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Non-technical summary: The purpose of this article is to evaluate the im-
portance of social class, migration background and command of national
languages for the PISA school performance of teenagers living in European
countries (France, Finland, Germany, United Kingdom, and Sweden) and
traditional countries of immigration (Australia, Canada, New Zealand and
the US). Our results show that the impact of the socioeconomic background
of parents differs strongly across nations. The influence is quite high in
Germany, the UK and US, whereas dependency on social classes is less
important in Scandinavian countries and in Canada. Our empirical results
also clearly reveal that for students with a migration background a key for
catching up is the language spoken at home. We conclude that educational
policy should focus on integration of immigrant children in schools and

preschools, with particular emphasis on language skills at the early stage of

childhood.
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1. Introduction

Students from three traditional countries of immigration, Australia, Canada,
and New Zealand, performed surprisingly well compared with students
from the other remaining 29 countries participating in the Programme for
International Student Assessment (PISA). Looking at the assessment of
reading literacy, which has been the focus of the OECD PISA tests in 2000
(see OECD, 2001, for details), Canada is ranking second, New Zealand is
third and Australia is ranking fourth.' Only teenagers from Finland had a
significantly better score. Some other European countries such as France
and Germany but also the US performed significantly worse than these top-
performing countries. In response to these results, there is an ongoing dis-
cussion about the reasons for differing average reading proficiency levels
across countries. In particular Germans were stunned to learn that the per-
formance of their school system that produced the Goethes and Einsteins
was well below the OECD average.

It seems that poor results of badly integrated children from socially less
advantaged families contribute to the problem. First results based on a na-
tional German sample extension (PISA-E) of the international test (PISA
2000) confirm that as in almost no other country social and ethnic back-
ground seem to determine student achievement as much as in Germany
(Stanat 2003, Baumert et al. 2003). Educational researchers argue that the
system of early differentiation by skill level (as it is applied in Germany)
has a negative impact on the school performance of children who come to
school with language and social deficits, a high proportion of whom come
from families with migration background. Early division may not give
these children the basic skills before they are separated into the better or
weaker school systems. The average German reading score result of PISA
2000 seems to be negatively affected by the weak results of teenagers who
attend the less challenging middle-level secondary school (’Realschule’)
and in particular by the very poor results of pupils from the lowest-level

' Scientific and mathematical literacy will be the focus in 2003 and 2006, respectively.
In 2000, there were fewer mathematics and science items included in the assessment
and administered to a sub-sample of participants. In these tests, too, Australia, Canada,
and New Zealand were among the top performing nations. Only Japan, Korea and
Finland performed better than this group of countries (OECD, 2001).



secondary school (’Hauptschule’), which is mainly attended by children
with a low socioeconomic status.’

The German school environment stands in striking contrast to the situa-
tion in Australia, Canada, and New Zealand. Whereas in Germany and
other European countries socially less privileged children often come from
families with (labour) migration background, so-called ‘traditional coun-
tries immigration’ (from which the USA needs to be omitted because of its
different immigrant situation mainly influenced by the Mexican border)
follow an immigration policy that seeks to admit selected applicants with
high education, good language skills and the flexibility to contribute to the
countries’ human resource base by quickly and effectively matching their
skills with opportunities in these countries (see, Inglis 2002, Ray, 2002, and
Bedford, 2003, for recent surveys on immigration policies in Australia,
Canada and New Zealand, respectively).

The purpose of this article is to highlight the importance of social class
and migration background for the PISA school performance of teenagers. A
special focus of this article is to provide information on the performance of
immigrants, a topic rarely discussed in the literature.’ As different regimes
of immigration policy produce quite different immigrant populations, we
include, on the one hand, a group of European countries (France, Germany,
United Kingdom, and Sweden) with labour migrants representing the ma-
jority of immigrant populations, though with different countries of origin.
Whereas in France, Germany and Sweden immigrants mainly come from
less industrialised non-Western countries such as Turkey, North Africa,
former Yugoslavia, Poland, Russia and other countries from Eastern or
Central Europe, or from outside Europe (France also has large inflows from
former colonies, see Hamilton, Simon and Veniard, 2002, for details), la-
bour migrants from EU countries and from India account for a large share

* Whereas the average of the so-called ‘highest socioeconomic index’ (HISEI, see also
below) of families in Germany in lowest-secondary schools (‘Hauptschulen’) is 39.9, it
is 57.2 in the highest secondary school (‘Gymnasium’). Moreover, 31.1 percent of all
children in ‘Hauptschulen’ have parents with a full migration background (both parents
are foreign born), whereas only 8.2 percent of students in ‘Gymnasium’ have both par-
ents born abroad (Baumert et al. 2003, p. 273).

3 Notable exceptions with German focus are Gang and Zimmermann (2000), Frick and
Wagner (2001), Stanat (2003) and Weber (2003).



of the foreign work force in UK.* On the other hand we include the four
traditional countries of (selected) immigration Australia, Canada, New Zea-
land and the USA. Mainly for reasons of a benchmarking comparison, we
also consider the best-performing country of the international PISA test,
Finlansd - a country which is almost unaffected by major immigration
flows.

Our econometric results show that the impact curves of the socioeco-
nomic status of parents (’socioeconomic gradients’) on the school perform-
ance of their children differ strongly across countries, with steepest ascents
for Germany, UK and US, whereas flattest slopes were estimated for
Finland and Canada. Moreover, we find that educational inequalities be-
tween social classes can be enormous, as can be seen from the difference in
PISA reading scores of students with and without migration background.
Calculation of different scenarios shows that the gap of the most disadvan-
taged migration group (foreign parents, foreign language spoken at home)
when compared to the group of natives (students born in the country, na-
tional language spoken at home) amounts to 105.7 PISA score points for
Germany and 83.8 for France. In contrast to these results, differences in
Australia (27.5) and Canada (25.5) are much smaller. However, empirical
results also show that a key for catching up is the language spoken at home.
Reading proficiency scores of migrant students improved substantially
when the language spoken at home is the national language instead of some
foreign language. Imputation of respective migration backgrounds reveals
that most significant upward shifts in reading literacy due to language skills
can be6 observed for New Zealand (71.5), Germany (61.9) and the US
(60.3).

* According to SOPEMI 2002 (OECD 2003), 2.59 million (which equals 4.3 percent of
the British population) non-nationals were living in Great Britain of which the biggest
group (436 thousand) is Irish, followed by migrants from the US (148 thousand), India
(132 thousand), Italy (102 thousand), France and Pakistan (both 82 thousand).

> In Finland, only 1.2 percent of students participating in PISA 2000 have parents with a
full migration background (both parents born abroad), whereas these figures are much
higher in all other countries under consideration (Australia: 22.8, Canada: 20.5, New
Zealand: 19.7, USA: 13.6, France: 12.0, Germany: 15.3, Sweden: 10.5, United King-
dom: 9.2, source: Baumert and Schiimer, 2001, p. 348).

% Note that the official OECD average is normalised to 500, with Finland’s top score
being 546, and Germany’s score published by the OECD being 484.



This paper is organized as follows. Section 2 presents descriptive evi-
dence and characterises our sample of countries with respect to migration
background, socioeconomic status and PISA reading literacy scores. In
Section 3 the educational gap between migrants and non-migrants is ana-
lysed using econometric methods. Imputation of PISA scores dependent on
hypothetical migration/non-migration backgrounds is presented in Section
5. Section 6 sums up and concludes.

