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Abstract 
 
In this study, I provide evidence that the educational achievement of second-generation 
immigrants in German-speaking Switzerland is greater than in Germany. The impact of the 
first-generation immigrants’ destination decision on their offspring’s educational achievement 
seems to be much more important than has been recognized by the existing literature. I 
identify the test score gap between these students that cannot be explained by differences in 
individual and family characteristics. Moreover, I show how this gap evolves over the test 
score distribution and how the least favorably-endowed students fare. My results suggest that 
the educational system of Switzerland, relative to the German system, enhances the 
performance of immigrants’ children substantially. This disparity is largest when conditioning 
on the language spoken at home, and prevails even when comparing only students whose 
parents migrated from the same country of origin. 
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1 Introduction

This study contributes to a growing body of literature evaluating the educational performance

of children born to first-generation immigrants in Western European countries (inter alia, Algan

et al., 2010; Belzil and Poinas, 2010; Dustmann, Frattini and Lanzara, 2012; Heath, Rothon

and Kilpi, 2008; Lüdemann and Schwerdt, 2012; Schneeweis, 2011; Song, 2011). The litera-

ture has documented severe disadvantages faced by second-generation immigrants in terms of

educational achievement, wage income, and unemployment probabilities relative to their host

countries’ native peers. In addition to these relative assessments, I will argue that absolute

achievement and learning processes of second-generation immigrants need to receive greater

attention. Focusing on second-generation immigrant students alone helps to answer the ques-

tion of what the parental sorting decision implies for the educational opportunities of their

children. Likewise, it indicates the effectiveness of the host countries’ educational institutions

in accommodating the needs of immigrants’ children. Understanding their absolute learning

process can help policy makers to turn their immigrant populations into a productive strength

in society.

The economics of education literature has concentrated on integration by assessing within-

country educational differences between children of natives and first-generation immigrants.

These relative within-country differences are then compared across countries. Conditioning on

individual and family background, native-immigrant achievement gaps are reduced significantly

but remain at high levels in most Western European countries. However, this approach cannot

reveal the relevant parameters of the immigrant children’s learning process due to the following

reasons: First, imagine a family deciding upon a destination country, the relevant counter-

factual is what would be the educational achievement of their offspring had they decided for

another country, not had they been native parents in the chosen destination. Second, from the

reduction in native-immigrant achievement differences alone it cannot be concluded that the

performance of these immigrants’ children is satisfactory. Instead the reduction of the perfor-

mance gap might be entirely due to conditional changes in performance of natives’ children.

Moreover, when conditioning on the educational background of the parent population, these

educational backgrounds have to be comparable across heterogeneous home countries to be

meaningful. It is possible, if not probable, that having received secondary education in Turkey
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captures a different proficiency level than having completed the same education in Germany.

Additionally, the covariate cells for native students with parents that have no primary education

are empty or nearly empty in most developed countries. The variable language spoken at home

– which has recently gained prominence in native-immigrant comparisons – is most problem-

atic in this regard; we do not know to whom we compare the immigrants’ children, and what

these conditional differences tell us. Third, little is known about which educational institutions

support the absolute performance of second-generation immigrants in Western European coun-

tries. Assessing language acquisition using a non-integration based approach seems to be most

fruitful, since this learning process differs between immigrants’ and natives’ children.

Using the Programme for International Student Assessment (PISA) 2009 survey, I compare

second-generation immigrant students’ reading test scores directly across countries. Large scale

and internationally comparable performance tests like PISA facilitate comparisons of students’

educational achievement across countries. A drawback of these large-scale student evaluations

in assessing second-generation immigrants is missing information on pre-migration characteris-

tics of the parent generation, such as the reason for or the time of migration. Self-selection and

self-sorting of migrants to host countries create heterogeneous immigrant populations across

countries. To account for this selectivity without observing pre-migration characteristics, I fo-

cus on Germany and the German-speaking part of Switzerland. Comparing these two regions

has several advantages in dealing with potential self-selection and self-sorting of first-generation

immigrants: First, both countries are high immigration countries that have experienced a sim-

ilar migration history, resulting in relatively homogeneous immigrant populations (Castles,

1986), which allows for an assessment of the country of origin. This is important when the

human capital of the parents differs by their country of origin. Second, because they are in

a similar language area, the results will be confounded neither by language differences nor by

self-selection of immigrants into a certain language environment. Third, comparing countries

with the same test language allows for a meaningful assessment of differences in reading liter-

acy. Being a measure of language acquisition, it is highly relevant for the immigrants’ children

assimilation and learning processes.

The key contribution of this study is the comparison of reading literacy between immigrants’

children in Germany and German-speaking Switzerland. First, I show that second-generation
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immigrant-native gaps diminish in both countries when conditioning on parental background

characteristics, as commonly found in previous studies. Next, I decompose the achievement

difference between second-generation immigrant students in Germany and German-speaking

Switzerland into a component attributable to differences in background characteristics and a

component that cannot be explained by those characteristics.1 The decomposition into ex-

plained and unexplained components is performed parametrically and semi-parametrically to

allow for non-linear impacts of the background characteristics and failures in the out-of-support

validity. Then, I show how the unexplained gap evolves over the test score distribution, and pro-

vide evidence separately for unfavorably endowed children of immigrants, Turkish descendants

the largest overlapping immigrant population, and native students for reasons of comparabil-

ity. Finally, I present how the gap varies with school characteristics that might support the

immigrants’ children learning process.

The results suggest that the performance of immigrants’ children in Switzerland is substan-

tially higher than in Germany. This disparity is largest for very low-performing and unfavorably

endowed second-generation immigrants. Differences reduce but prevail when conditioning on

the parents’ country of origin and when restricting attention to Turkish descendants. By con-

trast, the improvement in educational achievement does not extend to children of native-born

parents, as they score almost as well in Germany as in German-speaking Switzerland. Among

several school characteristics one that seems to explain a large part of the disparity between

immigrants’ children is the average test score performance of pupils in school.

The remainder of this article proceeds as follows: In the next section, I discuss the literature,

historical patterns of migration into Germany and Switzerland, and their educational systems;

Section 3 describes the PISA 2009 dataset, covariates used, and the econometric procedure;

Section 4 presents the results and a suggestive discussion on possible reasons for the difference

in educational achievement; and Section 5 concludes.2

1Due to the missing information on pre-migration characteristics, the resulting differences are interpreted as
decompositions rather than causal effects. Another reason for the decomposition interpretation is that there is
no obvious manipulable policy action, as discussed by Fortin, Lemieux and Firpo (2011).

2There are three appendices in the Supplementary Material: Appendix A replicates the analysis using math
literacy as the outcome variable; Appendix B presents robustness checks for all language areas of Switzer-
land, all immigrants in both countries, sampling weights, different matching estimators, plausible values, and
different imputation procedures; and Appendix C presents information about the sample selection, missing
values/imputation, common support, and covariate balance before and after matching.
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2 Literature, migration history, and school systems

First, I highlight the present article’s approach in comparison to those pursued in the literature.

Subsequently, I briefly summarize the migration policies and histories of the two countries to

motivate the sample of comparison, and discuss their educational systems.

2.1 Previous literature

The economic literature on educational achievement of second-generation immigrants in West-

ern Europe – based on internationally comparable performance tests – focuses predominantly

on integration. In these studies, integration is taken to be the difference in test score perfor-

mances of immigrants’ children and their host countries’ native peers; cross-country studies

then compare these national gaps across countries. The most detailed study has been per-

formed by Dustmann, Frattini and Lanzara (2012). In their study, the PISA 2006 survey is

used to analyze test score disparities between second-generation immigrant and native students

across a large number of countries. They find that within-country gaps reduce substantially

when taking into account the intergenerational correlation, as proxied by parental education

levels. For Germany and Switzerland, their analysis reveals that even after conditioning on the

children’s family background, the gap in Germany is double the size of the gap in Switzerland.

In this study, I compare these second-generation immigrant students directly, instead of

comparing their within-country immigrant-native test score gaps. This comparison has two

advantages: First, within-country immigrant-native comparisons are problematic, since it is

not clear whether differences originate from differential performance among the children of na-

tives, immigrants, or both. Moreover, comparing the educational achievement of natives to

that of second-generation immigrants, even when conditioning on parental education, might be

misleading. For example, if receiving primary education in Turkey is different – in terms of

knowledge acquisition – from primary education in Germany or Switzerland and if the intergen-

erational correlation in education operates through knowledge transmission, then conditioning

on parental education will not reveal the effect of the destination country’s school system upon

immigrant children. Additionally, some covariate cells are empty and out-of-support validity is

at least dubious. For example, in industrialized countries the category no primary education

for native parents is almost empty as a result of compulsory schooling laws. A related problem
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arises when conditioning on the language spoken at home, a procedure that traditionally reduces

the second-generation immigrant-native gap significantly. By this conditioning it is not clear

to whom we compare these immigrant students, or what the conditional correlations tell us.

Second, related but different is the question whether educational researchers and policy

makers shall concentrate on relative or absolute performance. In other words, how to weight

the educational equity-efficiency trade-off when focusing on immigrants’ children. Here, I do

not aim to take a general stand on this subject. Generally, each comparison is interesting in its

own right. Comparisons to natives’ children can, for example, answer questions about discrim-

ination, which the literature has documented in some detail. On the other hand, comparing

immigrants with immigrants (in different countries) can identify which institutions support the

immigrant students’ learning process, in particular, when their learning process is different from

the one of natives’ children as in (second-)language acquisition. Complementing the literature

by this non-integration based measure is the central motivation of this study.

So far, little is known about which educational institutions promote the second-generation

immigrants’ learning process, in an absolute sense, irrespective of their native peers. A notable

exception is Levels, Dronkers and Kraaykamp (2008), who compare second-generation immi-

grants’ performance directly. By pooling destination countries, their study precludes a detailed

comparison across individual countries. Schnepf (2008) studies countries separately by compar-

ing educational inequalities using the dispersion between the 5th and the 95th percentile of the

test score distribution within countries. She finds that both Switzerland and Germany have a

10-20% larger dispersion within the performance of second-generation immigrants than within

natives. Schnepf (2008) argues that liberal migration policies in Western Europe created het-

erogeneous populations of first-generation immigrants within countries, which led to substantial

inequality among their children through intergenerational transmission. Her study highlights

the importance of accounting for the heterogeneity among immigrants’ children within countries

by looking at the distribution of test scores.

This study also fits into a developing branch of the literature that introduces new reference

groups in order to assess selectivity or origin effects. Dronkers and Heus (2010) investigate

negative selection of immigrants by studying their difference from non-emigrant peers. Dust-

mann, Frattini and Lanzara (2012, 170) address “the opportunities or disadvantages migration
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implies for the children of immigrants” by comparing children of Turkish immigrants to their

peers who have not emigrated, and thus were born and raised in Turkey. Country of origin

effects are assessed within a single destination country (e.g., Luthra, 2010; Ours and Veenman,

2003) or a single country of origin in different destination countries, again relative to the host

countries’ native peers (e.g. Song, 2011). My study adds to this new branch of the literature

by including those whose parents have emigrated to different destination countries. This is an

important reference group, because it reveals the consequences implied by the parental sorting

decision. Moreover, this study includes a larger number of countries as sources of immigration,

as well as a cross-country dimension.

2.2 Migration history

When comparing second-generation immigrant students across countries it is essential to find

suitable comparison groups. Unfortunately, internationally comparable student assessments do

not contain information on pre-migration characteristics of the foreign-born parents and across

countries it is hard to find overlapping immigrant populations, especially when considering

the country of origin. Therefore, I compare Germany and German-speaking Switzerland as

they attracted very similar immigrant populations due to their migration policy regimes and

language environments. In the following, I briefly summarize the relevant migration histories

until 1994 when the second-generation immigrants are born (within the countries of testing).3

After the Second World War, war losses and post-war reconstruction lead to a substantial

under-supply of un- and semi-skilled labor in Western Europe. The employment-to-population

ratio was further diminished by low birth rates, extended compulsory education, and increas-

ing life expectancies. Industrial expansion and new methods of mass production created an

extensive demand for labor migration into Western Europe (Castles, 1986).

In 1948, Switzerland established large-scale imports of labor based on bilateral agreements

with Italy, followed by Germany in 1955 (Liebig, 2004). According to Hansen (2003), recruit-

ment in Southern Europe was due to the expectation of a smoother assimilation into the labor

market compared to more distant areas or ethnicities. Both countries then started to recruit

in Spain and Greece – in reaction to increasing competition for cheap labor and exhaustion of

3This section summarizes the overview of Castles (1986) and draws from Schmid (1983), Liebig (2004), and
Zimmermann (1995).
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Southern European labor resources – they turned to Turkey, Morocco, Portugal, Tunisia, and

Yugoslavia.

In Switzerland, employers recruited for themselves, but admission and organization was

centralized by the Swiss government. The German government created a state recruitment

administration, controlled by the Federal Labor Office. Employers had to apply for foreign

labor and the Federal Labor Office set up recruitment offices in Mediterranean countries to

select suitable workers. Complex legal and administrative frameworks were put in place to

regulate and control foreign labor, aiming to prevent settlement by maintaining rapid turnover,

a common feature of all European guest-worker programs (Castles, 1986).

By the sixties, international competition and employers’ requests for a more stable workforce

induced the governments of Switzerland and Germany to liberalize foreign labor policies. This

initiated the phase of family migration, which allowed workers to reunify with their families.

