be explained by group
characteristics. Fixed effects are applied to all other variables
aspiring to a sparse model strategy that is appropriate never-
theless (for more detail about fixed versus random coefficient
models, see Snijders and Bosker [121]; for combining fixed
and random effects, see Snijders [122]). The analyses were
computed using HLM 6 [123, 124]. Data management and
imputation of missing data was conducted with STATA 11
(for multilevel analysis with STATA see [125]).

We decided not to apply conventional complete case
analysis, which assumes “missing completely at random”,
since these presumptions were more restricted than alterna-
tive treatments of missing values (see overview at Schafer and
Graham [126]; for more details, see Little and Rubin [127]).
Multiple imputations assume only “missing at random”. The
disadvantage of multiple imputation versus simple imputa-
tion is, according to Rubin [128, page 17-18], the additional
work required for creating, saving, and analyzing the data
sets. This disadvantage is of minor importance as long as the
number of imputations is restricted. To select the number
of imputations m, the efficiency of an estimate based on m
imputations can be calculated relatively to an estimate based
on infinite imputations by the formula (1 + λ/m)−1, with λ as
proportion of missing information [126, 128]. Increasing the
number of imputations from five to ten with a proportion of
missing values of 5% increases the efficiency of the estimates
only from 99.0% to 99.5%; with a proportion of missing
values of 10%, the efficiency of the estimates increases from
98.0% to 99.0%. The additional gain is thus negligible.
Therefore, we restrict the number of imputations to five in
our analyses. The higher the proportion of missing values
in the data, the higher is the additional gain by enlarging
the number of imputations m. We calculated the multiple
imputations using the ado file “ice” (imputation by chained
equations) in STATA that was written by Royston [129].

4. Results

As a first step, we investigate whether the school contexts
of native-born and migrant students differ. The results
from bivariate analyses (using multiple imputed data) are
documented in Table 5.

The proportion of migrants attending private schools—
independent and government dependent—is significantly
higher than the proportion of native-born students; migrant
students attend larger schools on average. Their student-
teacher ratio is slightly more favorable, since it is significantly
smaller. Having said this, migrants do suffer to a small
extent from poorer conditions relating to school context
(with respect to the proportion of girls in school) and to
a greater degree in relation to the proportion of parents
with tertiary education. The schools attended by migrants
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Table 5: School differences by migration status.

Mean

Migrants (n = 49, 541) Natives (n = 349, 209) test value P value

Private school (independent)(a) .09 .05 Chi2 1.2∗103 <.001

Private school (gov. dependent)(a) .15 .09 Chi2 1.6∗103 <.001

Prop. girls .49 .50 t-test 8.27 <.001

Community size:

<3,000 .11 .10 Chi2 10.55 <.001

3,000–15,000 .26 .22 Chi2 408.58 <.001

15,000–100,000 .30 .31 Chi2 14.61 <.001

100,000–1,000,000 .26 .25 Chi2 10.62 <.001

>1,000,000 .07 .11 Chi2 833.33 <.001

Prop. migrants(b) .56 .06 t-test −3.1∗102 <.001

Prop. parents with tertiary education .23 .30 t-test 70.74 <.001

School size (# students) 971 815 t-test −38.02 <.001

Prop. certified teachers .83 .84 t-test 9.25 <.001

Student-teacher ratio .15 .16 t-test 18.86 <.001
(a)

Ref.: public school.
(b)Collapsed by student data.
(c)At least one of the parents has educational level ISCED 6.

are more often situated in villages or small towns, whereas
native students more often attend schools in large cities
(although the migrant population more often resides in
larger cities [130]). With the data at hand, it cannot be
determined whether this pattern is due to different places of
residence or to mobility and school choice. The teachers of
native students are slightly more highly qualified on average.
The largest difference between migrants and native students
is the proportion of migrants attending the same school.
Migrants on average visit a school with a share of 56%
migrants, whereas native students go to schools with an
average proportion of 6% migrants.

Do migrants have lower abilities than those of native-
born students? Are private schools beneficial for their
students? And do migrants do better in private schools?
These three questions are examined in model 1 without any
control variables. Do characteristics on country level (model
2), school level (model 3), or individual level (model 4)
explain the three main effects examined in model 1 at least
to some extent (for each model, see Table 6 for mathematics
and Table 7 for reading competencies)?

In model 1 (Tables 6 and 7), only migration status, the
two private school dummy variables, and the cross-level
interaction between them are included. All main hypotheses
are tentatively confirmed for mathematics (see Table 6),
showing a better performance for native students, students in
private schools, and with migrants benefitting significantly
more from attending private schools. While both types of
private schools are significant for mathematics, private inde-
pendent schools have a larger positive effect on mathematics
competencies and are more beneficial to migrants than
private government-dependent schools. The latter is almost
significant at 5% level for reading competencies. Addition-
ally, concerning reading ability, migrants do not benefit
significantly more by attending private independent schools.