2. Characterisation of Countries by Migration Background, Socioeco-
nomic Status and PISA Scores

As explained in more detail elsewhere (in particular, OECD 2001; further
interesting sources are national institutes which cooperated with OECD;
see, for instance, Statistics Canada, 2003), the Programme for International
Student Assessment (PISA) is a joint effort among member countries of the
Organisation for Economic Co-operation and Development (OECD) to as-
sess the achievement of 15-year-olds in reading literacy, mathematical lit-
eracy and scientific literacy through a common international test. PISA de-
fines reading literacy as the ability to understand, use and reflect on written
texts in order to participate effectively in life. PISA is a three-phase study
with the first phase in 2000, the second in 2003 and the third in 2006. In
2000 the main domain assessed was reading literacy. Mathematical literacy
and scientific literacy were minor domains assessed in a sub-sample of
reading literacy participants. More than 250,000 students took part in PISA
from the 32 participating countries (Netherlands’s results are not included
in the final report and four non-OECD countries participated). A minimum
of 150 schools and 4500 students had to be selected in each country accord-
ing to the sample design prepared by OECD scientists (see Krawchuk and
Rust, 2002). As an exception to the rule, in Canada, approximately 30,000
students from more than 1,000 schools took part. A large Canadian sample
was drawn upon so that information could be provided at both national and
provincial levels (see Statistics Canada, 2003, for details). Students from
the United Kingdom represent a further exception with more than 9,000
teenagers in the PISA data set (see Adams and Carstensen, 2002, for the
number of sampled students by country).

Table 1 presents average reading literacy scores for all nine nations of
interest.” It first replicates the well known fact that traditional countries of

7 The scores represent six levels of knowledge and skills. Level 5 corresponds to a score
of more than 625, level 4 to scores in the range 553 to 625, level 3 to scores from 481 to



immigration (except the US) perform much better than the European coun-
tries (except Finland).® In addition, Table 1 compares national averages and
medians to results of immigrant students with a full migration background,
1.e. pupils from families with both parents born abroad. Likewise, this
comparison reveals the much better performance of immigrant children in
Australia, Canada and New Zealand. Also, immigrant teenagers in the UK
reach a higher reading proficiency level than migrant juveniles in France,
Germany and Sweden. This also holds for migrants in Finland, although
they do not play a significant role for national averages (only 1.2 percent of
all participants have both parents born abroad). In Germany, for instance,
the median difference between migrants and the national average amounts
to 79.8 (note that the difference between migrants and non-migrants is still
higher as migrants represent 14 percent of the sample), whereas it is even
negative for Canada (-2.2).

One of the main scientific advantages of PISA 2000 is the collection of
information about the students’ individual environment. As already stressed
by other authors, a central finding of the PISA survey is the importance of
the socioeconomic and educational background of parents which seems to
be of high importance in Germany, in particular for immigrants living in
Germany.” Table 2 presents a comparison of the ‘International Socio-

552, level 2 to scores from 408 to 480, level 1 to scores from 335 to 407. Students
scoring below 335 points are not able to show the most basic skills that PISA sought to
measure.

® Note that we use unweighted statistics of the OECD PISA data set. Most average
means show only very small or no deviations from official statistics published by the
OECD which have undergone complex weighting schemes (Krawchuk and Rust, 2002):
see, for instance, official numbers for Australia, Finland, France and Sweden, respec-
tively (in parentheses: unweighted means): 528 (526), 546 (549), 505 (503) and 516
(516). Some notable difference does exist for Germany, where OECD publications give
higher weights to results of weaker students: the unweighted mean amounts to 498,
whereas the OECD mean is only 484. Thus, already high differences between migrants
and non-migrants in Germany found in this article might be considered a conservative
estimate.

? Using data from the German Socioeconomic Panel (GSOEP), Gang and Zimmerman
(1999) as well as Frick and Wagner (2001) showed that immigrant children from disad-
vantaged families are not able to close the educational gap between themselves and their
native German counterparts. Evidence provided by Fertig and Schmidt (2002), Fertig
(2003) and Weber (2003), among others, based on PISA data and quantile regressions
reveals the high importance of several factors related to family issues. Womann (2003)
showed the importance of family characteristics using data of the Third International



Economic Index of Occupational Status’ (ISEI) of parents (average of both
parents). ISEI is mainly based on education, income and age of occupa-
tional groups in a path analytic model that minimises the direct effect of
education on income and maximises the indirect effect of education on in-
come through occupation (see Ganzeboom et al, 1992, for the construction
of ISEI). The one-dimensional measurement of socioeconomic status based
on ISEI (instead of multidimensional treatment of underlying socioeco-
nomic variables) has been made popular by the OECD PISA research
group (OECD 2001), which calculated many statistics and provided rich
and detailed background information on school performance by use of
ISEI. We try to make our results compatible to this literature, which is
mainly interdisciplinary and touches many fields such as educational eco-
nomics, social sciences and educational research. We thus contribute to this
literature by focussing on ISEI instead of including education, income and
age as separate variables. Some other advantage of this research strategy is
that parsimonious and one-dimensional characterization of socioeconomic
status facilitates comparisons between countries.

National averages of ISEI remain in a small range with a (rounded)
maximum found for Australia (46) and minimum index values for France
and Canada (44). All median values remain below averages indicating posi-
tively skewed distributions (right side of distribution extends much farther
out than the left).

As regards the social background of immigrant families, Table 2 reveals
the key difference between the traditional countries of immigration, Austra-
lia, Canada and New Zealand, but also the UK, on the one hand, and
France, Germany and Sweden on the other hand. Whereas median ISEI is
at least 43 for the first group of countries (with a maximum of 50 for New
Zealand), it is at most 36 for the latter group of European labour migrants
(with a minimum of 33 for Germany). Even more symptomatic of a differ-
ing immigration policy is that within traditional countries of immigration
the socioeconomic status of migrants even exceeds that of national aver-
ages, partly in a significant way (see Canada and New Zealand). At the
other extreme, nation-wide ISEI median values of parents exceed that of
parents from students with a migration background by 7 points in Germany
and Sweden.

Mathematics and Science Study (TIMSS). Baumert et al (2003) and Stanat (2003) high-
light the importance of ethnic origin and socioeconomic background using data from the
extended German PISA-E sample.



Table 1: Comparison of mean reading literacy scores
Aus- Can- New  USA Fin- France Ger- UK Swe-
tralia ada Zea- land many den
land

All students
Mean 526.6 5242 5273 496.0 5485 502.8 4977 5240 5159

Std 105.1 96.2 1069 1039 87.5 919 103.7 1013 91.8
Dev
Me- 533.8 5284 5357 4999 554.0 5094 504.8 5284 523.0
dian

Nobs. 5176 29687 3667 3846 4864 4673 5073 9340 4416

Students with migration background (both parents foreign-born)
Mean 520.8 527.1 5045 4649 476.6 4584 4309 4943 466.6

Std 108.4 977 116.0 1057 1122 90.2 101.3 109.8 98.3
Dev
Me- 530.2 530.6 5132 4644 488.5 4539 425.0 4958 465.8
dian

Nobs. 1054 3613 667 559 57 539 712 513 445

Share of students with migration background
204 122 18.2 14.5 1.2 11.5 14.0 5.5 10.1

Difference between national medians and median scores of immigrant stu-
dents
3.6 22 225 35.5 65.5 55.5 79.8 32.6 57.2
Notes: (Unweighted) Statistics based on PISA 2000 (OECD 2001). Nobs. = number of
observations.