In 1963, Switzerland introduced a ceiling on the stock of foreigners per firm, which was rather

unrestrictive and therefore replaced by global quotas in 1970 (Liebig, 2004, 164). These quotas

set an upper limit to newly entering labor migrants into the country. In the wake of the oil

crisis in 1973, the guest-worker systems came to a halt in all European countries.

In the 1980s, the ban of recruitment left family migration and later the asylum migration

as the only channels to legally enter the German or Swiss labor markets. Conversely to the

expected return migration, only a few of the former guest-workers returned to their home

countries.4 Most had settled and could not be expelled. Asylum migration became substantial

after 1989. First, the fall of the Iron Curtain led to large inflows of Eastern Europeans. Second,

the Balkan war pushed many Yugoslavian refugees and asylum-seekers into Western Europe

(Hansen, 2003; Algan et al., 2010).

In 1991 both countries reorganized their labor migration. In Germany, nationals of countries

that were not part of the European Economic Community or some other exceptions were only

allowed to fill vacancies in sectors with unmet labor demand. The Swiss government introduced

the Three-Circles-Model. The first cycle granted preferential status for nationals from the

European Economic Area, in the second cycle immigrants from the United States, Canada,

Australia, and New Zealand could be recruited if demand could not be met within the first

4In 1983, Germany offered financial incentives for voluntary repatriation, but only a few immigrants re-
sponded to the policy.
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cycle, and the third cycle included nationals from all other countries who could only be recruited

on a subsidiary basis (Liebig, 2004).

Overall, these patterns of migration were similar in both countries and resulted in homoge-

nous immigrant populations (at least relative to other country pairs).5 Nevertheless, despite the

similarities, there are some notable differences in the immigrant populations of Germany and

German-speaking Switzerland: First, the reintegration of ethnic Germans – called Aussiedler

– from Poland and the Former Soviet Union is only observed in Germany. Second, Western

European (from Germany, France, or Lichtenstein) and Albanian immigrants are only observed

in Switzerland. These groups could possibly have had other reasons to migrate than guest-

workers and their relatives. Hence, I exclude these three categories as they have no equivalent

in the other country.6 Students descending from other countries overlap. Although there are

more immigrants descending from former Yugoslavia in Switzerland than in Germany, and

the reverse pattern for immigrants from Turkey, their compositions will be balanced by the

estimation procedure explained below.

Restricting the comparison countries to the same language area accounts for several selection

aspects, such as language preferences. Yet, it is important to keep in mind, that the every-day

spoken language in German-speaking Switzerland is Swiss German (a variety of dialects) which

is not fully equivalent to Standard German. Nevertheless, in school children learn the written

language Swiss Standard German, which is similar in most respects to Standard German. This

should favor the children of immigrants in Germany, since they are exposed to Standard German

not only in school but also in every-day spoken language.

2.3 Educational systems

In both counties, the educational systems are decentrally governed and organized by federal

states: 16 “Bundesländer” in Germany and 26 “Kantone” in Switzerland. PISA assesses 15-year

olds, hence participants of the 2009 wave were born between 1993 and 1994 in the respective

country of testing. In this section, I briefly summarize the main features of the educational

5In the literature, it is common to contrast the German or Swiss experience with countries that have very
different immigration policies such as traditional countries of migration like Canada or Australia (Entorf and
Minoiu, 2005) or the United Kingdom and France (Algan et al., 2010).

6The sample proportions before and after exclusion can be found in Appendix C. I present the main results
including these three groups of immigrants in Appendix B, Table B.2; the effects are similar to the preferred
specification.
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systems within this time period. Table 1 presents some key indicators of the school systems

based on the sample of immigrant students used throughout the study (and explained in Section

3.1).

[Table 1 about here.]

Within the children’s first three years of life parents had optional access to early childhood

care in both countries. From age three to six, children can visit a type of preschool called

Kindergarten. In the PISA 2009 survey 92.38% of the immigrants’ children in Germany and

98.77% in German-speaking Switzerland report that they have attended at least one year of

Kindergarten. In Table 1, the average time spent in preschool is slightly longer in Switzerland.

Despite the focus on second-language acquisition due to the different dialects in Switzerland,

there were no country-wide institutional arrangements on how to support non-German-speaking

children of immigrants. Every Kanton developed its own institutions of which most offered

courses in German as a second-language already in Kindergarten (EDK, 2002). Similarly, there

was no unified approach to support immigrants’ children in Germany. Governed by the federal

states, attention was paid on the testing of German language skills before entering primary

school. Children identified with poor language skills were offered courses in German as a

second language (KB, 2006).

In both countries, compulsory primary education starts with the sixth birthday with cut-off

dates ranging from 30th of June to 30th of September in Germany and, with rare exceptions,

form 30th April to 30th June in Switzerland. Hence, the effective range of school entrance ages

lies between late five years and early seven years of age. In the sample, the average age at

school entry is 6.40 in Germany and 6.69 in German-speaking Switzerland.

Tracking is generally organized similar and takes place early on in the children’s school

career. In Germany, tracking occurs after 4 years of school (with the exceptions of Berlin

and Brandenburg that track in sixth grade). Generally in Switzerland tracking takes place

later, after 5 to 6 years (and rare exceptions in fourth grade). In both countries, tracking is

mainly based on teacher recommendations and grades in primary school. In both countries,

there is some evidence for discrimination between immigrants’ and natives’ children at the

transition from primary to secondary school (see Lüdemann and Schwerdt (2012) for Germany

and Häberlin, Imdorf and Kronig (2004) for Switzerland).
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At the time of testing, when the children are at the age of 15 (or early 16), the majority of

second-generation immigrant children is attending grade nine (56.47% in Germany and 66.87%

in Switzerland). The average grade level of 15-year olds is 8.97 in Germany, and 8.80 in

German-speaking Switzerland. Both countries have fairly high rates of grade repetition. The

probability of repeating one or more grades is 34% in Germany and 30% in German-speaking

Switzerland (where the probability for repeating more than one grade is small, approximately

4% in Germany and 1% in Switzerland).

In the discussion of the results below, I address some aspects of the school systems that

might cause differential performance of immigrants’ children in the two countries. In particular,

I consider the amount of German lessons (per week), as well as the overall amount of lessons (per

week), the proportion of second-generation immigrants in school, and the average performance

among fellow immigrants’ and natives’ children in school.

It is important to note that there might be other explanations instead of the educational

systems that might cause a disparity in performance between the two countries, such as atti-

tudes towards immigrants or integration efforts in general. Yet, Mayda (2006) suggests that

attitudes towards immigrants are similar and Liebig (2004) argues for parallels in integration

efforts. Still, children of immigrants may perceive their inclusion into the host society differ-

ently and expect for example greater returns to education in Switzerland than in Germany.

This might create incentives to invest in education and knowledge acquisition that in turn

result in higher test scores. Another explanation could be that the Swiss educational system

simply better fits the test. Yet, PISA evaluates “skills for life” that capture what is considered

to be necessary knowledge independently of the student’s curricula and that appear to be of

particular importance for students with a migration background who need at the very least

be able to actively participate in their host societies. In addition, it could be that intrinsic

motivation to perform well on a test is different between the two groups (e.g., Segal, 2012).

However, this too can be considered as an important skill that is relevant for later performance

in life. If it is also resulting from the new environment it could be argued that it should be

part of the achievement difference.
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3 Data, estimation strategy, and interpretation

In this section, I present the PISA 2009 survey, the sample selection process, and the background

characteristics. Subsequently, I describe the parametric decomposition developed by Blinder

(1973) - Oaxaca (1973) [henceforth BO] and the semi-parametric propensity score matching

decomposition.

3.1 Data

A comprehensive summary of the PISA dataset is given in OECD (2009); here, I briefly summa-

rize the features relevant for my analysis. PISA is an internationally standardized achievement

test with mean (of 500) and standard deviation (of 100), facilitating an interpretation in terms

of percentage points of the international standard deviation. The target population is 15-year

olds enrolled in school. PISA evaluates the students’ “knowledge and skills for life” in three

categories: Reading, math, and science literacy. I concentrate the discussion on reading liter-

acy results, since I believe that reading literacy and language acquisition are integral parts of

the immigrants’ assimilation and learning processes.7 Due to difference in every-day spoken

language – German compared to Swiss German – the results might differ depending on the

competences considered. I therefore included the results based on math literacy test scores in

Appendix A of the Supplementary Material. The results are qualitatively the same, though the

differences are larger in magnitude and of greater statistical significance.

Similar to Dustmann, Frattini and Lanzara (2012), I define second-generation immigrants as

being born in the country of testing while having both parents born in a foreign country. This

definition excludes children with one foreign and one native-born parent, as they are found to be

statistically different from children that have both parents born in a foreign country (Ohinata

and van Ours, 2012).

Ammermüller, Heijke and Wößmann (2005) note that missing information on students’

background characteristics mainly stem from low-performing students, and is thus not missing

at random but shall be imputed. Accordingly, I perform median imputations on the school level

(including native students in school) of the variables mother and father education, the highest

7Moreover, reading literacy was the central focus of the PISA 2009 survey with most testing time allocated.
In each wave, the central focus of PISA changes. It was science literacy in 2006 and math literacy in 2003.
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occupation status, and number of books at home.8 One observation with missing information

on gender has been dropped. If the language spoken at home is missing, I coded it as being

different than the national testing language. As discussed above, I dropped the children of

immigrants whose parents both originated from Western Europe, Aussiedler -countries or Alba-

nia.9 Children with a mixed foreign background – with both parents born in a foreign country

but from different areas – are included in the another origin category. Since the children of

immigrants form a selective subpopulation of the overall student population in both countries,

sampling weights are not likely to recover the target population of interest. The sampling de-

sign is the same in both countries, hence selection is unlikely to be correlated with the country

indicator. For that reason, I refrain from using sampling and replication weights in the main

analysis.10

This selection generates a sample size of 1,180 second-generation immigrant students: 824

in Switzerland and 356 in Germany.11 In Table 2, the descriptive statistics of the background

characteristics are presented.

[Table 2 about here.]

In the top row, the average reading literacy test scores exhibit already a substantial dif-

ference between the countries. The reading literacy is a standardized test measuring reading

comprehension. PISA provides five plausible values, of which I take the average.12 Overall, the

characteristics seem to be relatively similar in both countries.

8In Appendix C, Table C.1 and C.2 show that the missing values are positively correlated with each other
and negatively with the test scores and that dropping these will change the outcome considerably. The total
number of observations with at least one imputed value is 473. The number of imputations/missings due to
the covariates can be found in Table C.3. In order to show that my results are not driven by the imputation
mechanism, I present in Appendix B Table B.7 a median imputations based on country level and in B.8 a
regression based imputation that takes into account the covariance structure of the imputed covariates. The
results are very similar. For the school characteristics presented in Table 1, I first impute the values only on
immigrant students in school (to account for example for extra German lessons), and if these are not sufficient
I impute them including natives.

9There is more information about the sample selection in Appendix C Table C.4. The results including these
groups of immigrants’ children can be found in Appendix B Table B.2.

10The main specification using sampling weights is presented in Appendix B Table B.3. Using replication
weights instead of bootstrapping seems to result in smaller standard errors (results not reported).

11Hereafter, the Swiss second-generation immigrant population always refers to those in the German-speaking
part. As a sensitivity check, I estimate the decompositions including the French- and the Italian-speaking parts
which exhibit a similar pattern (cf. Appendix B, Table B.1). The Swiss sample includes the PISA extension
survey for cantonal representativeness and has therefore a larger number of observations.

12In Appendix B Table B.6, I present the main results using only one plausible value as recommended by the
PISA manual, results are almost indistinguishable.
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There are some differences in the educational levels of the parent generation as measured

by the International Standard Classification of Education (ISCED), which is assessed by four

dummy variables the first capturing no formal education, the second primary up to lower sec-

ondary, the third measures upper secondary/non-tertiary, and the fourth theoretically oriented

tertiary education. In Switzerland there is a smaller share of uneducated parents and a larger

share of parents who have only completed primary or lower secondary education. Conversely,

in Germany a larger share of the parent generation obtained an upper secondary degree, and

the proportion completed a tertiary education is smaller than in Switzerland.

On the other hand, the highest occupational status measured by the Highest Socio-Economic

Index of Occupational Status (HISEI) – that ranks occupations by the returns to education

and takes the highest one among the parents – is almost identical in both countries.13 There is

a considerably larger number of immigrant families that speak a language other than German

at home in Switzerland (81%) than in Germany (67%). In conventional immigrant-native com-

parisons these students are necessarily out-of-support. Finally, as discussed above, in the Swiss

sample more children of Southern European immigrants (mainly Italians), less Turkish, and

more former Yugoslavians are represented. As previous studies indicated, there is correlation in

the test score performance of immigrants’ children and their descent (e.g., Dustmann, Frattini

and Lanzara, 2012; Dronkers and Heus, 2010; Song, 2011). Despite of the disparity between the

proportions, the overlap of types of immigrants in Switzerland and Germany is much greater

compared to other country pairs that have been contrasted in the literature. This enables me

to control for the country of origin in greater detail than previous studies.