Country-level variables and further cross-level effects
were included in model 2 reducing the error variance on
level 3 by 33% for mathematics and 30% for reading
competencies. Both private school dummy variables become
insignificant if controlling for country-level variables. In
addition, small income inequalities within of a country
(measured by the GINI-Index) as well as the wealth of a
country (measured by GNP per capita) both have a signifi-
cantly positive influence on the mathematics achievements in
the PISA tests, whereas for reading competencies, the income
inequality is slightly below the 5%-significance-level.

In model 3, school-level variables are also included
explaining 34% (mathematics competencies) and 33% (read-
ing competencies) of the error variance on level 2. If con-
trolling for school context for both competencies examined
the migration effect concerning size and significance remains
robust. A higher proportion of girls in a school (unfortu-
nately, we do not have any class information) leads to better
competencies, especially in reading and also in mathematics.
Whereas a high share of migrants has a negative effect on
both competencies, it is the high proportion of parents with
tertiary education that has a very strong positive effect. A
high share of certified teachers is only beneficial for the
enhancement of reading abilities but not so for mathematics.
Variations of the student-teacher ratio is not associated with
any improvement of competencies; however, schools located
in larger communities provide a better environment for
developing reading skills.

In model 4, further individual-level variables such as
gender, socioeconomic background, cultural capital, and
age are included, explaining additionally 7% (mathematics
competencies) and 8% (reading competencies) of the level 1
error variance. The migration effect is reduced considerably
but remains significantly negative; this means that part of
the effect is due to the lower socioeconomic status and
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Table 6: Hierarchical multilevel models: determinants of mathematics competencies.

Model
(1)

Coeff. (T-ratio)
(2)

Coeff. (T-ratio)
(3)

Coeff. (T-ratio)
(4)

Coeff. (T-ratio)

Fixed effects

Intercept 464.67 (56.83)∗∗∗ 501.22 (14.84)∗∗∗ 441.95 (12.22)∗∗∗ 261.14 (7.48)∗∗∗

Student level (level 1)

Migrant −19.32 (−7.46)∗∗∗ −19.37 (−7.46)∗∗∗ −18.57 (−7.06)∗∗∗ −13.49 (−5.96)∗∗∗

Female −16.99 (−70.32)∗∗∗

HISEI 0.54 (61.90)∗∗∗

Age 8.92 (21.65)∗∗∗

# books at home(a):

11–25 8.12 (17.56)∗∗∗

26–100 24.18 (63.83)∗∗∗

101–200 35.08 (75.79)∗∗∗

201–500 49.95 (98.96)∗∗∗

>500 48.96 (77.83)∗∗∗

School level (level 2)
School type(b)

Private school (indep.) 39.91 (6.90)∗∗∗ 18.22 (0.59) 11.91 (0.49) 9.73 (0.42)

Private school (gov. depend.) 11.81 (1.99)∗ 4.90 (0.14) −30.86 (−1.25) −28.42 (−1.20)

Prop. girls 11.65 (5.05)∗∗∗ 23.17 (10.71)∗∗∗

Prop. migrants −25.72 (−9.87)∗∗∗ −23.05 (−9.44)∗∗∗

Prop. parents with tertiary edu. 157.67 (63.42)∗∗∗ 118.60 (50.12)∗∗∗

Prop. certified teachers 2.29 (1.47) 2.18 (1.50)

School size 0.01 (15.56)∗∗∗ 0.01 (15.23)∗∗∗

Student-teacher ratio −0.08 (−1.28) −0.08 (−1.31)

Community size (c):

3,000–15,000 3.02 (2.02)∗ 1.92 (1.38)

15,000–100,000 3.24(2.18)∗ 1.47 (1.06)

100,000–1,000,0000 0.43 (0.27) −1.76 (−1.19)

>1,000,000 2.69 (1.39) 0.11 (0.06)

Country level (level 3)

Gini-Index (2005) −1.72 (−2.06)∗ −1.74 (−1.95) −1.49 (−1.77)

GNP per capita (2005) 0.00 (2.83)∗∗ 0.00 (2.99)∗∗ 0.00 (2.96)∗∗

Cross-level effects

Gini∗priv. school (indep.) 0.98 (1.40) 0.09 (0.17) 0.06 (0.11)

Gini∗priv. school (gov. dep.) 0.57 (0.73) 0.98 (1.76) 0.84 (1.57)

GNP∗priv. school (indep.) −0.00 (−1.52) −0.00 (−2.18)∗ −0.00 (−2.21)∗

GNP∗priv. school (gov. dep.) 11.34 (3.22)∗∗ −0.00 (−1.17) −0.00 (−0.44) −0.00 (−0.26)