Somewhat surprising is the role of the UK, which performs similar to
Australia, Canada and New Zealand. As mentioned above, dominant immi-
gration flows from Western countries most probably contribute to this spe-
cific feature. The US, though a classical member of the traditional countries
of immigration, is situated in a mid position. Despite effective border con-
trols, illegal or unauthorized immigrants enter the US mainly across the
Mexican border. In response to the growing undocumented population in
the US, repeated amnesties led to legalisation of unauthorized migrants.
According to an MPI documentation (MPI 2002), as of the year 2000, 28.4
million foreign-born (excluding most of the undocumented population)
lived in the US, representing about 10 percent of the entire population.
Some 51 percent of these foreign-born persons originate from Latin Amer-
ica (including Central America, South America and the Caribbean). These
figures show that despite selective US Visa and Green Card policies, a



large share of migrants in the US consists of labour migrants similar to mi-
grants in (continental) Europe.

Table 2: International Socio-Economic Index of Parents (ISEI)
Aus- Can- New USA Fin- France Ger- UK Swe-
tralia ada Zea- land many den
land

All students
Mean 46.1 43.6 449 45.5 44.6 43.7 44.6 45.1 45.4

Std 17.7 17.4 18.2 17.2 17.0 16.9 16.7 17.0 16.5
Dev
Me- 43 38 43 43 40 39 40 40 43
dian

Nobs. 4939 28751 3523 3242 4770 4389 4934 8843 4313

Students with migration background (both parents foreign-born)
Mean 463 475 498 427 428 385 369 473 420

Std 18.3 18.3 19.1 18.0 17.2 16.0 13.7 17.5 16.9
Dev
Me- 43 44 50 38 34 34 33 47 36
dian

Nobs. 1003 3499 625 437 54 468 674 462 410

Share of students with migration background (in percent)
20.3 12.2 17.7 13.5 1.1 10.7 13.7 52 9.5

Difference between national median and median ISEI of foreign-born parents

0 -6 -7 5 6 5 7 -7 7
Notes: (Unweighted) Statistics based on PISA 2000 (OECD 2001). ISEI refers to the
parental average. Nobs. = number of observations.

3. Econometric Estimation of Educational Gaps between Migrants and
non-Migrants

In all countries, students from families with privileged high socioeconomic
backgrounds performed better than students from low socioeconomic
backgrounds. However, the impact of class differences is varying across
countries. Table 3 shows the total or unconditional effect of ISEI on read-
ing performance of students. This so called socioeconomic gradient'® does

' The study of the relationships between children’s outcomes and the socioeconomic
status of their parents has a long tradition in the sociology and economics of education
(Sewell and Hauser 1975, Bielby 1982, White 1982, Adler et al. 1994). Recent exam-
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not account for other factors which are potentially responsible for the vari-
ance of the socioeconomic status within and between countries such as dif-
ferent shares of the immigrant population and their educational levels.
Moreover, other factors such as the German system of differentiation by
skill level which likewise would “explain” variation of school performance
are not controlled for, because it might be just country-specific school sys-
tems which reinforce or weaken lack of social mobility, and because we are
interested just in the overall effect of socioeconomic background in differ-
ent groups of countries, though we are aware of several socio-demographic
and institutional characteristics which contribute to this result (see, among
others, Fertig, 2003, W6Bmann, 2003).

Table 3 reveals that socioeconomic background has a smaller impact on
reading achievement in Finland (1.06) and Canada (1.35) than in other
countries (in statistical terms parameter estimates are highly significantly
different from zero for all countries). High importance of social-class origin
is found for the US (1.77), UK (1.86) and in particular Germany (2.20).
Here, increasing ISEI by ten points from, say, 33 to 43 would improve the
PISA reading score by 22 points, i.e. from roughly 475 to 497."" Our results
suggest that achievement scores are less equivalent among students with
different socioeconomic backgrounds in Germany than elsewhere.

However, it has to be taken into account that societies differ with re-
spect to both the average level and the degree of inequality of socioeco-
nomic status, a feature that changes with size and characteristics of the im-
migrant population. We thus compare country samples with and without
migration background. As can be seen from the second panel of Table 2,
also within the group of German students with both parents born abroad
ISEI has a strong impact (1.99), but we also see that other countries even
have larger effects from socioeconomic status within the group of migrants.

ples include applications to the International Adult Literacy Survey (IALS, performed
in 1994, see Willms 1998) and also to PISA. OECD (2001) display the scatterplot of the
socioeconomic gradient for the OECD area as a whole
(http://www.pisa.oecd.org/knowledge/chap8/f8 1.htm) and present country-specific
results (http://www.pisa.oecd.org/knowledge/annexb/t8 1.htm). Willms et al. (2003)
give a recent survey and bibliography on the topic.

"' In addition to ISEI, also ISEI-squared was tested as regressor of the PISA reading
score. While ISEI-squared was significant for Germany, it was insignificant for all other
countries. Calculating the slope parameter of the estimated equation 369.1+3.74 ISEI —
0.0154 ISEI"2 (R-squared = 0.132) at the German average of ISEI, 44.6, gives 2.36, i.c.
an even somewhat higher impact than reported in Table 3.
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Table 3: Estimation of the total impact of parental socioeconomic status on stu-
dents’ reading achievement
Aus- Can- New USA  Fin- France Ger- UK  Swe-

tralia ada  Zea- land many den
land
Explana- Dependent variable: PISA reading literacy score
tory var. Sample: all students

Constant ~ 452.9 468.1 464.6 4258 502.7 4337 402.7 4459 4484
(3.87) (147) (4.49) (4.76) (3.45) (3.54) (3.85) (10.7) (3.85)

ISEI 1,70 135 151 177 106 169 220 1.86 1.53
(0.08) (0.03) (0.09) (0.10) (0.07) (0.08) (0.08) (0.06) (0.08)

R-squared 0.087 0.061 0.070 0.091 0.043 0.103 0.131 0.103 0.079
Nobs. 4939 28751 3523 3242 4770 4389 4934 8843 4313

Sub-sample: students with both parents foreign-born
Constant  457.4 461.1 4163 386.2 4782 407.2 362.6 405.1 4359
(8.74) (4.32) (11.6) (12.3) (40.2) (10.3) (10.7) (12.8) (12.4)

ISEI 147 146 197 210 011 152 199 215 0091
(0.18) (0.08) (0.22) (0.27) (0.88) (0.25) (0.27) (0.25) (0.27)

R-squared 0.066 0.078 0.117 0.125 0.000 0.075 0.074 0.136 0.026
Nobs. 1003 3499 625 437 54 468 674 462 410

Sub-sample: students with both parents born in the country
Constant ~ 446.8 470.7 4729 4342 5022 4469 4312 448.7 4544
(4.95) (1.65) (5.40) (5.29) (3.50) (4.00) (4.12) (3.05) (4.29)

ISEI 1.82 128 146 171 1.09 155 185 1.83 150
(0.10) (0.04) (0.12) (0.11) (0.07) (0.08) (0.08) (0.06) (0.09)

R-squared 0.102 0.053 0.068 0.089 0.046 0.093 0.112 0.100 0.078
Nobs. 2870 22387 2210 2582 4565 3288 3854 7419 3425
Notes: Ordinary least squares (OLS) estimation based on PISA 2000 (OECD 2001).
Nobs. = number of observations. (Asymptotic) Standard errors in parentheses.