3.2 Estimation strategy

The goal of this paper is to compare the average reading test scores of immigrants’ children in

Switzerland ȲCHE and Germany ȲDEU

∆ = ȲCHE − ȲDEU (1)

and to decompose this average test score gap ∆, into a part that can be associated with the

covariates described above and the remaining part that is not attributable to these background

13For more information on this index, see Ganzeboom, De Graaf and Treiman (1992).
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characteristics. The latter can capture, for example, greater integration into the host society,

or more inclusive school institutions.14 These two effects are decomposed by simulating the

mean and the distribution of individual and family backgrounds of the students in Switzerland

(Germany) within the distribution of students’ background characteristics in Germany (Switzer-

land). In other words, reweighing the student population in the one country to reproduce the

covariate-distribution of the other.

In the parametric BO decomposition, the covariate-adjusted mean is estimated by perform-

ing separate linear regressions of test scores on characteristics for both groups and combining the

estimated coefficients of one regression with the covariate vector of the other regression (Blin-

der, 1973; Oaxaca, 1973). Adding and subtracting this estimated covariate-adjusted mean,

Equation (1) can be written as

∆ = β̂CHE(X̄CHE − X̄DEU)︸ ︷︷ ︸
∆X

+ (β̂CHE − β̂DEU)X̄DEU︸ ︷︷ ︸
∆S

, (2)

or equivalently in the reverse decomposition

∆ = (β̂CHE − β̂DEU)X̄CHE︸ ︷︷ ︸
∆S

+ β̂DEU(X̄CHE − X̄DEU)︸ ︷︷ ︸
∆X

, , (3)

where ∆X refers to the difference due to characteristics, and the main interest lies in ∆S

which presents the difference not explained by characteristics, called the structure effect.15 The

covariate vector X includes different sets of explanatory variables: I use Other covariates as a

baseline specification which includes gender, age in months, educational level of parents (four

dummies each), highest occupation of the parents, and number of books at home (six dummies).

Additionally, I control for German spoken at home (one dummy variable) and the country of

origin (four dummies), separately and jointly.

Matching generalizes the BO decomposition such that it does not rely on assumptions

regarding functional form or out-of-support validity (Ñopo, 2008). It accounts for the possibility

that the background characteristics have non-linear impacts, and that conditioning on several

covariates might create subcategories that have no equivalent in the other country. Moreover,

14A similar cross-country decomposition strategy was taken by Ammermüller (2007). He decomposes the
PISA test score gap between Germany and Finland, although, not specific to immigrants’ children.

15For a comprehensive treatment of decomposition methods see Fortin, Lemieux and Firpo (2011).
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matching decomposition can be performed on the propensity score without imposing additional

assumptions (Frölich, 2007).

The matching estimator replacing, for example, β̂CHEX̄DEU is the kernel-weighted average

over the test score distribution of second-generation immigrants in Switzerland:

1

NDEU

∑
i∈IDEU

∑
j∈ICHE

w(i, j)Yj,CHE

where w(i, j) are the kernel weights that weigh observations according to the similarity of

their propensity scores (background characteristics) to those of the other countries’ students.

NDEU (NCHE) is the number of immigrants’ children in Germany (Switzerland), and IDEU

(ICHE) is the set of immigrants’ children in the common support of the other country. Analo-

gous to the parametric procedure, the covariate-adjusted mean is added and subtracted from

Equation (1) to write it as a sum of the components ∆X and ∆S (see Frölich, 2007, for a more

comprehensive treatment).

Propensity scores are estimated by logit regressions of a country dummy on the same char-

acteristics as in the parametric decomposition. The supports overlap greatly and imposing

the common support therefore discards only very few observations.16 The kernel weights are

constructed by a Nadaraya-Watson kernel regression with Gaussian kernel and bandwidth held

constant at 0.1 across specifications.17 The quantile gaps are calculated by the horizontal

differences between estimated quantiles of the actual and the covariate-adjusted test score dis-

tributions, constructed by the matching specification. Standard errors are bootstrapped in

all decompositions with 500 replications, and the propensity scores are re-estimated in each

replication.

3.3 Interpretation

In principle, any unexplained gap between Germany and Switzerland can be due to differences

between the countries (e.g. school institutions) or due to unobserved differences in the com-

position of the first-generation immigrant populations. Under the assumption that there is no

selection bias conditional on the included background characteristics, the gap represents the

16In Appendix C Figure C.1 I present the distribution of propensity scores over the common support.
17I present the main results using Nearest Neighbor matching with 1 and 5 neighbors and bandwidths 0.95

and 0.105 in Appendix B: Table B.4 and B.5. The effects are similar to those in my preferred specification.
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genuine country effect. In consequence, the observed test score performance of the matched

immigrants’ children in one country identifies the counterfactual outcome, i.e. the performance

of the immigrants’ children had their parents migrated to the respective other country. In the

following, I discuss possible threats to the validity of this assumption. The assumption would

be violated, if unobserved variables differ between the countries and correlate with children’s

test score performance.

Despite of the similar migration histories and recruitment efforts, differential self-selection

of migrants between Switzerland and Germany might violate the assumption. For example, it

could be the case that more motivated individuals decided to emigrate to Switzerland (which

might not be accounted for by the included covariates). If their motivation is transmitted to

their children and subsequently translated into higher test scores, then the unexplained part in

the decomposition would comprise this selection bias. Indeed, the parental education appears

to be slightly more favorably distributed among immigrants in Switzerland (cf. Table 2). This

could imply a positive bias in the unexplained part in favor of Switzerland. Yet, the number

of books at home – a control variable intended to capture parents’ esteem in education and

academic success (Schütz, Ursprung and Wößmann, 2008) – and the parents’ occupations are

almost indistinguishable between the two countries. Moreover, there are reasons to belief that

the scope for such a selection bias is limited. First, the guest-worker scheme allowed migrant

workers to temporarily leave their home countries to work and accumulate savings before they

returned to their home countries. Schmid (1983) argues that this was in line with the intentions

of the migrant workers. Yet, they were unable to accumulate sufficient savings and found

themselves trapped in their host countries where they became permanent migrants (see also

Castles, 1986). This unplanned migration pattern probably prevented sophisticated migration

decisions. Second, it seems unlikely that they gathered sufficient information that enabled them

to differentiate in detail between the two countries, given how similar the countries must have

seemed to an outsider. Third, the migration costs must have been very similar to migrants

from the same area, because Germany and Switzerland shared a common language, geographic

location and prospering economic condition.

In addition, the parents might differ by the country they received their education in, which

cannot be ruled out due to missing pre-migration information. For instance, it could be the
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case that the parents that migrated to Germany had acquired some of their education in

Germany while those who migrated to Switzerland migrated after they finished their education

in their home countries. However, I expect that most of these differences are controlled for

by conditioning on the parents’ level of education, occupation, and especially whether they

speak German at home. All of these factors should correlate strongly with the country where

an individual received its education in. Furthermore, as discussed in detail above the similar

migration patterns suggest similar life-cycle stages of the migrants, i.e. guest-workers must

have finished their education before migrating.

Another potential confounder is the return migration. Even when both sending populations

would have been identical, if the migrants that returned to their home countries differed between

the countries then the disparity will entail a selection bias due to return migration. Nevertheless,

as discussed above, the return migration was minor in both countries; conversely to the attempts

of the respective governments (see, inter alia, Castles, 1986; Liebig, 2004).

Finally, it could be the case that the differences in test scores stem from the differences in the

ethnic composition of the immigrant populations (rather than from composition of the country

of origin which is controlled for in the analysis). However, so far little is known about how the

educational performance differs by ethnicity (of the second-generation) or if the composition of

ethnicities differs between the two countries in a significant manner. It seems very promising

to assess potential differences resulting from differences in ethnicity. Unfortunately, large scale

and internationally comparable student assessments do not contain information on ethnicity

which prevents a detailed analysis of ethnicity.

In sum, I focus the comparison on immigrant populations which migrated from similar areas

to similar countries that share the “same” language and migration history. Moreover, I balance

out differences by controlling for important background characteristics such as the parents’

education level, their occupation, the language they speak at home, and their origin. Still, it is

inherently possible that there is some selection based on unobservables. However, the analogies

between the Swiss and the German migration experiences are rarely observed across other

country pairs and time periods. Keeping these concerns in mind, it is interesting to answer

how much of the test score disparity, observed in Table 2, can be explained by the covariates

described above. Moreover, comparing the performance of those immigrants’ children can shed
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light on the learning process of immigrants’ children and what the parental migration decision

implied for their children.

4 Results

In this section, I provide answers to the question “How would the children of immigrants perform

in Switzerland (Germany) if they had the same distribution of background characteristics as

those in Germany (Switzerland)?” I start by replicating the commonly used within-country

second-generation immigrant-native test score regressions, in order to provide a reference for

my main results.

[Table 3 about here.]

Table 3 presents separate regressions of reading test scores on an immigrant indicator and

the covariate vectors explained in Section 3.2 for Germany and Switzerland. The results are

comparable to those in Dustmann, Frattini and Lanzara (2012, Table 4) for the survey of 2006.

In Column 1 Panel A, the unconditional reading test score gap between second-generation

immigrant and native students is -58.32 test score points in Germany and -48.72 in Switzerland

(Panel B). Including individual and family characteristics reduces the gap significantly, as

presented in Column 2. Furthermore, the gap narrows substantially by adding the German

spoken at home indicator, leaving only -7.91 points remaining unexplained in Germany and -6.62

in Switzerland (Column 3). In Columns 4 to 6, I present the same procedure for the subsample

of immigrants exposed to a German-speaking environment and with the exclusion of Aussiedler,

Albanians, and Western European immigrants’ children. The regression coefficients are larger

in Germany, implying that Aussiedler have driven the gap downwards. In Switzerland, the

selected subsample seems to perform slightly worse than the overall sample. As discussed in

detail earlier, it is impossible to draw conclusions regarding which country better supports the

educational achievement of second-generation immigrants from these results alone.

Turning to my main analysis, Figure 1 depicts the unconditional reading test score densities

of immigrants’ children in Germany and in German-speaking Switzerland (left panel).

[Figure 1 about here.]
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The left graph shows that reading test scores tend to be higher in Switzerland. The right

graph depicts the unconditional quantile gap, which is the horizontal difference between the

countries’ distribution functions at various quantiles. The quantile gap is positive almost ev-

erywhere and is particularly large and statistically significant among low-performing students.

This indicates, that the low-performing second-generation immigrants score substantially higher

in German-speaking Switzerland than in Germany. In the following, I present evidence that

this relationship holds when conditioning on background characteristics.

4.1 Mean difference

I start by decomposing the average reading test score difference, shown in Table 4. In Panel A, I

adjust the second-generation immigrant population in Switzerland to match the characteristics

of the second-generation immigrants in Germany. In Panel B, I reversely adjust the children of

immigrants’ characteristics in Germany to match those in Switzerland.

Column 1 presents the unconditional average reading test scores of immigrants’ children in

Switzerland (457.09) and Germany (439.05). The unconditional mean difference ∆S is 18.05,

which is both significantly different from zero and large in magnitude (and of course equivalent

in Panel A/B). As a reference, this is roughly 30% of what an additional school year adds in

my subsample of immigrants’ children.18

Columns 2-5 present the parametric BO decomposition and Columns 6-9 the semi-parametric

matching decomposition. Column 2 (and 6) uses the vector of Other background characteris-

tics as above, 3 (and 7) adds the German spoken at home indicator, 4 (and 8) controls instead

for the country of origin, and the last specification in Column 5 (and 9) uses in addition both

language and origin indicators.

[Table 4 about here.]

Starting with Panel A Column 2, the covariate-adjusted mean among Swiss students with

German students’ characteristics is 453.03. Although their performance decreases, it remains

13.99 points higher than what was actually observed in Germany. This difference is large in

magnitude and statistically significant. Controlling for the language spoken at home widens

18Ammermüller (2007, 271) finds that “[a]n additional year of schooling adds [...] 38 points in Germany” for
the overall student population.
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the gap, leaving 17.05 points unexplained. By contrast, when the adjustment is performed

including the country of origin, instead of the language indicator, the test score disparity

narrows. Including both jointly, it amounts to 9.50 which is not statistically significant but

relevant in magnitude.

Compared to the matching decompositions in Columns 6 to 9, the results are confirmed

with higher point estimates for the unexplained part. Here, when conditioning on country of

origin in Column 8, the differences are larger than in the BO decomposition. The gap amounts

to 13.39 test score points when including both language and origin (Column 9). Differences to

the BO decompositions might be explained by violations of linearity or validity out-of-support,

since the BO decomposition procedure simply predicts values for empty covariate-cells.

Panel B presents the results for the reverse adjustment. The structure effect now measures

the difference between children of immigrants in Switzerland and immigrants’ children in Ger-

many with adjusted characteristics. Interestingly, in Column 2, the adjusted gap is larger than

the unconditional gap. This is because adjusting to the characteristics of immigrants’ children

in Switzerland causes even lower performance for students in Germany, 430.66 on average,

than those of the actual second-generation immigrant population in Germany, demonstrating

a negative composition effect. The structure effect increases from 26.44 to 30.43 when adding

German spoken at home as an additional control in Column 3. Recall that this is more than

half a school year in the sample of immigrants and almost a full year equivalent for the overall

student population. In Column 4, adding the origin of the student’s parents instead decreases

the gap to 23.20 and controlling for both the gap is 27.25 – statistically significant and large

in magnitude. Compared to the matching results in Columns 6-9, the effects show the same

increasing pattern when the adjustment is performed on individual and family characteristics,

and further increases when the language indicator is included. The specifications that include

country of origin exhibit a smaller disparity in performance.