Priv. school (indep.)∗migrant 8.79 (2.52)∗ 11.20 (3.18)∗∗ 10.23 (2.54)∗ 8.55 (2.26)∗

Priv. school (gov. dep.)∗migrant 7.42 (2.29)∗ 6.77 (2.01)∗ 4.44 (1.40)

Random effects

δ (error variance level 1) 4915 4916 4918 4557

ε (error variance level 2) 3008 3009 2000 1719

γ (error variance level 3) 3767 2527 2642 2288

Deviance (# estimated parameters) 4,562,423 (31) 4,562,406 (37) 4,557,370 (47) 4,526,061 (55)

NL1 398,750 398,750 398,750 398,750

NL2 14,365 14,365 14,365 14,365

NL3 57 57 57 57
(a)

Ref.: <11.
(b)Ref.: public school.
(c)Ref.: <3,000.
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Table 7: Hierarchical multilevel models: determinants of reading competencies.

Model
(1)

Coeff. (T-ratio)
(2)

Coeff. (T-ratio)
(3)

Coeff. (T-ratio)
(4)

Coeff. (T-ratio)

Fixed effects

Intercept 455.43 (58.64)∗∗∗ 476.87 (13.87)∗∗∗ 380.27 (10.49)∗∗∗ 196.22 (5.62)∗∗∗

Student level (level 1)

Migrant −27.78 (−9.67)∗∗∗ −27.76 (−9.63)∗∗∗ −26.77 (−9.13)∗∗∗ −20.48 (−7.57)∗∗∗

Female 29.26 (86.69)∗∗∗

HISEI 0.57 (66.66)∗∗∗

Age 8.68 (18.30)∗∗∗

# books at home (a):

11–25 11.23 (21.90)∗∗∗

26–100 25.83 (53.67)∗∗∗

101–200 37.33 (67.90)∗∗∗

201–500 49.61 (77.46)∗∗∗

>500 46.67 (66.86)∗∗∗

School level (level 2)

School type(b)

Private school (indep.) 43.89 (7.55)∗∗∗ 20.86 (0.68) 21.21 (0.91) 22.55 (1.03)

Private school (gov. depend.) 12.00 (1.91) −2.69 (−0.08) −35.49 (−1.43) −33.31 (−1.48)

Prop. girls 68.92 (26.74)∗∗∗ 37.33 (15.63)∗∗∗

Prop. migrants −32.02 (−10.82)∗∗∗ −29.12 (−10.54)∗∗∗

Prop. parents with tertiary edu. 151.68 (57.07)∗∗∗ 112.76 (45.35)∗∗∗

Prop. certified teachers 3.65 (2.15)∗ 3.90 (2.48)∗

School size 0.01 (15.39)∗∗∗ 0.01 (14.84)∗∗∗

Student-teacher ratio −0.02 (−0.29) −0.03 (−0.40)

Community size (c):

3,000–15,000 4.93 (2.99)∗∗ 3.45 (2.25)∗

15,000–100,000 8.14 (4.91)∗∗∗ 5.79 (3.75)∗∗∗

100,000–1,000,0000 6.07 (3.47)∗∗∗ 3.47 (2.13)∗

>1,000,000 9.72 (4.49)∗∗∗ 6.84 (3.39)∗∗∗

Country level (level 3)

Gini-Index (2005) −1.42 (−1.68) −1.31 (−1.47) −0.96 (−1.14)

GNP per capita (2005) 0.00 (3.29)∗∗∗ 0.00 (3.48)∗∗∗ 0.00 (3.34)∗∗∗

Cross-level effects

Gini∗priv. school (indep.) 1.06 (1.53) 0.11 (0.21) −0.05 (−0.09)

Gini∗priv. school (gov. dep.) 0.65 (0.81) 1.09 (1.94) 0.97 (1.90)

GNP∗priv. school (indep.) 5.98 (1.44) −0.00 (−1.79) −0.00 (−3.04)∗∗ −0.00 (−3.10)∗∗

GNP∗priv. school (gov. dep.) 9.62 (2.45)∗ −0.00 (−0.66) −0.00 (−0.16) 0.00 (0.08)

Priv. school (indep.)∗migrant 5.99 (1.42) 5.82 (1.34) 3.69 (0.92)

Priv. school (gov. dep.)∗migrant 9.49 (2.55)∗ 9.38 (2.55)∗ 6.67 (1.95)

Random effects

δ (error variance level 1) 5679 5678 5681 5211

ε (error variance level 2) 3645 3645 2426 2056

γ (error variance level 3) 3389 2386 2563 2248

Deviance (# estimated parameters) 4,621,099 (31) 4,621,080 (37) 4,616,051 (47) 4,580,643 (55)

NL1 398,750 398,750 398,750 398,750

NL2 14,365 14,365 14,365 14,365

NL3 57 57 57 57
(a)

Ref.: <11.
(b)Ref.: public school.
(c)Ref.: <3,000.
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Figure 1: Effects of migration status and school type on mathematics competencies.

cultural capital of migrants. The cross-level effect private
government-dependent school type on the migration effect
becomes insignificant if controlling for variables on the
individual level; girls reach significantly lower scores in
mathematics but outperform boys in reading skills. Higher
socioeconomic background and higher cultural capital
increase both competencies.