The UK (2.15) as well as the US (2.10) both have estimates well above
2. Relatively low impact slopes exist for Sweden (0.91), Canada (1.46) and
Australia (1.47) (Finland is disregarded because of its small share of mi-
grants). It has to be kept in mind, however, that the estimated regression
constant — representing the general skill level of migrants in respective
countries — is much higher in Sweden (435.9), Canada (461.1) and Austra-

12



lia (457.4) than in Germany (362.6), the UK (405.1) and the US (386.2).
Whereas this is expected for the traditional countries of immigration Can-
ada and Australia, the result for Sweden suggests that reading scores are
less dependent on different socioeconomic backgrounds here than else-
where.

The last panel of Table 3 considers the sub-sample of students with
both parents born in the country. It mainly consists of national citizens and
thus represents the most homogeneous sample of all three cases studied in
Table 3. As it is almost unaffected by immigration biases, it should give the
most reliable estimate with respect to social mobility. Results confirm pre-
vious impressions. Smallest impacts are found for Finland (1.09) and Can-
ada (1.28), high dependency on social status does exist in Australia (1.82),
UK (1.83) and Germany (1.85).

OECD researchers found the language spoken at home to be a similarly
or even more important variable than socioeconomic status: ”Not surpris-
ingly, students not speaking the majority language at home perform much
less well than those who do and are much more likely to score among the
lowest quarter of students in each country which can affect a country’s av-
erage reading score significantly” (OECD 2001)'*. Table 4 shows the large
gap between students with the national language as their major language
spoken at home and students from foreign language speaking back-
grounds.”” The language handicap is smaller in the UK (26.7 PISA points),
Australia (30.8) and France (31.9), and highest in New Zealand (63.2) and
Germany (57.4)."* There might be different explanations for this heteroge-
neity of results. In the UK, non-English speaking migrants mainly come
from European countries such as Italy, France and Germany (remember
that the majority come from Ireland, the US and India). As English is the
first foreign language taught in European schools, most foreign parents and
children living in the UK are bilingual. For them, changing between the

12 http://www.pisa.oecd.org/knowledge/chap6/h.htm

' The variable ‘national language spoken at home’ is a dichotomous dummy variable,
which takes the value 1 if the language of the national majority is spoken at home, and
is valued 0 if not. Note that in Canada both English and French (Quebec) are ‘national
languages’ such that ‘language spoken at home’ refers to the language of the respective
region.

' Finland, too, shows a large difference (57.7) which is omitted from the discussion
because of the minor importance of immigration for Finland.

13



language spoken at home and the language spoken at school is less a prob-
lem, though language problems accounting for PISA differences of around
thirty points are still quite substantial. Similar to the UK is the situation in
Australia, where selected migrants (from western countries) will more
likely master the problem of bilingualism (note, however, that differences
arising from the higher socioeconomic status of migrants are controlled for
by including ISEI). The majority of migrants entering France originate
from North Africa (Morocco, Algeria and Tunisia) where people are famil-
iar with French. Thus, parents not speaking French to their children very
likely come from Western European countries, mainly from Portugal, Spain
and Italy'” with all three nations being countries with languages of Latin
origin such as the French language. For these families living in France,
well functioning bilingualism of two related languages is not unlikely.

The situation in Germany differs strongly from that in Australia,
France and UK. Here the large majority of immigrants without German
citizenship living in Germany have neither a German-speaking nor Ger-
manic background, nor a high socioeconomic status, nor originates from
western countries. Almost two million of all 7.3 million non-Germans are
Turkish citizens, and another almost two million migrants originate from
Yugoslavia (respectively former Yugoslavia) and Eastern Europe.'® The
high gap between the reading performance of students from these groups
and students who speak German at home shows that successful integration
of migrants into the German society is highly dependent on whether or not
they have a good command of the German language.

Given its nature as a traditional country of immigration, the high differ-
ence of educational achievements between those who speak English at

!> More than 1.1 million migrants without French passport living in France are from
North Africa (Morocco: 504 thousand, Algeria: 478 thousand, Tunisia: 154 thousand).
Other main countries of origin are Portugal (554 thousand), Turkey (208 thousand),
Italy (202 thousand) and Spain (162 thousand). In France, the total of non-nationals
amounted to 3.26 million in 1999 which corresponded to 5.6 percent of the French
population (Source: SOPEMI 2002, OECD 2003).

' In 2002, 7.34 million citizens living in Germany (representing 8.9 percent of the resi-
dent population) did not have German citizenship. Looking at the stock of foreign popu-
lation by country, the biggest groups stems from Turkey (1.91 million) and Yugoslavia,
respectively former Yugoslavia (1.04 million). A further 891 thousand are of Eastern
European origin, of which Polish citizens (317 thousand) and persons from countries
constituting the former USSR (Russia, Ukraine, Belarus: 310 thousand) are the biggest
groups. As regards migrants from Western countries, Italy (610 thousand) and Greece
(359 thousand) are major sources. (Source: Statistisches Bundesamt, German Federal
Statistical Office, see also MPI 2003).
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home and those who do not found for New Zealand is somewhat surprising.
However, New Zealand is distinctive among the four ‘traditional countries
of immigration’ in the emphasis that is given to biculturalism and ethnic
diversity. Fourteen per cent of New Zealanders identify themselves as be-
ing Maori (the indigenous population) and this ethnic group has the most
prominent role in debates about the development of social and economic
policy (Bedford 2003). In particular, there is a widening educational ine-
quality which has left many Maori children left relatively worse off. (Blai-
clock et al. 2002). As the Maori have their own language (and are encour-
aged to cultivate it), the reason for the large language-dependent gap most
likely arises from the particular situation of Maori children.

Besides language problems (and effects controlled by ISEI), there are
other problems due to lack of integration into society which are likewise
responsible for the inferior performance of migrants in international PISA
test scores. For instance, social capital of migrant families which falls be-
hind that of natives, peer effects of migrants living in disadvantaged urban
areas, as well as schooling systems not suitable for the needs of children
from foreign cultural backgrounds, all have effects on the school perform-
ance of immigrant students. Estimations reported in Table 4 try to capture
these residual differences between migrants and non-migrants which even-
tually stem from the fact that students are born abroad, or that father or
mother are not born in the country of school attendance. Table 4 distin-
guishes between these effects by using three dichotomous dummy variables
(which take the value 1 if logical expressions are correct and 0 if not). Total
effects are summarized at the bottom of the table.