In sum, I find the gap that cannot be explained by differences in covariates to be positive in

all, and large in magnitude and statistically significant in most specifications. The key finding is

that the students in Switzerland outperform those in Germany at the mean. Of this disparity

only a small part is attributable to differences in background characteristics. Noteworthy,

including the language spoken at home increases the unexplained part in all specifications.
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This suggests that Switzerland supports performance especially well for those who do not

speak German at home. In the next section, I extend the analysis to the distribution of the

reading test scores.

4.2 Distribution

The decompositions along the test score distribution are presented in Figures 2 and 3. Panel A

presents the adjustments including the vector of Other background covariates and the German

spoken at home, and Panel B adds the origin indicators. As in Figure 1, the left panel presents

the reading test score densities and the right panel the quantile gaps. The adjusted quantile

gaps are depicted by the solid lines and bootstrapped confidence intervals by the dotted lines

(black for 95% and gray for 90% confidence intervals). As a reference, I add the unadjusted

quantile gap (dashed line) from Figure 1.

[Figure 2 about here.]

Starting with the adjustment of Swiss students to Germans characteristics, the density of

immigrants’ test scores in Switzerland does not align to the one of Germany. Accordingly, the

gap remains roughly unchanged, as can be observed by the adjusted quantile gap in the right

panel (solid line). This shows that, conditional on background characteristics, the large per-

formance gap among low-performing children of immigrants remains and even widens slightly

for the very well performing students. Including the origin of the parents aligns the adjusted

Swiss students test score density more closely with the density of second-generation immi-

grants in Germany. Nevertheless, the gap for the very low-performing immigrants’ children

remains statistically significant and of considerable magnitude. The adjusted quantile gap is

positive almost everywhere, though smaller in the medium percentiles and greater in the top

percentiles than without taking the origin of the parents into account. Conditioning on origin

increases the noise substantially rendering the gap only marginally significant at some parts of

the distribution.

[Figure 3 about here.]

The reverse adjustment is presented in Figure 3. In Panel A, the adjusted test score density

among German students increases at a score of about 400 and decreases above 500 points. This
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projects an even lower performance for adjusted German students than the actual German

students as discussed above. As shown in the right panel, the quantile gap increases in almost

all quantiles. Including the country of origin indicators in Panel B, the density of German

students adjusted to Swiss students’ characteristics aligns more closely with the immigrants’

children in Switzerland when the country of origin is included. Again, the very low-performing

students are only found in Germany. Overall, the quantile gap appears to be positive in general,

but is only marginally significantly different from zero.

Investigating the effects along the distributions of reading test scores, I find the structure

effect to be largest among the very low-performing students. In all adjustments, the unexplained

differences are substantial in magnitude for those that need the most support. The results

confirm that performance is higher in Switzerland in all specifications and the gap remains

mostly positive and marginally significant throughout the distribution when the country of

origin is controlled for.

4.3 Subgroup analysis

“Which country supports the children of immigrants that face the most disadvantageous cir-

cumstances?” is one of the key questions for Western European policy makers, that are facing

a growing number of children with migration background. “How do children descending from

a specific origin compare to the results above?” and “does this disparity also exist between

children of natives?” In Table 5, I address these questions by performing the decompositions

separately on restricted samples of the student population, namely to: Those who have the

most unfavorable background characteristics (Columns 1-3); children of Turkish immigrants,

the larges overlapping immigrant population (Columns 4-6); and native students (Columns 7-

9). Each first column presents the unconditional gap, the second the BO adjustment, and the

third the matching adjustment.

[Table 5 about here.]

In Columns 1-3, I restrict attention to second-generation immigrant students whose parents

have either no education or only primary to lower secondary education (ISCED 0-2) and who

23



do not speak German at home.19 This procedure drastically reduces the sample to 296 obser-

vations – 57 in Germany and 212 in Switzerland – so results have to be interpreted cautiously.

Unsurprisingly, the average test scores are lower in both countries (Column 1). Meanwhile, the

unconditional gap increases sharply to 56.45 points, which is statistically significant and very

large in magnitude. This subset of students performs better by more than a full year equivalent

of schooling in Switzerland than in Germany. In Panel A Columns 2 and 3, when Swiss students

are adjusted to German students’ characteristics, the parametric and semi-parametric estimates

of the structure effect are similar and substantial in magnitude, ranging from 30.15 to 36.78 test

score points. Although parametric and matching estimates are still very large in magnitude, in

the reverse decomposition (Panel B), they exhibit a greater dispersion ranging from 22.64 to

43.25 points. The gap is much larger in magnitude compared to the unconstrained sample of

immigrants’ children, suggesting that this subset is served much better in Switzerland than in

Germany.

The parents’ country of origin has been discussed as a potential explanation for some of

the international variation in second-generation immigrant-native test score gaps. The children

of Turkish descendants have attracted some attention since they represent a large enough

population to be compared across countries (e.g., Dustmann, Frattini and Lanzara, 2012; Song,

2011). In Columns 4 to 6, I present the mean results for children of Turkish descent only, using

all Other covariates and the German spoken at home indicator. Unconditionally, children

of Turkish descent score 431.26 in Switzerland and 417.97 in Germany. While both scores

are far below the international average of 500, they score 13.29 points higher in Switzerland

than in Germany, although the difference is not statistically significant (probably due to the

reduced sample size). In the Panel A decomposition, the unexplained gap amounts to 20.31 test

score points, and in the reverse decomposition of Panel B to 34.22 test score points, which is

statistically significant. The unexplained gap is large and consistently positive throughout the

decompositions. The students – whose parents migrated from Turkey and who are subsequently

born and raised within a German-speaking environment – in Switzerland substantially out-

perform those in Germany, especially after adjusting for background characteristics.

19Applying these restrictions effectively constrains the books at home, since there are no observations with
more than 200 books at home in Germany and only two in Switzerland.
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The economics of education literature has predominantly focused on educational integra-

tion, hence it is natural to ask what the adjustment mechanism returns when applied to natives’

children. In Columns 7 to 9, I present the mean achievement gap for native students. First,

it is important to note that the parental education category of no primary education is empty

in Germany and nearly empty in Switzerland and consequently excluded from the specifica-

tion. In Column 7, the average performance of Swiss children is better than that of German

children, which would even increase some difference-in-differences measure of integration. Con-

ditionally, this gap is reversed in both adjustments, meaning that the Swiss (German) students

with German (Swiss) characteristics perform better (worse) than the observed Swiss (German)

students, but only by a relatively small amount. Hence, natives’ children also perform better

in Switzerland, but notably less than their counterparts with a migration background.

4.4 Discussion

It is difficult to single out which institutional factors cause the large performance disparity,

since educational institutions differ not only between but also within countries. I therefore end

with a suggestive discussion of some features that might explain the large unexplained test score

differences documented above. The decomposition results including school characteristics are

presented in Table 6 (the descriptive statistics of the variables are presented in Table 1 above).

Columns 3 and 7 of Table 4 are presented again in Columns 1 and 5 to serve as a benchmark.

[Table 6 about here.]

Since the unexplained performance gap always increases when conditioning on language

spoken at home, the Swiss system seems to be more capable in teaching its immigrants’ children

German reading literacy, especially to those who do not speak German at home. One possible

explanation could be that – since all Swiss students do speak some dialect at home – the Swiss

educational system has developed institutions that enhance second-language acquisition better

than those in Germany. One way to assess whether there is a greater emphasis on learning

German in the Swiss curriculum is to compare the amount of German language-lessons per week.

On average, immigrant students in Switzerland report to visit more German classes as well as

overall lessons per week than those in Germany (cf. Table 1). In Columns 2 and 7, I perform

the decomposition using the Other background characteristics, the German spoken at home,
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the amount of German lessons, and the overall amount of lessons in school. It is important to

note that there are a few missing values at the school level, hence the decompositions are based

on a slightly reduced sample with average test scores of 456.22 in Switzerland and 442.49 in

Germany. The unconditional gap amounts to 13.74 and essentially remains unaffected by the

inclusion of the amount of lessons in all four decompositions. Notwithstanding, the amount of

teaching is distinct from its quality which still might greatly influence the students’ achievement.

Interestingly, as shown in Table 1 above, the children in Germany visit twice as many out-of-

school-time lessons in German.20 It remains an open question whether the reading test score

gap would even have been larger without the additional instruction time.

Early ability tracking is an intensively debated institution in both countries. The Swiss

system tracks students between one and two years later in their school careers than the German

system. This might cause the low performing students in Germany to fall behind their Swiss

counterparts. On a distinct but related note, a result of early tracking could be segregation

and placement of disadvantaged students in schools and/or classes. Similarly, Cattaneo and

Wolter (2012) discuss that changes in the school composition – due to the increased number of

children that speak German at home – can positively impact PISA performance of immigrant

students with a migration background. Accordingly, if immigrant students are segregated they

might have little reason or opportunity to learn German. Hence, the test score disparity may

reflect the disparity in school compositions.

To address potential segregation, I calculate the proportions of second-generation immigrant

students in school and define a categorical variable measured in 10% steps. On average in

Germany, immigrants’ children have 40% immigrants as peers in school, whereas the share is

34% in Switzerland (one should keep in mind that the overall share of immigrants is larger

in Switzerland than in Germany). In Columns 3 and 8, when adjusting for the proportion of

immigrants’ children in school the unexplained gap reduces in all decompositions by a relatively

small amount.

Another way to address the segregation is to control for the performance of the students’

peers. Despite being highly endogenous, as explained by Manski (1993), it is still interesting

20The out-of-school-time lessons were assessed by the question: How many hours do you typically spend per
week attending out-of-school-time lessons in German (at school, at home or somewhere else)? The answer
categories were: 0, 0-2, 2-4, 4-6, 6 hours. To compare the averages, I take midpoint of the categories, 0 for the
lowest, and 6 for the highest category.
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to assess if peer performance can account for some of the unexplained test score gap. First,

I calculate the average performance of second-generation immigrant students in school. In a

second step, I additionally include native students.21 The average reading test scores of the

immigrant peers (and additional natives) is 470.27 (496.42) in Switzerland and 456.81 (476.54)

in Germany. Including the performance of immigrants’ children in the decomposition (Columns

4 and 9), the unexplained part of the gap reduces substantially. In addition, including the

performance of natives’ children (Columns 5 and 10), the disparity almost drops to 0, being

insignificant in all specifications.

I do not want to over-emphasize these results due to the obvious endogeneity and the

non-causal nature of the decomposition estimates. Yet, keeping in mind that the measure is

problematic, the results point to a greater segregation and clustering of low-performing students

in Germany. It seems promising to explore if the better performance is caused on the school level

in greater detail. Furthermore, the finding highlights that if we seek to understand the second-

generation immigrant students’ achievement process, we have to find suitable comparison groups

and a promising candidate being second-generation immigrant students in similar environments.

In sum, it appears that immigrants’ children in German-speaking Switzerland exhibit greater

reading (and math, cf. Appendix A) literacy than their counterparts in Germany. This dif-

ference prevails or even increases when adjusting for their personal, socio-economic, and ed-

ucational characteristics. While the results are strong and unequivocal, their interpretation

require caution, one must bear in mind that there might be other potential factors causing

these differences in test scores which are not part of educational institutions, such as atti-

tudes towards immigrants or integration efforts in general. In addition, it is of course possible

that there is still some selection on unobservables. However, by decomposing the educational

achievement gap conditionally on important background characteristics and using only those

students that migrated from similar areas to similar countries that share the “same” language

and migration history, it seems implausible that selection on unobservables alone causes these

large differences in educational performance. Moreover, as the gap vanishes almost entirely by

the inclusion of school system characteristics raises confidence in an explanation based on the

educational systems.

21I use a categorical variable based on 25 test score point steps between 300 to 650. For the average peer test
scores and the proportion of immigrants in school, results are robust to variations in the binning steps (results
available upon request).
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5 Conclusion

In this study I have proposed a new approach to investigate second-generation immigrants’

learning processes by contrasting their performance across countries. Applying this reasoning,

I have compared the immigrants’ children in Germany with those in the German-speaking part

of Switzerland to assure the students’ comparability. Based on PISA 2009 survey results, I

adjusted the test score distributions in Germany and German-speaking Switzerland for the

composition of the second-generation immigrant population in the respective other country.

My results establish that the second-generation immigrants’ reading literacy is substantially

greater in Switzerland. This difference is large in magnitude, especially for low-performing stu-

dents. The most crucial difference seems to be the language spoken at home. When it is different

from German, it always increases the gap that cannot be explained by the students’ background

characteristics. These differences are robust to the inclusion of the parents’ country of origin.