What happens to the competencies of migrant students
in different types of schools after country-, school-, and
individual-level variables are controlled for? Figures 1 and 2
display the central results concerning the differences between
reading and mathematics competencies calculated from
significant main and interaction effects in the models 1 to 4
in Tables 6 and 7. A first glance at the figures shows that for
native students, variations in achievement between different
types of school disappear as soon as country-level variables

are included. For migrant students, the situation is more
complex; in mathematics, most of the effects of both types
of private schools are explained by country-level variables.
In the fourth model, where we control for country-, school-,
and individual-level covariates, migrant students in private
independent schools still achieve better results than migrant
students in public or in private government-dependent
schools. Additional models (not displayed in Table 6; avail-
able upon request from the authors) show that accounting
for either the socioeconomic status of parents (HISEI) or
cultural capital of the family (number of books at home)
renders the positive interaction effect of private government-
dependent schools insignificant. With regards to reading,
differences between school types vanish in the fourth
model. Before individual-level variables are controlled, the
reading competencies of migrant students attending private
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Figure 2: Effects of migration status and school type on reading competencies.

government-dependent schools are better than in both other
types of schools. We again tried to discover which of the
individual-level variables is responsible for the dissolving
positive effect of private government-dependent schools on
the achievement of migrant students. It is not a single
variable but rather the combination of three variables that
is responsible for this result: socioeconomic status (HISEI),
number of books, and gender (not displayed in Table 7).

5. Discussion

The result of our investigations is that mathematics and
reading achievements of migrant children are poorer than
those of native-born children confirming the results from

existing evidence. After the socioeconomic background and
school-level variables are controlled for, the disadvantage of
migrant children is reduced to some extent. At first, students
in private independent and government-dependent schools
tend to have better results than students in public schools,
but after controlling for country-level characteristics, the
advantages disappear. Thus, we do not confirm the finding
from Dronkers and Robert [70] that students in private inde-
pendent schools perform even worse than those in public
schools. However, as we do not completely replicate their
models, strictly speaking, the results cannot be compared:
Dronkers and Robert [70] do not include the country-level
variables that were the main reason for vanishing school type
effects in our models, and we do not control for teaching
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and learning conditions in the school and school climate as
Dronkers and Robert [70] do. Do private schools offer learn-
ing environments especially beneficial to migrant students?
The answer to this question is ambiguous: in mathematics,
independent schools yield an advantage to migrant students,
whereas government-dependent schools do not. Reading
skills of migrant students do not differ between the types of
schools once individual-level covariates are controlled for.

Several other hypotheses have been confirmed in line
with existing literature: achievements correlate positively
with families’ socioeconomic status, cultural capital, age
of student, proportion of girls in school, proportion of
highly educated parents in school, and size of school and
negatively with the share of migrant students in school;
thus confirming the thesis that in addition to individual
characteristics, school context matters. We found evidence
of an effect of teacher qualifications in reading, but not in
mathematics, and no effect of the student-teacher-ratio on
competencies. The results concerning community size do not
provide a simple explanation, and therefore, further research
is required to determine whether regional context in terms of
prosperity, different patterns of housing segregation, or other
factors that influence skills and literacy correlate to size of
community.

We presented interesting and novel results concerning
country characteristics: wealth measured by GNP per capita
indicates a high level of human capital in a country, and thus
is clearly correlated to achievement. Inequality in a country
was expected to be negatively correlated to competencies,
and in mathematics, a first approach confirmed this thesis;
however, it turned out that school-level and individual-level
characteristics overruled this effect. Our investigations went
beyond recent studies by including the country-level contexts
and cross-level effects to investigate whether private schools
have different functions depending on the conditions in the
respective countries.

Future research should elaborate theoretically and empir-
ically on further country-level indicators that might influ-
ence the functioning of education. Promising aspects are
those that describe the social mechanisms that can explain
those processes of social mobility that either mitigate or
foster inequality. Additionally, the research on features of
the education systems should be included as well as research
on policies of equal opportunity and equal treatment.
Educational achievement is of high importance for labor
market integration, social and political participation, and
other life chances such as health and well-being and therefore
it is important to discover the mechanisms that impede
migrants’ achievements.
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