Students from all counties benefit from the fact that they were born and
have grown up in the country. Estimated effects are positive and range be-
tween 8.70 (UK) and 23.9 (Australia) (though they are only weakly signifi-
cant for New Zealand, Finland, the UK and Sweden). Thus, in addition to
differences in PISA scores originating from the language spoken at home
and the individual socioeconomic status, factors associated with the stu-
dents’ place of birth also play a role. Though interpretation can only be ten-
tative at this stage, one might think of well-settled networks and more effi-
cient integration (attendance of Kindergarten and primary schools, net-
works of parents) which have started in the very early stage of life and
which contributed to better school performances of immigrant children in
later years.
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Table 4: Estimation of the impact of parental socioeconomic status, country of
birth, and language spoken at home on reading literacy
Aus- Can- New USA Fin- France Ger- UK  Swe-
tralia ada  Zea- land many den
land
Dependent variable: PISA reading literacy score

Sample: all students
Constant ~ 423.9%*% 4373%% 411.7%% 377.2%*% 4259%% 37]1.0%* 3453%* 404.5%* 3984%*
(5.79)  (298) (7.64 (7.71) (12.0) (9.36) (635) (8.17) (6.71)

Student 23.9%*  20.1** 109 17.2% 148  233*%*  16.5* 8.70 11.9

born inthe (5:32) (299 (625) (7.99) (10.5) (8150 (7.64) (5.44) (6.62)
country

Mother -15.0%*%  -12.0%*  -6.92  -1.58 4.36 7.72 -5.51 -1.90 3.72

born in the (386) (2.24) (5.03) (8.08) (12.6) (443) (722) (4290 (5.18)
country

Father born -7.43* -14.6** -1.53 -3.02 135 13.1*%*  183**  10.5% 2.54

in the (3.67) (2.11) (487) (7.52) (11.0) (4.12) (6.32) (442) (5.16)
country

National 30.8%%  40.8%%  632%F  46.5%F  ST7Hk 3] 9Rx  §74%k QG THEk 39 [**
language (473)  (3.08) (746) (7.57) (155) (820) (7.67) (7.68) (8.33)
spoken at

home

ISEI 1.68%%  1.33%%  148%* ] 68%* ] 00%* [ 57%% [ 86%* [.86%* [.49%*
0.08)  (0.03) (0.09) (0.10) (0.07) (0.08) (0.08) (0.06)  (0.08)

R-squared  0.102 0074 0096 0.116 0055 0117 0.168 0.104  0.099
Nobs. 4798 26657 3262 3181 4505 4130 4443 8472 4156

Total effect of places of birth: herself, father and mother not born in the
country
1.4 -6.5 2.4 126 205 440 293 173 182

Foreign places of birth + foreign language spoken at home
322 343 656 591 782 759 867 440 573
Notes: Ordinary least squares (OLS) estimation based on PISA 2000 (OECD 2001).
Nobs. = number of observations. (Asymptotic) Standard errors in parentheses. *), **)
denotes significance at the 5 percent, and 1 percent level, respectively.

Whereas there is no evident statistical discrimination between countries
of immigration and European countries with respect to the country of birth
of students, the situation changes when the place of birth of parents comes
into play. While within all traditional countries of immigration students of
parents born abroad achieve better reading literacy scores than students
whose parents are born in the country, children of parents born in the coun-
try perform better than children from foreign-born parents in Europe. How-
ever, the general impression is that most results turn out to be insignificant
which is not surprising given the presence of the highly important impact
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of parents’ ISEI in all regressions. Thus, it is interesting to focus on signifi-
cant results. We find that in Australia and Canada both parents are associ-
ated with negative effects on PISA scores when both are born in the coun-
try, conversely there are positive effects if they are born abroad. Thinking
of indirect effects arising from multipliers of social interaction (see, for in-
stance, Glaeser et al. 2002), this result might be due to some positive exter-
nalities from networks within the group of highly educated and highly
skilled immigrants typical for these countries. This contrasts with Ger-
many, France and UK where students perform better when their parents (in
particular their father) is native. As impacts from mothers are insignificant,
in Europe positive externalities from integration seem to depend on the per-
son whose socioeconomic status is highest within the family which coin-
cides with the father for all three countries under consideration (see Bau-
mert and Schuemer 2001, p. 348, for ISEI dependent on gender).

Summing up, we observe that the marginal effect of place of birth sig-
nificantly matters for France (44 points) and Germany (29.3), and to a
lesser extent for the UK (17.3) and Sweden (18.2), whereas the effects are
much smaller or even negative for Australia (1.4), Canada (-6.5) and New
Zealand (2.4), i.e. countries which select immigration according to well-
defined criteria. Adding the more important impact from the language spo-
ken at home, the gap between non-migrants and migrants (here defined as
students born abroad, with both parents born abroad, and foreign language
spoken at home) is widening dramatically. In Germany, the effect amounts
to 86.7 points which is even more than the difference between the OECD
average (500) and the Mexican score (422). Also French (75.9) and Finnish
(78.2) migration gaps are quite high, followed by the difference in New
Zealand (65.6) which is mainly caused by language problems. Least impor-
tant differences show up for Australia (32.2) and Canada (34.3). Moreover,
as positive net effects in Australia and Canada arise due to externalities as-
sociated with the foreign birthplace of children, the effect will almost van-
ish when foreign parents have children born in these countries (Australia:
32.2-20.1=12.1, Canada: 14.2), whereas the migrant malus remains highly
relevant for Germany (70.2) and France (52.6).

Given the consideration of migration status and language spoken at
home, is there any change of country-specific socioeconomic gradients?
Comparing Table 3 and Table 4 reveals that curves have become somewhat
flatter when controlling for migration issues, but only the change in Ger-
many 1is statistically significant. Notwithstanding, Germany still has the
steepest socioeconomic gradient, being now on a par with the United King-
dom (1.86). Flatter curves do exist for Sweden (1.49) and for Canada (1.33)
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as well as for New Zealand (1.48), with the latter two countries starting
from a higher level (see estimated constants, which are 437.3 for Canada,
411.7 for New Zealand and 398.4 for Sweden). Again, the flattest gradient
is confirmed for Finland (1.09).

4. Calculation of Scenarios Dependent on the Presence or Absence of
Migration Backgrounds

Previous results have shown that PISA scores can differ dramatically be-
tween migrants and non-migrants within countries. However, estimated
gaps such as, for instance, the one for Germany are still underestimated be-
cause the relevant socioeconomic status of migrants is lower than the aver-
age of all observations which underlie respective OLS regressions and dif-
ferences deduced from them, whereas migration effects for Canada and
New Zealand are overestimated because here ISEI of migrants exceeds that
of natives (see Table 2). We therefore run three different scenarios:

L Non-migrants (natives): Student is born in the country,
both parents are born in the country, the national lan-
guage is spoken at home

II.  Non-integrated migrants (minor knowledge of national
language): Student is born in a foreign country, both
parents are born in a foreign country, a foreign language
1s spoken at home

III.  Integrated migrants (knowledge of national language):
Student is born in a foreign country, both parents are
born in a foreign country, the national language is spo-
ken at home

All scenarios are based on regressions performed above, i.e. on
PISA =c + a(Foreign_born=0) + B(Father foreign born=0)
+y(Mother foreign born=0) + 6 (Language at home=national)
+ A(ISEI) + residual

Imputation of PISA scores according to scenarios I, II and III requires
mean [SEI of corresponding sub-samples:

PISAI =¢+a+p+75+8+ A(ISELI,
PISA I = ¢+ A(ISEL I,
PISA IIl = ¢+ & + A(ISEI IID),

>

>

where
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ISEL i, i= L II, III = mean of sub-samples I, II, IIL."”

Before results from different scenarios are presented in Table 6, Table 5
informs about the socioeconomic status within sub-samples defined by
PISA 1, PISA II and PISA III. In Australia, Canada and New Zealand and
also in UK ISEI of students from foreign-born parents is higher than ISEI
from students born in the country, even when the language spoken at home
is not identical to the national language, whereas ISEI is smaller for all
other countries (note that previous comparisons in Table 2 did not impose
any restriction with respect to command of languages). In particular Ger-
many, France, Sweden and the US show high differences between PISA 1
and PISA_II. Having foreign-born parents but speaking the national lan-
guage at home instead of the foreign language is correlated with a higher
ISEI inlgparticular in New Zealand, USA and France, whereas it is smaller
in UK.