Additionally, Switzerland seems to be particularly beneficial for unfavorably-endowed children

of immigrants and the children of Turkish immigrants while being relatively less beneficial for

children of native-born parents.
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Table 1: Descriptive statistics of school characteristics visited by second-generation
immigrant students by country

Variables Switzerland Germany

Years visited preschool 2.79 2.67
(0.44) (0.61)

[814] [341]

Age at school entry 6.69 6.41
(0.60) (0.59)

[778] [335]

Grade at testing 8.80 8.97
(0.57) (0.73)

[824] [335]

Grade repetition 0.30 0.34
[820] [343]

Number of
German lessons in school 4.34 4.10

(1.10) (0.99)

[824] [345]

all lessons in school 33.65 31.81
(3.44) (3.84)

[809] [343]

German lessons out-of-school 0.32 0.68
(1.03) (1.48)

[593] [219]

Proportion of migrants in school 0.34 0.40
Average reading test score

immigrants’ children in school 470.27 456.81
(65.75) (81.32)

+ natives in school 496.42 476.54
(57.63) (77.10)

Note: Switzerland refers to the German-speaking part only. School level vari-

ables imputed on school level first on immigrants’ children responses and if still

missing on those of natives as well. Standard deviations are given in round

and number of observations if they differ from those in the main specification

(CHE: 824; DEU: 356) in squared brackets. Grade repetition is an indicator

variable that is one when the student repeated one or more grades and can be

interpreted as percentage points. German lessons out-of-school was assessed

categorically, the average is taken after redefinition by the midpoint of the

categories that represent hours (the highest category was 6 and more, which is

coded as 6). Proportion of second-generation migrants in school is calculated

by the ratio of immigrants’ children to immigrants’ and native’ children in

school, and then binned into 10 percentage point steps. The average reading

test scores are first calculated by using only the second-generation migrants in

school and then additionally using the natives in school. These are then also

binned into categories of 25 test score point steps from 300 to 650.

Source: PISA 2009, own calculations.
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Table 2: Descriptive statistics of second-generation immigrant students by country

Variables Switzerland Germany
Reading literacy score 457.09 439.05

(87.52) (95.95)

Age (in months) 189.83 189.71
(3.39) (3.48)

Male 0.51 0.52
Education mother (ISCED)

No education (0) 0.06 0.20
Primary (1,2) 0.42 0.21

Secondary (3,4) 0.29 0.42
Tertiary (5,6) 0.23 0.17

Education father (ISCED)
No education (0) 0.03 0.16

Primary (1,2) 0.36 0.17
Secondary (3,4) 0.30 0.41

Tertiary (5,6) 0.31 0.26
Highest occupation (HISEI) 41.61 40.51

(14.18) (13.93)

Books at home
0 - 10 0.29 0.31

11 - 25 0.26 0.21
26 - 100 0.29 0.28

101 - 200 0.09 0.12
201 - 500 0.05 0.05

More than 500 0.02 0.03
German spoken at home 0.19 0.33
Country of origin

Southern Europe 0.14 0.06
Yugoslavia 0.48 0.07

Turkey 0.13 0.53
Another origin 0.16 0.29

Observations 824 356

Note: Switzerland refers to the German-speaking part only. All numbers are rel-

ative frequencies except for reading literacy, age in months, and hisei, for which

standard deviations are given in round brackets. Reading literacy is the average of

five plausible values provided by PISA. The parental education is summarized by

four indicators according to the International Standard Classification of Education

(ISCED), where No education (0) indicates that the parent has no formal education;

Primary (1, 2) captures primary and lower secondary education; Secondary (3, 4)

indicates upper secondary education and post-secondary (no tertiary education);

and Tertiary (5, 6) indicates any tertiary education. The highest occupational

status of the parents (HISEI) as provided by PISA, measures highest occupa-

tional status of the parents where higher values correspond to occupations with

high returns to education. Southern Europe includes Greece, Italy, Portugal, and

Spain; Yugoslavia: Bosnia and Herzegovina, Croatia, FYR Montenegro and Serbia;

Another country was a category in the PISA Questionnaire and includes parents

originating from different areas.

Source: PISA 2009, own calculations.
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Table 3: Second-generation immigrant-native students reading test score gaps

Overall sample Selected sample
(1) (2) (3) (4) (5) (6)

Panel A: Germany
without Aussiedler

Immigrant -58.32 -21.65 -7.91 -73.66 -32.31 -18.99
(4.39) (4.07) (4.49) (5.30) (5.29) (6.13)

Observations 3,791 3,791 3,791 3,632 3,632 3,632

Panel B: Switzerland
German-speaking

Immigrant -48.72 -17.86 -6.62 -54.06 -21.86 0.24
(2.33) (2.32) (2.71) (3.27) (3.24) (4.39)

Observations 8,292 8,292 8,292 5,249 5,249 5,249

German-speaking without
Western Europeans

and Albanians
Immigrant -55.47 -21.72 -0.18

(3.30) (3.35) (4.70)

Observations 5,189 5,189 5,189

Covariates
Other No Yes Yes No Yes Yes

Language No No Yes No No Yes

Note: Immigrants’ children are born within the country of testing and have

both parents born outside of the country. Natives’ children have both par-

ents born in the country of testing. (1) and (4) report OLS regressions of

reading test scores on an Immigrant indicator variable; (2) and (5) addition-

ally include individual and family background characteristics (Other); (3)

and (6) add the German speaking at home indicator, each for the respective

sample selection. Robust standard errors are given in brackets.

Source: PISA 2009, own calculations.
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Table 4: Mean gap decomposition between Swiss and German immigrants’ children reading
test scores, adjusted to other countries characteristics

Actual BO adjustment Matching adjustment
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 457.09 453.03 456.09 445.78 448.54 455.56 458.22 451.26 452.44
YDEU 439.05

∆X 4.06 1.00 11.31 8.55 1.53 -1.13 5.84 4.65
(3.60) (3.93) (5.44) (5.59) (3.08) (3.15) (5.82) (5.49)

∆S 18.05 13.99 17.05 6.74 9.50 16.52 19.18 12.21 13.39
(5.78) (6.05) (5.74) (6.79) (7.13) (5.71) (5.76) (7.24) (7.09)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 457.09
YDEU 439.05 430.66 426.67 433.90 429.85 438.00 433.84 444.75 443.97

∆X -8.39 -12.38 -5.15 -9.20 -1.04 -5.21 5.70 4.92
(4.75) (5.47) (9.09) (9.62) (3.76) (4.27) (6.98) (7.03)

∆S 18.05 26.44 30.43 23.20 27.25 19.09 23.25 12.34 13.13
(5.78) (6.41) (6.72) (9.65) (9.99) (6.03) (6.24) (8.36) (8.03)

Covariates
Other No Yes Yes Yes Yes Yes Yes Yes Yes

German No No Yes No Yes No Yes No Yes
Origin No No No Yes Yes No No Yes Yes

Observations
N 1,180 1,180 1,180 1,180 1,180 1,152 1,153 1,023 1,037

NCHE 824 824 824 824 824 797 798 668 682
NDEU 356 356 356 356 356 355 355 355 355

Note: Immigrants’ children are born within the country of testing and have both parents born outside of the

country. (1) Unconditional gap; (2) to (5) BO adjustment: uses a twofold Blinder-Oaxaca decomposition

based on (2) gender, age in month, educational level of parents, highest occupation of the parents and number

of books at home; (3) adds German spoken at home; (4) uses (2) and country of origin, and (5) uses (2), (3),

and (4); (6) to (9) Matching adjustment is performed by propensity score matching with Gaussian kernel

and bandwidth 0.1, the propensity scores are estimated by logit regressions on the same covariates as the in

BO adjustment. All standard errors given in brackets, are simulated with 500 bootstrap replications.

Source: PISA 2009, own calculations.
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Table 5: Mean gap decomposition between Swiss and German children reading test scores,
adjusted to other countries characteristics

Unfavorable background Turkish Natives
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 441.08 414.77 421.41 431.26 439.23 438.28 512.62 518.30 514.51
YDEU 384.63 417.97 513.52

∆X 26.31 19.67 -7.97 -7.03 -5.68 -1.89
(9.12) (9.65) (11.28) (9.69) (1.08) (0.66)

∆S 56.45 30.15 36.78 13.29 21.26 20.31 -0.90 4.78 0.99
(13.83) (13.88) (14.41) (10.70) (13.08) (13.95) (2.03) (1.69) (1.74)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 441.08 431.26 512.62
YDEU 384.63 418.44 397.83 417.97 397.11 397.03 513.52 507.34 510.38

∆X 33.82 13.20 -20.87 -20.94 -6.18 -3.14
(13.68) (10.50) (9.00) (8.25) (1.28) (0.82)

∆S 56.45 22.64 43.25 13.29 34.15 34.22 -0.90 5.28 2.25
(13.83) (16.03) (13.58) (10.70) (11.37) (11.73) (2.03) (1.76) (1.76)

Covariates
Other* No Yes Yes No Yes Yes No Yes Yes
German No No No No Yes Yes No No No

Observations
N 269 269 196 296 296 287 7,600 7,600 7,594

NCHE 212 212 140 109 109 105 4,362 4,362 4,359
NDEU 57 57 56 187 187 182 3,238 3,238 3,235

Note: Immigrants’ children are born within the country of testing and have both parents born outside

of the country. Unconditional gap for immigrants’ children with low parental background characteristics

(1), Turkish descendants (4) and native students (both parents born in the country of testing) (7); *(2),

(5) and (8) BO adjustment: uses a twofold Blinder-Oaxaca decomposition based in (2) on gender, age in

month, educational level of parents categories (cat.: 1 and 2), highest occupation of the parents and number

of books at home (cat.: 1 to 3) and those that do not speak German at home; (5) uses all Other covariates

of Table 4; (8) uses those of (5) without the primary education category for parental schooling; In (3),

(6), and (9) adjustment is performed by propensity score matching with Gaussian kernel and bandwidth

0.1, the propensity scores are estimated by logit regression on the same covariates as in the respective BO

adjustments. All standard errors given in brackets, are simulated with 500 bootstrap replications.

Source: PISA 2009, own calculations.

36



Table 6: Mean gap decomposition between Swiss and German immigrants’ children reading
test scores, adjusted to other countries characteristics

School characteristics

BO adjustment Matching adjustment
(1) (2)* (3) (4) (5) (6) (7)* (8) (9) (10)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 456.09 454.37 451.92 444.17 440.01 458.22 456.16 454.44 448.46 446.17
YDEU 439.05 442.49 439.05 439.05 439.05 439.05 442.49 439.05 439.05 439.05

∆X 1.00 2.72 5.17 12.92 17.08 -1.13 0.06 2.66 8.63 10.93
(3.72) (4.22) (4.33) (5.40) (5.59) (3.35) (3.87) (3.45) (4.28) (3.86)

∆S 17.05 11.01 12.88 5.13 0.97 19.18 13.67 15.39 9.42 7.12
(5.93) (6.02) (5.59) (4.05) (4.66) (5.74) (6.04) (5.38) (4.16) (4.92)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 457.09 456.22 457.09 457.09 457.09 457.09 456.22 457.09 457.09 457.09
YDEU 426.67 431.01 435.98 446.95 451.87 433.84 433.23 441.37 447.10 452.13

∆X -12.38 -11.48 -3.07 7.90 12.82 -5.21 -9.25 2.33 8.05 13.08
(5.82) (5.80) (5.58) (5.55) (5.81) (4.48) (5.44) (4.91) (5.02) (5.41)

∆S 30.43 25.21 21.11 10.15 5.22 23.25 22.99 15.72 10.00 4.96
(6.58) (6.55) (6.22) (3.79) (4.52) (6.02) (6.60) (5.94) (4.45) (5.17)

Covariates
Other Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

German Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Lessons No Yes No No No No Yes No No No
Prop. Mig. No No Yes No No No No Yes No No
Peer quality

Migrants No No No Yes No No No No Yes No
+ Natives No No No No Yes No No No No Yes

Observations
N 1,180 1,152 1,180 1,180 1,180 1,153 1,139 1,146 1,147 1,105

NCHE 824 809 824 824 824 798 808 790 792 750
NDEU 356 343 356 356 356 355 331 356 355 355

Note: Immigrants’ children are born within the country of testing and have both parents born outside of the

country. (1) and (5) are the same as Columns (3) and (7) from Table 4. (2)* and (7)* include number of German

lessons in school. In this decompositions the reference sample is reduced due to the inability to impute based

on school level. The test score average before adjustment is 456.22 in Switzerland, 442.49 in Germany, leaving

a raw gap of 13.74. (3) and (8) include the proportion of migrants in school. (4) and (9) present the average

reading test score of migrants in school only, and (5) and (9) additionally include native children in school. (1) to

(5) present BO adjustment. In (6) to (10), adjustment is performed by propensity score matching with Gaussian

kernel and bandwidth 0.1, the propensity scores are estimated by logit regression on the same covariates as the in

BO adjustment. All standard errors given in brackets, are simulated with 500 bootstrap replications.

Source: PISA 2009, own calculations.