Variation in socioeconomic status and dissimilarities in the usage of na-
tional languages translate into imputed (fitted) values presented in Table 6.
When comparing PISA scores of the PISA I group of ‘natives’ (which not
necessarily implies national citizenship in respective countries) with results
of total samples (confer Table 1), we observe a narrowed margin, though
we still observe Finland and the traditional countries of immigration (ex-
cept USA) in leading positions. However, Germany, France and USA, but
also New Zealand, would all have improved by more than 10 points when
only groups of natives speaking the national language at home (which is
not necessarily the case for Maori, i.e. indigenous natives from New Zea-
land) would have taken part in PISA 2000. Looking at the gap of the most
disadvantaged group II (foreign parents, foreign language) with respect to
the ‘native’ group I (born in the country, national language), we observe
that the difference amounts to 105.7 in Germany. This is the highest ‘mi-
gration gap’ among all countries under comparison. Somewhat lower but
still remarkable are differences within other host countries of labour migra-
tion: France (83.8), Sweden (63.6) and USA (69.7). Here the US, though
belonging to the traditional countries of immigration, needs to be included
because it is concerned with typical problems of labour migration, in par-

17 As OLS refers to deviations from mean values, we only calculate fitted values based
on means.

18 Note, however, that statistics of PISA_II are only based on 60 observations for UK
(see Table 6).
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ticular with (illegal) migration streams entering across the Mexican border.
In contrast to these results, differences in Australia (27.5) and Canada
(25.5) are much smaller.

Table 5: Comparison of ISEI for different migration/ non-migration scenarios
Aus- Can- New USA Fin- France Ger- UK  Swe-

tralia ada  Zea- land many den
land
Mean
All stu-
dents 46.1 43,6 449 455 446 437 446 451 454
PISA 1 4577 424 43.0 46.1 444 442 460 447 457

PISA 1I 485 49.0 517 398 409 392 357 541 415
PISA III 486 50.8 573 48.0 451 435 382 462 439

Median
All stu-
dents 43 38 43 43 40 39 40 40 43
PISA 1 43 35 40 43 40 40 43 40 43
PISA 11 46 50 51 33 33 34 33 53.5 34

PISA 1II 44 52 56 44.5 38 39 33 39 40.5
Notes: (Unweighted) Statistics based on PISA 2000 (OECD 2001). ISEI refers to the
parental average.

Use of the national language at home instead of a foreign language
would improve the reading literacy score of students whose parents are
born abroad. Most significant upward shifts (PISA_III vs. PISA _1I) can be
observed for New Zealand (71.5), Germany (61.9) and the US (60.3). Chil-
dren from migrants in New Zealand strongly benefit from speaking the ma-
jority language at home, and also in Australia and Canada imputed
PISA _TII scores are even above those of the group of natives represented
by PISA I. Obviously, within these countries PISA III mainly consists of
children of highly educated and high-skilled business migrants, whereas in
countries like Germany and France, though assimilation of labour migrants
(in terms of practising the national language) would lead to a highly sig-
nificant improvement of reading achievements, school performance of im-
migrants would still clearly lag behind that of native inhabitants.
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Table 6: Comparison of different migration/ non-migration scenarios: imputation
of PISA scores
Aus- Can- New USA  Fin- France Ger- UK  Swe-

tralia ada  Zea- land many den
land
PISA 1 5329 528.0 5409 513.8 5527 5164 5174 5314 5239

Nobs.

PISA 1 2827 21306 2113 2748 4381 3319 3803 7467 3357
PISA I  505.4 502.5 488.1 444.1 470.7 4326 411.7 504.8 460.3
Nobs.

PISA 11 325 1007 230 193 37 49 205 60 177
PISA III 536.4 5456 559.6 504.4 5329 4713 473.6 5169 503.1
Nobs.

PISA 1II 197 519 184 67 9 30 106 110 33

Notes: Imputations are based on Table 4 and on sub-sample means of ISEI presented in
Table 5. Nobs. = number of observations. See the text for details.

5. Results for Mathematical and Scientific Literacy

Calculations and estimation procedures have been replicated for OECD
data sets on mathematical and scientific literacy. Results are presented in
the Appendix. They strongly confirm our findings based on reading liter-
acy. As regards effects from the simple fact that parents and students are
born abroad (given that we control for language and socioeconomic back-
ground), which we interpret as consequences of lacking integration, we
again observe that these effects are highest in France, Germany and (to a
smaller degree) in Sweden (see ‘total effects of place of birth’ in Tables 4,
M3 and S3), and that in particular for Germany and France school prob-
lems in either discipline are dramatically reinforced by language problems
(see bottom lines of same tables). The high socioeconomic gradient is con-
firmed for Germany (though it is somewhat smaller for scientific literacy,
see Table S3), but it turns out that besides the UK the US society also
seems to be characterized by a relatively high degree of social immobility.
This result holds particularly for students with migration background where
the parameter estimate on ISEI (i.e. the socioeconomic gradient) for both
the UK and US is above two in Tables M2 and S2 (see Appendix). The US
result challenges the popular view of high social mobility (“from dish-
washer to millionaire™) in the US.

Summing up, results based on mathematical and scientific literacy con-
firm the grouping of countries discussed before. Large differences in edu-
cational achievements can be explained by the presence or absence of mi-
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gration backgrounds, combined with socioeconomic background and po-
tential language problems of immigrants. Using these criteria we have a
first cluster consisting of France, Germany and Sweden (though results for
Sweden are somewhat less significant), while Australia, Canada and New
Zealand differ from the first cluster with respect to national PISA scores
but also with respect to population characteristics of migrants. The US and
UK cannot be identified as unambiguously belonging to one or the other
group, though all in all the US might be more affected by problems of la-
bour migration (like most European countries), whereas the UK is some-
what closer to the situation of traditional countries of immigration due to
the large share of West-European labour migrants.

6. Summary and Conclusions

Results of the Programme for International Student Assessment (PISA) re-
vealed that the school performance of 15-year-olds seems to be dependent
on whether or not participants live in traditional countries of immigration
(namely Australia, Canada or New Zealand). Only teenagers from Finland
had a significantly better score than students from this group of nations.
Some other European countries such as France and Germany but also the
US performed significantly worse than these top ranking countries. In re-
sponse to these results, there is an ongoing discussion about the reasons of
differing average proficiency levels across countries.

The purpose of this article is to evaluate the importance of social class,
migration background and command of national languages for the PISA
school performance of teenagers living in European countries (France,
Finland, Germany, United Kingdom, and Sweden) and traditional countries
of immigration. Whereas mainly France, Germany and Sweden are consid-
ered as typical countries concerned with labour migration, Australia, Can-
ada and New Zealand mainly select business migrants according to current
national needs for high-skilled workers. The situation in the US is different
because of its high share of labour migrants entering across the Mexican
border.

In keeping with our aims, we present several country-by-country com-
parisons. Some initial descriptive analysis shows that the key difference
between the traditional countries of immigration, Australia, Canada and
New Zealand, but also the UK, on the one hand, and France, Germany and
Sweden on the other hand is the social background of immigrant families.
While within traditional countries of immigration and the UK the socio-
economic status of migrants (measured by ISEI) even exceeds that of na-
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tional averages, ISEI values of natives exceed that of inhabitants with a mi-
gration background in France, Germany, Sweden and the US.

Our econometric results show that the impact curves of the socioeco-
nomic status of parents on the school performance of their children differ
strongly across nations, with the steepest rises found for Germany, the UK
and US, whereas the socioeconomic gradient appears to be smaller in
Scandinavian countries and in Canada. These results are important for
comparing chances of social mobility of immigrants across countries.
Within countries of labour migration as in Germany, for instance, where
the large majority of citizens without German citizenships have a poor so-
cioeconomic background, the consequence of the high socioeconomic gra-
dient is that immigrants are trapped by lack of social mobility and more
probably keep within lowest social classes.

Educational inequalities between such social classes can be enormous,
as can be seen from the difference in PISA reading scores of students with
and without migration background. Calculation of different scenarios
shows that the gap of the most disadvantaged migration group (foreign par-
ents, foreign language spoken at home) with respect to the group of natives
(students born in the country, national language spoken at home) amounts
to 105.7 PISA score points for Germany, 83.8 for France, 69.7 for the US
and 63.6 for Sweden. In contrast to these results, differences in Australia
(27.5) and Canada (25.5) are much smaller.

However, our empirical results also show that a key for catching up is
the language spoken at home. Reading proficiency scores of migrant stu-
dents improved significantly when the language spoken at home is the na-
tional language as opposed to some foreign language. Our results suggest
that a substantial share of the ‘migration gap’ can be reduced within coun-
tries of labour migration (in Germany, the upward shift would amount to
61.9 points of the aforementioned gap of 105.7), whereas practising na-
tional languages at home would even lead to the outperformance of native
students in traditional countries of immigration.

The high gap between the school performance of immigrant students
who speak national languages at home and those who do not shows that
successful integration of labour migrants into European societies is highly
dependent on whether or not they have a good command of national lan-
guages. Educational policies in countries like Germany should focus on
integration of immigrant children in schools and preschools, with particular
emphasis on language skills at the early stage of childhood. Improved
school performance, higher labour productivity and lower social costs in
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later stages of life would make such investments in human and social capi-
tal highly profitable.
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Appendix

Mathematics

Table M1: Comparison of mean MATHEMATICAL literacy scores
Aus- Can- New USA  Fin- France Ger- UK  Swe-

tralia ada Zea- land many den
land

All students
Mean 530.85 52493 537.53 482.56 537.99 517.12 500.09 529.52 510.06
Std 9339 84.52 9856 97.52 7929 8933 99.70 9222 9294
Dev
Me- 535.74 526.58 543.02 485.39 539.81 522.03 505.28 534.24 513.6
dian
Nobs. 2859 16489 2048 2135 2703 2597 2830 5195 2464

Students with migration background (both parents foreign-born)
Mean  531.40 527.90 525.19 456.33 493.97 477.51 43495 498.12 457.46
Std 93.73 8592 106.95 9738 119.19 89.68 99.04 99.28 96.71
Dev
Me- 536.75 529.46 535.79 454.00 508.52 483.26 431.95 509.82 459.22
dian
Nobs. 607 2015 380 298 29 278 402 281 250

Share of students with migration background (in percent)
21.23 1222 1855 13.96 1.07 10.70 14.20 541 10.15
Difference between national medians and median scores of immigrant stu-
dents
-1.01  -2.88 723 3139 31.29 38.77 7333 2442 5438
Notes: (Unweighted) Statistics based on PISA 2000 (OECD 2001). Nobs. = number of
observations.
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Table M2: Estimation of the total impact of parental socioeconomic status on stu-
dents’ MATHEMATICAL achievement
Aus- Can- New USA  Fin- France Ger- UK Swe-

tralia  ada Zea- land many den
land
Explana Dependent variable: PISA mathematical literacy score
tory var. Sample: all students
Con- 458.1%*%  478.5** 482.7**% 410.5%* 497.4%* 462.3%* A411.7** 459.1%*% 436.3**
stant (456) (1.74)  (548) (6.01) (416) (471) (492) (341) (5.23)
ISEI Le66**  1.11%*  1.33**  1.81** (0.93** 1.36** 2.05%* 1.68** 1.67**
(0.09)  (0.03) (0.11) (0.12)  (0.08) (0.10)  (0.10)  (0.07)  (0.10)
R- 0.105 0.053 0.066 0.107 0.042 0.070 0.126 0.103 0.089
squared
Nobs. 2740 15972 1960 1788 2644 2435 2738 4902 2406

Sub-sample: students with both parents foreign-born
Con- 472.4%%  476.0%* 446.2%* 378.1*%* 515.9%*% 437.9%* 374.6*%* 413.8*%* 405.9**
(9.70)  (524) (14.71) (15.51) (50.31) (14.75) (14.15) (15.60) (16.34)

stant

ISEI 1.38%*  1.13**  [.71%%  2.03%* -0.20 1.27* 1.77%%  2.05%*  1.33%*
(020) (0.10) (0.26) (0.32)  (1.09) (0.35) (0.36) (0.31)  (0.35)

R- 0.07 0.059 0.102 0.145 0.001 0.050 0.060 0.148 0.059

squared

Nobs. 577 1951 355 228 28 239 381 251 232

Sub-sample: students with both parents born in the country
Con- 450.1**%  478.0%* 487.8%* 418.0%* 497.0%* 477.5%* 441.1%¥*% 461.9%* 442.6**
6.04) (195  (6.77) (6.68) (425 (531) (528) (3.69) (5.76)

stant

ISEI 1.79%%  1.00%*  1.35%%  1.75%*%  0.95%x ] ]9%*  ]70%* 1.67%* 1.66%*
(0.12)  (0.04) (0.14) (0.13) (0.08) (0.11) (0.10) (0.07) (0.11)

R- 0.118 0.050 0.066 0.103 0.043 0.057 0.108 0.102 0.092

squared

Nobs. 1574 12434 1205 1441 2524 1842 2122 4107 1924

Notes: Ordinary least squares (OLS) estimation based on PISA 2000 (OECD 2001).
Nobs. = number of observations. (Asymptotic) Standard errors in parentheses. *), **)
denotes significance at the 5 percent, and 1 percent level, respectively.
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Table M3: Estimation of the impact of parental socioeconomic status, country of
birth, and language spoken at home on MATHEMATICAL literacy
Aus- Canada New USA  Fin- France Ger- UK  Swe-
tralia Zea- land many den
land
Dependent variable: PISA mathematical literacy score

Sample: all students
Constant ~ 445.3%* 467.5%* 455.7*% 364.8%* 4522%% 3990%* 356.0%* 423.6%* 385.2%*
6.78)  (3.55)  (9.63) (10.1) (14.5) (12.64) (8.65) (9.83)  (9.04)