37



200 300 400 500 600 700

0
.0

0
0

0
.0

0
1

0
.0

0
2

0
.0

0
3

0
.0

0
4

0
.0

0
5

Reading test scores

D
e
n
s
it
y

Immigant children in Switzerland

Immigant children in Germany

0 20 40 60 80 100

−
1
0

0
1
0

2
0

3
0

4
0

5
0

Quantiles

Gap actual

95% Confidence interval

90% Confidence interval

Figure 1: Second-generation immigrants kernel reading test score densities and
unconditional quantile gap

Note: Left graph: Reading test score kernel densities; right graph: Quantile gap (dashed line) and
bootstrapped confidence intervals (dotted lines: 90% gray; 95% black) based on 500 replications.
Source: PISA 2009, own calculations
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(A) Adjustment based on background characteristics and German spoken at home
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(B) Adjustment based on background characteristics, German spoken at home, and country of origin

Figure 2: Second-generation immigrants kernel reading test score densities and quantile gap,
Swiss students adjusted to German characteristics

Note: Left graph: Reading test score kernel densities; right graph: Unconditional quantile gap (dashed line),
adjusted quantile gap (solid line), and bootstrapped confidence intervals for the adjusted quantile gap (dotted
lines) based on 500 replications; Panel A: adjustment is performed by propensity score matching including
gender, age in months, educational level of parents, highest occupation of parents, number of books at home,
and German spoken at home. Panel B: Additionally includes the parents’ country of origin.
Source: PISA 2009, own calculations
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(A) Adjustment based on background characteristics and German spoken at home
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(B) Adjustment based on background characteristics, German spoken at home, and country of origin

Figure 3: Second-generation immigrants kernel reading test score densities and quantile gap,
German students adjusted to Swiss characteristics

Note: Left graph: Reading test score kernel densities; right graph: Unconditional quantile gap (dashed line),
adjusted quantile gap (solid line), and bootstrapped confidence intervals for the adjusted quantile gap (dotted
lines) based on 500 replications; Panel A: adjustment is performed by propensity score matching including
gender, age in months, educational level of parents, highest occupation of parents, number of books at home,
and German spoken at home. Panel B: Additionally includes the parents’ country of origin.
Source: PISA 2009, own calculations
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A Math literacy

In this Appendix, I present the analysis using math literacy scores as dependent variable (aver-
age of five Plausible Values), all other steps are equal to in the main specification. The results
are highly significant economically and statistically. Qualitatively the math results confirm the
reading results presented in the main text.

Table A.1: Second-generation immigrant-native math test score gaps

Overall sample Selected sample
(1) (2) (3) (4) (5) (6)

Panel A: Germany
without Aussiedler

Immigrant -60.24 -23.09 -8.31 -76.25 -35.47 -20.23
(4.37) (4.24) (4.83) (5.21) (5.47) (6.51)

NObs 3,791 3,791 3,791 3,632 3,632 3,632

Panel B: Switzerland
German-speaking

Immigrant -62.47 -32.74 -22.21 -69.04 -36.23 -11.11
(2.40) (2.44) (2.85) (3.42) (3.46) (4.71)

NObs 8,292 8,292 8,292 5,249 5,249 5,249

German-speaking without
Western Europeans

and Albanians
Immigrant -70.84 -36.73 -12.28

(3.46) (3.56) (5.01)

NObs 5,189 5,189 5,189

Covariates
Other No Yes Yes No Yes Yes

Language No No Yes No No Yes

Note: Immigrants’ children are born within the country of testing and

have both parents born outside of the country. Natives’ children have

both parents born in the country of testing. (1) and (4) report OLS

regressions of reading test scores on an Immigrant dummy; (2) and

(5) additionally include individual and family background characteris-

tics (Other); (3) and (6) add the German speaking at home indicator,

each for the respective sample selection. Robust standard errors are given

in brackets. NObs stands for Number of Observations.

Source: PISA 2009, own calculations.
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Table A.2: Mean gap decomposition between Swiss and German immigrants’ children math
test scores, adjusted to other countries characteristics

Actual BO adjustment Matching adjustment
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 484.81 487.14 484.41 492.58 490.05 484.58 487.10 484.55 484.92
YDEU 452.15

∆X 2.33 -0.40 7.77 5.24 0.22 -2.30 0.25 -0.12
(3.78) (4.02) (5.71) (5.70) (3.12) (3.19) (5.94) (5.61)

∆S 32.66 30.33 33.06 24.89 27.42 32.43 34.95 32.41 32.77
(6.01) (6.35) (6.15) (7.17) (7.45) (5.87) (6.20) (7.47) (7.56)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 484.81
YDEU 452.15 442.01 438.11 436.03 432.04 449.70 446.23 451.22 450.49

∆X -10.14 -14.04 -16.12 -20.11 -2.45 -5.91 -0.93 -1.66
(4.60) (5.40) (9.12) (9.40) (3.47) (4.08) (6.24) (6.55)

∆S 32.66 42.80 46.70 48.78 52.76 35.11 38.57 33.58 34.32
(6.01) (6.51) (6.93) (9.57) (9.83) (5.92) (6.44) (8.06) (8.10)

Covariates
Other No Yes Yes Yes Yes Yes Yes Yes Yes

German No No Yes No Yes No Yes No Yes
Origin No No No Yes Yes No No Yes Yes

Number of Observations
N 1,180 1,180 1,180 1,180 1,180 1,152 1,153 1,023 1,037

NCHE 824 824 824 824 824 797 798 668 682
NDEU 356 356 356 356 356 355 355 355 355

Note: Immigrants’ children are born within the country of testing and have both parents born outside

of the country. (1) Unconditional gap; (2) to (5) BO adjustment: uses a twofold Blinder-Oaxaca

decomposition based on (2) gender, age in month, educational level of parents, highest occupation of the

parents and number of books at home; (3) adds German spoken at home; (4) uses (2) and country of

origin; and (5) uses (2), (3), and (4); (6) to (9) Matching adjustment is performed by propensity score

matching with Gaussian kernel and bandwidth 0.1, the propensity score is estimated by logit regression

on the same covariates as in the BO adjustment. All standard errors given in brackets, are simulated

with 500 bootstrap replications.

Source: PISA 2009, own calculations.
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Table A.3: Mean gap decomposition between Swiss and German children math test scores,
adjusted to other countries characteristics

Unfavorable background Turkish Natives
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 463.77 473.75 458.12 464.29 454.25 476.65 555.70 550.65 557.86
YDEU 414.99 434.60 529.25

∆X 9.98 5.66 -10.04 -12.37 -5.05 -2.17
(9.18) (8.49) (11.07) (9.75) (0.95) (0.64)

∆S 48.79 38.81 43.13 29.68 39.72 42.05 26.45 31.50 28.61
(11.88) (13.81) (13.29) (10.89) (12.97) (13.47) (2.08) (1.78) (1.93)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 463.77 464.29 555.70
YDEU 414.99 432.59 423.00 434.60 414.24 417.87 529.25 522.82 526.04

∆X 17.60 8.01 -20.36 -16.73 -6.43 -3.21
(13.10) (8.75) (7.82) (6.78) (1.20) (0.83)

∆S 48.79 31.19 40.77 29.68 50.04 46.42 26.45 32.88 29.66
(11.88) (16.10) (11.62) (10.89) (11.41) (11.48) (2.08) (1.89) (1.83)

Covariates
Other* No Yes Yes No Yes Yes No Yes Yes
German No No No No Yes Yes No No No

Number of Observations
N 269 269 196 296 296 287 7,600 7,600 7,594

NCHE 212 212 140 109 109 105 4,362 4,362 4,359
NDEU 57 57 56 187 187 182 3,238 3,238 3,235

Note: Immigrants’ children are born within the country of testing and have both parents born outside

of the country. Unconditional gap for immigrants’ children with low parental background characteristics

(1), Turkish descendants (4) and native students (both parents born in the country of testing) (7); *(2),

(5), and (8) BO adjustment: uses a twofold Blinder-Oaxaca decomposition based in (2) on gender, age in

month, educational level of parents categories (1) and (2), highest occupation of the parents and number

of books at home (1) to (3) and those that do not speak German at home; (5) uses all Other covariates of

Table 4; (8) uses those of (5) without the primary education category for parental schooling; (3), (6), and

(9) Matching adjustment performed by propensity score matching with Gaussian kernel and bandwidth

0.1, the propensity score is estimated by logit regression on the same covariates as in the respective BO

adjustments. All standard errors given in brackets are simulated with 500 bootstrap replications.

Source: PISA 2009, own calculations.
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Table A.4: Descriptive statistics of school characteristics visited by second-generation
immigrant students by country

Variables Switzerland Germany

Number of
Math lessons in school 4.62 4.22

(1.10) (1.06)

[824] [345]

all lessons in school 33.65 31.81
(3.44) (3.84)

[809] [343]

Math lessons out-of-school 0.55 0.79
(1.25) (1.49)

[598] [227]

Average math peer quality
immigrants’ children in school 497.03 466.57

(71.31) (79.41)

+ natives in school 530.95 487.85
(62.58) (79.13)

Note: Switzerland refers to the German-speaking part only. School level

variables imputed on school level. Standard deviations are given in round

and number of observations if they differ from those in the main specifi-

cation (CHE: 824; DEU: 356) in squared brackets. Math lessons out-of-

school was assessed categorically, the average is taken after redefinition

by the midpoint of the categories that represent hours (the highest cat-

egory was 6 and more, which is coded as 6). The average peer quality

is first estimated by using only the second-generation migrants in school

and then additionally using the natives in school. These are then binned

into categories of 25 test score point steps from 300 to 650.

Source: PISA 2009, own calculations.
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Table A.5: Mean gap decomposition between Swiss and German immigrants’ children math
test scores, adjusted to other countries characteristics

School characteristics

BO adjustment Matching adjustment
(1) (2)* (3) (4) (5) (6) (7)* (8) (9) (10)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 485.21 484.58 479.53 457.83 447.55 487.10 482.59 482.57 465.45 461.93
YDEU 452.15 455.21 452.15 452.15 452.15 452.15 455.21 452.15 452.15 452.15

∆X -0.40 -0.50 5.28 26.98 37.26 -2.30 1.50 2.24 19.35 22.88
(3.92) (4.54) (4.48) (5.55) (5.99) (3.32) (3.94) (3.81) (4.22) (4.44)

∆S 33.06 29.37 27.37 5.68 -4.60 34.95 27.37 30.42 13.31 9.78
(6.35) (6.60) (5.53) (4.05) (5.07) (5.96) (5.95) (5.82) (4.62) (5.26)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 484.81 484.08 484.81 484.81 484.81 484.81 484.08 484.81 484.81 484.81
YDEU 438.11 439.61 448.56 477.42 483.91 446.23 444.35 454.99 473.06 483.11

∆X -14.04 -15.60 -3.59 25.27 31.76 -5.91 -10.86 2.84 20.92 30.96
(5.55) (5.62) (5.40) (5.77) (5.96) (4.18) (5.17) (4.69) (5.71) (5.72)

∆S 46.70 44.47 36.25 7.39 0.90 38.57 39.73 29.82 11.74 1.70
(6.55) (6.81) (6.18) (4.19) (5.19) (5.97) (6.45) (6.16) (5.06) (5.76)

Covariates
Other Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

German Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Lessons No Yes No No No No Yes No No No
Prop. Mig. No No Yes No No No No Yes No No
Peer quality

Migrants No No No Yes No No No No Yes No
+ Natives No No No No Yes No No No No Yes

Observations
N 1,180 1,152 1,180 1,180 1,180 1,153 1,137 1,146 1,143 1,105

NCHE 824 809 824 824 824 798 808 790 788 750
NDEU 356 343 356 356 356 355 329 356 355 355

Note: Immigrants’ children are born within the country of testing and have both parents born outside of the

country. (1) and (5) are the same as Columns (3) and (7) from Table A.2. (2)* and (7)* include number of math

lessons in school, in this decompositions the reference sample is reduced due to the inability to impute based on

school level, the test score average before adjustment is 484.08 in Switzerland, 455.21 in Germany, and a raw gap of

28.87. (3) and (8) include the proportion of migrants in school. (4) and (9) the average peer reading test schore of

migrants in school only, and (5) and (9) including additionally native children in school. (1) to (5) BO adjustment

as described in Table 3. (6) to (10) Matching adjustment is performed by propensity score matching with Gaussian

kernel and bandwidth 0.1, the propensity score is estimated by logit regression on the same covariates as in the

BO adjustment. All standard errors given in brackets, are simulated with 500 bootstrap replications.

Source: PISA 2009, own calculations.
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B Robustness checks

In this Appendix, I present the main Table 3 using reading literacy scores (average of five Plau-
sible Values) as dependent variable. First, I include the French-, German- and Italian-speaking
parts of Switzerland. Second, I present the main results for all immigrant students including
Aussiedler, Albanians and Western Europeans. Third, I use sampling weights, Nearest Neigh-
bor matching (1 and 5), and vary the bandwidth (0.095 and 0.105) of the main specification.
Next, I use only the first plausible value, base the imputation mechanism on all observations
within a country and use regressions (ordered probit and ordinary least squares) to predict the
missing values.
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Table B.1: Mean gap decomposition between Swiss and German immigrants’ children reading
test scores, adjusted to other countries characteristics:

All areas

Actual BO adjustment Matching adjustment
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 460.59 466.99 467.37 480.38 480.22 457.71 457.52 446.90 446.77
YDEU 439.05

∆X 6.40 6.78 19.79 19.63 2.88 3.07 13.69 13.83
(3.01) (2.65) (4.28) (4.21) (2.10) (2.08) (5.02) (5.52)

∆S 21.55 15.15 14.76 1.76 1.92 18.67 18.47 7.86 7.72
(5.75) (5.88) (5.27) (5.95) (5.91) (5.25) (5.37) (6.45) (7.08)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 460.59
YDEU 439.05 434.74 435.76 437.09 437.43 440.14 440.61 449.06 449.12

∆X -4.31 -3.29 -1.96 -1.62 1.09 1.56 10.01 10.07
(4.81) (4.79) (7.84) (7.95) (3.34) (3.26) (6.20) (5.83)

21.55 25.86 24.84 23.51 23.17 20.46 19.99 11.54 11.48
(5.75) (6.18) (6.17) (8.31) (8.53) (5.45) (5.84) (7.18) (7.43)

Covariates
Other No Yes Yes Yes Yes Yes Yes Yes Yes

German No No Yes No Yes No Yes No Yes
Origin No No No Yes Yes No No Yes Yes

Observations
N 1,962 1,962 1,962 1,962 1,962 1,940 1,950 1,742 1,753

NCHE 1,606 1,606 1,606 1,606 1,606 1,584 1,594 1,387 1,398
NDEU 356 356 356 356 356 356 356 355 355

Note: Immigrants’ children are born within the country of testing and have both parents born outside of the

country. (1) Unconditional gap; (2) to (5) BO adjustment: uses a twofold Blinder-Oaxaca decomposition

based on (2) gender, age in month, educational level of parents, highest occupation of the parents and

number of books at home; (3) adds German spoken at home; (4) uses (2) and country of origin; and

(5) uses (2), (3), and (4); (6) to (9) Matching adjustment is performed by propensity score matching

with Gaussian kernel and bandwidth 0.1, the propensity score is estimated by logit regression on the

same covariates as in the BO adjustment. All standard errors given in brackets, are simulated with 500

bootstrap replications.

Source: PISA 2009, own calculations.

vii



Table B.2: Mean gap decomposition between Swiss and German immigrants’ children reading
test scores, adjusted to other countries characteristics:

All migrants

Actual BO adjustment Matching adjustment
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 458.50 458.44 453.4 461.93 455.07 460.55 463.60 457.65 459.88
YDEU 454.39

∆X -0.06 -5.10 3.43 -0.61 -2.05 -5.10 0.85 -1.38
(3.16) (3.68) (4.31) (4.38) (2.70) (2.96) (4.56) (4.48)

∆S 4.11 4.17 9.21 0.68 4.72 6.16 9.21 3.26 5.49
(5.21) (5.20) (5.09) (5.62) (5.25) (5.35) (5.21) (5.94) (5.85)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 458.50
YDEU 454.39 441.16 434.22 443.42 438.40 447.88 442.68 455.32 452.22

∆X -13.23 -20.17 -10.97 -16.35 -6.51 -11.71 0.93 -2.17
(4.35) (4.57) (7.53) (7.66) (3.60) (3.61) (5.57) (5.95)

∆S 4.11 17.34 24.28 15.09 20.46 10.62 15.82 3.18 6.28
(5.21) (5.54) (5.34) (8.19) (8.34) (5.37) (5.38) (6.50) (6.75)

Covariates
Other No Yes Yes Yes Yes Yes Yes Yes Yes

German No No Yes No Yes No Yes No Yes
Origin No No No Yes Yes No No Yes Yes

Observations
N 1,399 1,399 1,399 1,399 1,399 1,373 1,375 1,261 1,274

NCHE 884 884 884 884 884 859 863 747 760
NDEU 515 515 515 515 515 514 512 514 514

Note: Immigrants’ children are born within the country of testing and have both parents born outside of the

country. (1) Unconditional gap; (2) to (5) BO adjustment: uses a twofold Blinder-Oaxaca decomposition

based on (2) gender, age in month, educational level of parents, highest occupation of the parents and

number of books at home; (3) adds German spoken at home; (4) uses (2) and country of origin and

(5) uses (2), (3), and (4); (6) to (9) Matching adjustment is performed by propensity score matching

with Gaussian kernel and bandwidth 0.1, the propensity score is estimated by logit regression on the

same covariates as in the BO adjustment. All standard errors given in brackets, are simulated with 500

bootstrap replications.

Source: PISA 2009, own calculations.
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Table B.3: Mean gap decomposition between Swiss and German immigrants’ children reading
test scores, adjusted to other countries characteristics:

Sampling weights

Actual BO adjustment Matching adjustment
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 456.60 462.12 458.81 475.44 472.38 455.84 458.58 451.29 452.45
YDEU 441.42

∆X 5.52 2.21 18.84 15.78 0.77 -1.98 5.31 4.16
(4.20) (4.34) (5.59) (5.69) (4.01) (3.97) (6.37) (6.50)

∆S 15.18 9.66 12.97 -3.66 -0.60 14.41 17.16 9.87 11.02
(5.83) (6.28) (6.31) (7.07) (7.10) (5.74) (5.59) (7.73) (7.31)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 456.60
YDEU 441.42 432.64 429.34 436.79 433.73 437.90 433.66 444.84 443.73

∆X -8.78 -12.08 -4.63 -7.69 -3.52 -7.77 3.42 2.30
(5.06) (5.26) (8.87) (8.92) (4.50) (4.66) (6.75) (6.93)

∆S 15.18 23.96 27.26 19.81 22.87 18.70 22.95 11.76 12.88
(5.83) (6.66) (6.75) (9.75) (9.76) (6.95) (6.88) (7.88) (7.83)

Covariates
Other No Yes Yes Yes Yes Yes Yes Yes Yes

German No No Yes No Yes No Yes No Yes
Origin No No No Yes Yes No No Yes Yes

Observations
N 1,180 1,180 1,180 1,180 1,180 1,152 1,153 1,023 1,037

NCHE 824 824 824 824 824 797 798 668 682
NDEU 356 356 356 356 356 355 355 355 355

Note: Immigrants’ children are born within the country of testing and have both parents born outside of the

country. (1) Unconditional gap; (2) to (5) BO adjustment: uses a twofold Blinder-Oaxaca decomposition

based on (2) gender, age in month, educational level of parents, highest occupation of the parents and

number of books at home; (3) adds German spoken at home; (4) uses (2) and country of origin; and

(5) uses (2), (3), and (4); (6) to (9) Matching adjustment is performed by propensity score matching

with Gaussian kernel and bandwidth 0.1, the propensity score is estimated by logit regression on the

same covariates as in the BO adjustment. All standard errors given in brackets, are simulated with 500

bootstrap replications.

Source: PISA 2009, own calculations.
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Table B.4: Mean gap decomposition between Swiss and German immigrants’ children reading
test scores, adjusted to other countries characteristics:

Nearest Neighbor matching

Actual Matching adjustment (1:1) Matching adjustment (1:5)
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 457.09 472.49 450.13 457.67 476.84 453.29 460.30 451.73 453.72
YDEU 439.05

∆X 15.40 -6.96 0.58 19.75 3.80 -3.21 5.36 3.38
(8.76) (9.22) (10.76) (10.96) (6.32) (6.18) (8.03) (8.23)

∆S 18.05 2.64 25.01 17.47 -1.71 14.25 21.26 12.69 14.67
(6.11) (9.55) (9.72) (11.19) (11.17) (7.39) (7.56) (8.67) (9.69)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 457.09
YDEU 439.05 433.61 426.89 443.77 457.31 434.22 429.14 445.48 447.92

∆X -5.44 -12.16 4.73 18.26 -4.82 -9.90 6.44 8.87
(9.50) (9.22) (13.48) (15.01) (6.92) (7.38) (11.39) (13.28)

∆S 18.05 23.49 30.20 13.32 -0.22 22.87 27.95 11.61 9.17
(6.11) (8.71) (9.11) (13.32) (14.41) (7.58) (8.06) (11.65) (13.41)

Covariates
Other No Yes Yes Yes Yes Yes Yes Yes Yes

German No No Yes No Yes No Yes No Yes
Origin No No No Yes Yes No No Yes Yes

Observations
N 1,180 1,152 1,153 1,023 1,037 1,152 1,153 1,023 1,037

NCHE 824 797 798 668 682 797 798 668 682
NDEU 356 355 355 355 355 355 355 355 355

Note: Immigrants’ children are born within the country of testing and have both parents born outside of the

country. (1) Unconditional gap; (2) to (9) Matching adjustment is performed by propensity score matching

with Nearest Neighbor matching with 1 neighbor in (2) to (5) and 5 in (6) to (9), the propensity score

is estimated by logit regression on gender, age in month, educational level of parents, highest occupation

of the parents and number of books at home in (2) and (5); (3) and (6) adds German spoken at home;

(4) and (7) uses (2) and country of originand (5) and (9) uses (2), (3), and (4); All standard errors given

in brackets, are simulated with 500 bootstrap replications. Note that bootstrapping is not valid in the

Nearest Neighbor approach. However for comparison reasons I stick to procedure.

Source: PISA 2009, own calculations.
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Table B.5: Mean gap decomposition between Swiss and German immigrants’ children reading
test scores, adjusted to other countries characteristics:

Bandwidth

Actual Matching adjustment (BW 0.095) Matching adjustment (BW 0.105)
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 457.09 455.43 458.20 451.05 452.38 455.69 458.24 451.47 452.51
YDEU 439.05

∆X 1.66 -1.11 6.05 4.72 1.40 -1.15 5.62 4.58
(3.33) (3.27) (5.95) (5.93) (3.11) (3.13) (5.39) (5.68)

∆S 18.05 16.39 19.16 12.00 13.33 16.64 19.20 12.43 13.47
(5.92) (5.74) (5.86) (7.25) (7.23) (6.01) (5.70) (6.81) (7.22)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 457.09
YDEU 439.05 437.75 433.64 444.90 444.16 438.23 434.04 444.60 443.77

∆X -1.29 -5.41 5.86 5.11 -0.81 -5.01 5.55 4.72
(4.07) (4.22) (7.00) (7.20) (3.75) (4.26) (6.85) (6.99)

∆S 18.05 19.34 23.46 12.19 12.93 18.86 23.05 12.50 13.33
(5.92) (6.02) (6.08) (7.87) (8.09) (6.41) (6.44) (7.97) (7.86)

Covariates
Other No Yes Yes Yes Yes Yes Yes Yes Yes

German No No Yes No Yes No Yes No Yes
Origin No No No Yes Yes No No Yes Yes

Observations
N 1,180 1,152 1,153 1,023 1,037 1,152 1,153 1,023 1,037

NCHE 824 797 798 668 682 797 798 668 682
NDEU 356 355 355 355 355 355 355 355 355

Note: Immigrants’ children are born within the country of testing and have both parents born outside of the

country. (1) Unconditional gap; (2) to (9) Matching adjustment is performed by propensity score matching

with Nearest Neighbor matching with 1 neighbor in (2) to (5) and 5 in (6) to (9), the propensity score is

estimated by logit regression on gender, age in month, educational level of parents, highest occupation of

the parents and number of books at home in (2) and (5); (3) and (6) adds German spoken at home; (4)

and (7) uses (2) and country of originand (5) and (9) uses (2), (3), and (4); All standard errors given in

brackets, are simulated with 500 bootstrap replications.

Source: PISA 2009, own calculations.
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Table B.6: Mean gap decomposition between Swiss and German immigrants’ children reading
test scores, adjusted to other countries characteristics:

Plausible Value 1

Actual BO adjustment Matching adjustment
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 455.31 451.66 454.62 444.28 446.92 454.15 456.73 449.20 450.42
YDEU 438.41

∆X 3.65 0.69 11.03 8.39 1.16 -1.43 6.11 4.89
(3.65) (4.01) (5.51) (5.68) (3.10) (3.27) (5.84) (5.56)

∆S 16.89 13.24 16.21 5.86 8.51 15.73 18.32 10.79 12.01
(5.89) (6.23) (5.85) (6.90) (7.31) (5.81) (5.92) (7.39) (7.31)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 455.31
YDEU 438.41 428.32 424.42 435.46 431.50 435.75 431.47 444.31 442.88

∆X -10.09 -13.99 -2.95 -6.91 -2.66 -6.94 5.89 4.47
(4.93) (5.61) (9.29) (9.98) (3.88) (4.42) (7.05) (7.22)

∆S 16.89 26.98 30.88 19.84 23.80 19.55 23.83 11.00 12.43
(5.89) (6.72) (7.08) (9.76) (10.42) (6.18) (6.47) (8.55) (8.12)

Covariates
Other No Yes Yes Yes Yes Yes Yes Yes Yes

German No No Yes No Yes No Yes No Yes
Origin No No No Yes Yes No No Yes Yes

Observations
N 1,180 1,180 1,180 1,180 1,180 1,152 1,153 1,023 1,037

NCHE 824 824 824 824 824 797 798 668 682
NDEU 356 356 356 356 356 355 355 355 355

Note: Immigrants’ children are born within the country of testing and have both parents born outside

of the country. Instead of the main specification where the average of five Plausible Values is used, I

present here the analysis based on only the first Plausible Value. (1) Unconditional gap; (2) to (5) BO

adjustment: uses a twofold Blinder-Oaxaca decomposition based on (2) gender, age in month, educational

level of parents, highest occupation of the parents and number of books at home; (3) adds German spoken

at home; (4) uses (2) and country of origin; and (5) uses (2), (3), and (4); (6) to (9) Matching adjustment

is performed by propensity score matching with Gaussian kernel and bandwidth 0.1, the propensity score

is estimated by logit regression on the same covariates as in the BO adjustment. All standard errors given

in brackets, are simulated with 500 bootstrap replications.

Source: PISA 2009, own calculations.
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Table B.7: Mean gap decomposition between Swiss and German immigrants’ children reading
test scores, adjusted to other countries characteristics:

Imputation on country level

Actual Matching adjustment Matching adjustment
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 457.09 452.03 454.94 444.60 447.27 454.42 456.92 449.82 450.04
YDEU 439.05

∆X 5.06 2.15 12.49 9.82 2.67 0.17 7.27 7.06
(3.81) (4.04) (5.54) (5.69) (3.17) (3.34) (6.18) (5.97)

∆S 18.05 12.99 15.90 5.56 8.22 15.38 17.88 10.77 10.99
(5.78) (6.20) (5.81) (6.84) (7.22) (5.88) (5.99) (7.57) (7.48)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 457.09
YDEU 439.05 439.10 435.2 444.57 440.78 441.77 438.64 449.60 447.84

∆X 0.05 -3.85 5.52 1.73 2.73 -0.40 10.56 8.79
(5.40) (5.96) (9.60) (10.05) (4.26) (4.62) (6.81) (6.77)

∆S 18.05 18.00 21.90 12.53 16.32 15.32 18.45 7.49 9.26
(5.78) (6.74) (7.02) (9.93) (10.16) (6.18) (6.50) (8.02) (7.65)

Covariates
Other No Yes Yes Yes Yes Yes Yes Yes Yes

German No No Yes No Yes No Yes No Yes
Origin No No No Yes Yes No No Yes Yes

Observations
N 1,180 1,180 1,180 1,180 1,180 1,144 1,132 997 970

NCHE 824 824 824 824 824 790 777 642 614
NDEU 356 356 356 356 356 354 355 355 356

Note: Immigrants’ children are born within the country of testing and have both parents born outside

of the country. Instead of using the children in school to impute missing values I use all children in the

country. (1) Unconditional gap; (2) to (5) BO adjustment: uses a twofold Blinder-Oaxaca decomposition

based on (2) gender, age in month, educational level of parents, highest occupation of the parents and

number of books at home; (3) adds German spoken at home; (4) uses (2) and country of origin; and

(5) uses (2), (3), and (4); (6) to (9) Matching adjustment is performed by propensity score matching

with Gaussian kernel and bandwidth 0.1, the propensity score is estimated by logit regression on the

same covariates as in the BO adjustment. All standard errors given in brackets, are simulated with 500

bootstrap replications.

Source: PISA 2009, own calculations.
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Table B.8: Mean gap decomposition between Swiss and German immigrants’ children reading
test scores, adjusted to other countries characteristics:

Regression based imputation

Actual BO adjustment Matching adjustment
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Swiss students adjusted to German students’ characteristics
YCHE 457.09 453.73 455.59 446.13 447.17 457.09 459.03 452.97 452.94
YDEU 439.05

∆X 3.36 1.50 10.96 9.92 0.00 -1.93 4.13 4.15
(3.79) (3.96) (5.58) (5.61) (3.23) (3.42) (5.83) (5.66)

∆S 18.05 14.69 16.54 7.08 8.13 18.04 19.98 13.92 13.89
(5.78) (6.08) (5.86) (6.96) (7.19) (5.86) (5.82) (7.29) (7.26)

Panel B: German students adjusted to Swiss students’ characteristics
YCHE 457.09
YDEU 439.05 433.74 429.97 439.55 437.09 441.76 437.04 452.10 451.76

∆X -5.31 -9.08 0.50 -1.96 2.72 -2.00 13.05 12.71
(4.80) (5.45) (9.01) (9.36) (3.96) (4.45) (6.96) (6.98)

∆S 18.05 23.36 27.13 17.55 20.00 15.33 20.05 5.00 5.34
(5.78) (6.50) (6.45) (9.22) (9.57) (6.12) (6.34) (8.00) (7.84)

Covariates
Other No Yes Yes Yes Yes Yes Yes Yes Yes

German No No Yes No Yes No Yes No Yes
Origin No No No Yes Yes No No Yes Yes

Observations
N 1,180 1,180 1,180 1,180 1,180 1,146 1,152 1,042 1,057

NCHE 824 824 824 824 824 790 797 688 702
NDEU 356 356 356 356 356 356 355 354 355

Note: Immigrants’ children are born within the country of testing and have both parents born outside

of the country. Instead of the main specification where the missing values are imputed based on median

imputation within the school; I use ordered probit models based on all other variables in the model to

predict first number of books at home, including the predicted number of books I again use an ordered

probit regression iteratively for mothers’ and then fathers’ education, a probit regression for German

spoken at home and am ordinary least squares regression for HISEI (rounding the predicted values to

the next integer). (1) Unconditional gap; (2) to (5) BO adjustment: uses a twofold Blinder-Oaxaca

decomposition based on (2) gender, age in month, educational level of parents, highest occupation of the

parents and number of books at home; (3) adds German spoken at home; (4) uses (2) and country of

origin; and (5) uses (2), (3), and (4); (6) to (9) Matching adjustment is performed by propensity score

matching with Gaussian kernel and bandwidth 0.1, the propensity score is estimated by logit regression

on the same covariates as in the BO adjustment. All standard errors given in brackets, are simulated with

500 bootstrap replications.

Source: PISA 2009, own calculations.
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C Sample selection and covariate balance

C.1 Missing values

First, I present the missing values, their imputations and the sample selection procedure. Next,
I show the covariate balance before and after the matching and propensity scores over the
common support.

Table C.1: Reading test scores by missing values

Variable Switzerland Germany
All Without Only All Without Only

missings missings missings missings
Reading test scores 457.09 473.28 424.60 439.05 471.91 415.93

(87.52) (86.74) (79.85) (95.95) (88.47) (94.28)

N 824 556 268 356 151 205

Note: Switzerland refers to the German-speaking part only. Reading test score is the average of

five plausible values. If information of the student where missing in any of the variables mother ’s or

father ’s education, language spoken at home, number of books at home or highest occupational status

of the parents.

Source: PISA 2009, own calculations.

Table C.2: Missing value correlations matrix

Variables Missing
Reading Mother Father German Books HISEI

Reading test scores 1.000
Missing values in

Mother -0.178 1.000
Father -0.138 0.491 1.000

German -0.167 -0.001 -0.008 1.000
Books -0.131 0.066 0.023 0.043 1.000

HISEI -0.147 0.155 0.224 0.082 0.105 1.000

Note: Switzerland refers to the German-speaking part only. Correlation matrix between

missing value indicators and reading test scores.

Source: PISA 2009, own calculations.
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Table C.3: Number of missing values and imputations

Variables Migrants Natives
CHE DEU CHE DEU

Full sample
Total 824 356 4,362 3,238
Mother education (ISCED) 50 109 176 143
Father education (ISCED) 67 89 173 262
German not spoken at home 206 77 105 97
Books at home 9 6 40 40
Highest occupation (HISEI) 26 39 36 115

Subsample: Unfavorable background
Total 212 57
Mother education (ISCED) 1 8
Father education (ISCED) 1 6
German not spoken at home 63 20
Books at home 2 2
Highest occupation (HISEI) 6 12

Subsample: Turkish
Total 109 187
Mother education (ISCED) 9 64
Father education (ISCED) 12 49
German not spoken at home 29 39
Books at home 1 2
Highest occupation (HISEI) 6 19

Note: Switzerland refers to the German-speaking part only. Western Eu-

rope includes Austria, France, Germany and Liechtenstein; Southern Eu-

rope includes Greece, Italy, Portugal, and Spain; Former Yugoslavia: Bosnia

and Herzegovina, Croatia, FYR Montenegro and Serbia; Aussiedler includes

Poland and former USSR and Another country represents a category in the

PISA Questionnaire and includes parents originating from different areas.

Imputed data based on school level median (including native students);

German not spoken at home includes missing values.

Source: PISA 2009, own calculations.
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Table C.4: Sample selection

Variables Migrants Natives
CHE DEU CHE DEU

Observations (before selection) 1,697 515 6,598 3,276
Dropped due to
Gender 1 1
Parents no education (ISCED=0) 4 38
Non-German-speaking part 812 2,231
Country of origin

Albania 23
Aussielder 159

Western European 37

Observations (after selection) 824 356 4,362 3,238

Note: Switzerland refers to the German-speaking part only. Western Europe

includes Austria, France, Germany and Liechtenstein; Aussiedler includes immi-

grants from Poland and former USSR. Imputed data based on school level median

(including native students); German not spoken at home includes missing values.

Source: PISA 2009, own calculations.
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C.2 Covariate balance

Table C.5: Covariate balance: Adjusting Swiss students to German students’ characteristics,
Panel A adjustments

Variables Actual Adjusted CHE Actual
DEU (1) (2) (3) (4) CHE

Age (in months) 189.71 189.70 189.74 189.69 189.77 189.83
Male 0.52 0.53 0.53 0.55 0.54 0.51
Education mother (ISCED)

No education (0) 0.20 0.15 0.15 0.18 0.18 0.06
Primary (1,2) 0.21 0.23 0.23 0.21 0.20 0.42

Secondary (3,4) 0.42 0.42 0.42 0.39 0.40 0.29
Tertiary (5,6) 0.17 0.20 0.20 0.22 0.22 0.23

Education father (ISCED)
No education (0) 0.16 0.10 0.09 0.12 0.12 0.03

Primary (1,2) 0.17 0.19 0.19 0.16 0.16 0.36
Secondary (3,4) 0.41 0.43 0.44 0.42 0.44 0.30

Tertiary (5,6) 0.26 0.29 0.28 0.29 0.28 0.31
Highest occupation (HISEI) 40.51 41.49 41.49 42.01 42.04 41.61
Books at home

0-10 0.31 0.30 0.29 0.31 0.30 0.29
11-25 0.21 0.22 0.22 0.22 0.22 0.26

26-100 0.28 0.28 0.29 0.29 0.30 0.29
101-200 0.12 0.11 0.11 0.11 0.11 0.09
201- 500 0.05 0.06 0.05 0.05 0.04 0.05

More than 500 0.03 0.03 0.03 0.03 0.03 0.02
German spoken at home 0.33 - 0.30 - 0.30 0.19
Country of origin

Southern Europe 0.06 - - 0.07 0.07 0.14
Yugoslavia 0.07 - - 0.09 0.09 0.48

Turkey 0.53 - - 0.45 0.44 0.13
Another origin 0.29 - - 0.34 0.34 0.16

Observations 356 824

Note: Switzerland refers to the German-speaking part only. Besides the age in month and the hisei

the variables can be interpreted as percentage points of the immigrants children population in each

country. Columns (1) to (4) correspond to the adjustments of Table 4.

Source: PISA 2009, own calculations.
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Table C.6: Covariate balance: Adjusting German students to Swiss students’ characteristics,
Panel B adjustments

Variables Actual Adjusted DEU Actual
CHE (1) (2) (3) (4) DEU

Age (in months) 189.83 189.76 189.87 189.88 189.94 189.71
Male 0.51 0.53 0.53 0.53 0.53 0.52
Education mother (ISCED)

No education (0) 0.06 0.08 0.08 0.12 0.12 0.20
Primary (1,2) 0.42 0.31 0.31 0.29 0.29 0.21

Secondary (3,4) 0.29 0.34 0.34 0.30 0.30 0.42
Tertiary (5,6) 0.23 0.27 0.27 0.29 0.29 0.17

Education father (ISCED)
No education (0) 0.03 0.04 0.04 0.06 0.06 0.16

Primary (1,2) 0.36 0.25 0.26 0.24 0.24 0.17
Secondary (3,4) 0.30 0.37 0.36 0.36 0.35 0.41

Tertiary (5,6) 0.31 0.34 0.33 0.34 0.34 0.26
Highest occupation (HISEI) 41.61 42.81 42.42 43.88 44.28 40.51
Books at home

0-10 0.29 0.28 0.27 0.29 0.29 0.31
11-25 0.26 0.25 0.25 0.23 0.22 0.21

26-100 0.29 0.29 0.30 0.30 0.31 0.28
101-200 0.09 0.10 0.10 0.09 0.09 0.12
201- 500 0.05 0.05 0.05 0.05 0.05 0.05

More than 500 0.02 0.02 0.03 0.03 0.03 0.03
German spoken at home 0.19 - 0.23 - 0.26 0.33
Country of origin

Southern Europe 0.14 - - 0.14 0.15 0.06
Yugoslavia 0.48 - - 0.28 0.28 0.07

Turkey 0.13 - - 0.18 0.18 0.53
Another origin 0.16 - - 0.24 0.25 0.29

Observations 824 356

Note: Switzerland refers to the German-speaking part only. Besides the age in month and the hisei

the variables can be interpreted as percentage points of the immigrants children population in each

country. Columns (1) to (4) correspond to the adjustments of Table 4.

Source: PISA 2009, own calculations.
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C.3 Common support

0 .2 .4 .6 .8 1
Propensity Score

Switzerland: Off support Switzerland: On support

Germany: On support Germany: Off support

(1) Propensity score based on background characteristics

0 .2 .4 .6 .8 1
Propensity Score

Switzerland: Off support Switzerland: On support

Germany: On support Germany: Off support

(2) Propensity score based on background characteristics and

German spoken at home

0 .2 .4 .6 .8 1
Propensity Score

Switzerland: Off support Switzerland: On support

Germany: On support Germany: Off support

(3) Propensity score based on background characteristics and

country of origin

0 .2 .4 .6 .8 1
Propensity Score

Switzerland: Off support Switzerland: On support

Germany: On support Germany: Off support

(4) Adjustment based on background characteristics, German

spoken at home, and country of origin

Figure C.1: Common support graphs

Note: (1) Propensity scores are estimated on gender, age in months, educational level of parents, highest
occupation of parents, and number of books at home; (2) Additionally uses German spoken at home; (3) uses
parents’ country of origin instead; (4) uses both German spoken at home and country of origin.
Source: PISA 2009, own calculations
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