Student ~ 18.63**  822%* 542  19.11  -132 39.26** 230 -7.50  6.53

born in (6.21) (3.61) (7.69) (10.35) (12.99) (11.27) (9.94) (6.53) (9.09)
the coun-

try

Mother -7.7 -6.45* 4.01 -15.98 -0.08 12.88* 0.72 -1.82 17.04*
born in 4.51) (2.71) (6.29) (10.63) (14.70) (6.04) (9.37) (5.18) (7.19)
the coun-

try

Father - -3.46 -3.04 13.62 -12.17  12.53*  25.18** 19.84%** 7.28
born in 13.06** (2.53) (6.07) (9.55) (13.52) (5.51) (8.53) (5.36) (6.96)
the coun- (4.36)

try

National  16.4** 15.05%% 28.78**% 38.93*% 5897*F 1270 61.06** 27.35%*% 29.11%*

language (5% (67 (9.14)  (933) (1776) (1L14) (1026) (9.18) (10.98)
spoken at

home

ISEI 1.63%%  1.10%*  1.35%%  ].72%F  0.96%F  ]23%*  [.72%x ] 69%*  ].63%*

(0.09)  (0.03) (0.11) (0.12) (0.89) (0.10) (0.10) (0.07)  (0.10)

R-squared 0.113 0056 0073 0.128 0048 0083 0163 0107 0.113
Nobs. 2657 14819 1807 1752 2494 2292 2473 4692 2329

Total effect of places of birth: herself, father and mother not born in the
country
212 -1.69 639 16.75 -13.58 64.69 23.62 10.50 30.86

Foreign places of birth + foreign language spoken at home
1428 1336 35.17 55.69 4538 77.39 84.68 37.86 59.98
Notes: Ordinary least squares (OLS) estimation based on PISA 2000 (OECD 2001).
Nobs. = number of observations. (Asymptotic) Standard errors in parentheses. *), **)
denotes significance at the 5 percent, and 1 percent level, respectively.
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Table M4: Comparison of different migration/ non-migration scenarios: imputa-
tion of MATHEMATICAL literacy scores

Aus- Can- New USA Fin- Franc Ger- UK  Swe-
tralia ada  Zea- land e many den
land
PISA 1 534.52 527.65 548.97 499.87 54040 530.69 519.81 536.50 519.33
Nobs.
PISA 1 1534 11822 1153 1526 2426 1861 2101 4133 1890
PISA 1I 52544 522.39 529.20 433.17 492.17 44691 41645 519.22 455.32
Nobs. PI-
SA I 188 581 137 95 22 28 102 33 102
PISA_III 539.58 537.45 563.11 486.77 55476 462.45 478.80 524.66 493.01
Nobs. PI-
SA 1T 108 285 99 38 3 20 57 64 22

Notes: Imputations are based on Table M3 and on sub-sample means of ISEI calculated
from the OECDdata base on mathematical literacy. Nobs. = number of observations.

See the text for details.
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Sciences

Table S1: Comparison of mean SCIENTIFIC literacy scores
Aus- Can- New USA  Fin- France Ger- UK  Swe-
tralia ada Zea- land many den
land

All students
Mean 524.97 520.79 526.45 490.53 538.48 500.46 495.54 528.65 511.47

Std 98.30 88.84 100.10 99.56 86.35 103.56 101.68 100.25 93.54
Dev
Me- 529.82 523.31 533.23 489.93 540.51 503.49 501.1 530.87 517.21
dian

Nobs. 2860 16488 2029 2129 2710 2592 2855 5179 2444

Students with migration background (both parents foreign-born)
Mean 518.56 516.51 506.42 45833 468.08 43838 422.52 501.53 454.50
Std 104.27 9220 10832 98.64 98.01 98.07 100.29 105.51 95.01

Dev
Me- 524.55 520.67 510.87 448.92 45595 42949 418.21 504.14 450.62
dian
Nobs. 555 1960 370 312 32 291 392 286 241

Share of students with migration background (in percent)
1941 11.89 18.24 14.65 1.18 11.23 13.73 5.52 9.86

Difference between national medians and median scores of immigrant stu-
dents
5.27 2.64 2236 41.01 8456 7400 8290 26.74 66.59
Notes: (Unweighted) Statistics based on PISA 2000 (OECD 2001). Nobs. = number of
observations.
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Table S2: Estimation of the total impact of parental socioeconomic status on stu-
dents’ SCIENTIFIC achievement
Aus- Can- New USA  Fin- France Ger- UK  Swe-

tralia  ada Zea- land many den
land
Explana Dependent variable: PISA scientific literacy score
tory var. Sample: all students
Con- 465.2*%  469.7%* 458.3** 420.6%* 496.8*%* 420.4** 406.4%* 448.7*%* 449 1**
stant (4.93) (1.81) (5.59) (6.04) (4.61) (5.40) (5.12) (3.72) (5.32)
ISEI 1.40%*  1.23**  1.62%*  1.77%* 0.95%* 1.93*% 2.06** 1.89%*% ].42%%*
(0.10)  (0.03) (0.11) (0.12)  (0.09) (0.11) (0.10) (0.07)  (0.11)
R- 0.066 0.059 0.091 0.101 0.035 0.105 0.118 0.107 0.064
squared
Nobs. 2736 15977 1954 1800 2662 2428 2773 4925 2391

Sub-sample: students with both parents foreign-born
Con- 461.8** 453.2%* 417.7%* 348.7%* 431.5%* 396.1** 343.0%* 404.6%* 447.6**
(11.78)  (5.46) (1436) (14.57) (53.71) (15.65) (14.42) (16.84) (16.35)

stant

ISEI 1.34%%  1.40%*  1.96%* 2.72%* 085  1.19% 227% 220%* 03]
(023)  (0.10)  (026) (0.31) (1.15) (0.37) (0.36) (0.32)  (0.37)

R- 0.056 0.083 0.131 0.223 0.019 0.039 0.093 0.150 0.003

squared

Nobs. 531 1891 350 252 30 255 373 260 223

Sub-sample: students with both parents born in the country
Con- 460.2%*%  473.0** 468.0%* 438.0%* 497.2%*% 434.6%* 440.9** 450.2%* 456.7**
(620) (2.04) (6.70) (6.80) (4.67) (6.02) (552) (4.05) (5.92)

stant

ISEI 1.54%*  1.18**  1.55%*%  1.55%* (097**  [.82%*  1.62**  1.89%*  1.38%%*
(0.12)  (0.04) (0.14) (0.13)  (0.09) (0.12) (0.11) (0.08)  (0.12)

R- 0.084 0.053 0.084 0.081 0.037 0.102 0.088 0.107 0.063

squared

Nobs. 1596 12492 1240 1425 2554 1827 2153 4133 1901

Notes: Ordinary least squares (OLS) estimation based on PISA 2000 (OECD 2001).
Nobs. = number of observations. (Asymptotic) Standard errors in parentheses. *), **)
denotes significance at the 5 percent, and 1 percent level, respectively.
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Table S3: Estimation of the impact of parental socioeconomic status, country of
birth, and language spoken at home on SCIENTIFIC literacy
Aus- Can- New USA Fin- France Ger- UK  Swe-
tralia ada  Zea- land many den
land
Dependent variable: PISA scientific literacy score

Sample: all students
Constant 437.3%% 439.8** 406.5%* 380.4%* 420.2%* 339.1** 343.0*%* 398.2%* 388.0**
(7.54)  (3.77)  (9.50)  (9.63) (15.65) (13.51) (8.43) (10.90) (9.29)

Student 12.41 5.97 5.47 -0.13 9.88  33.49** 20.88* 16.09* 20.23**
born inthe (697 (375 (7.85) (9.99) (13.85) (12.12) (1042) (7.32) (8.88)
country

Mother -930  -529  -1071  13.54  -125 18.78**  3.88 4.98 2.62
born in the (495 (2.81) (6.45) (10.30) (17.21) (6.69) (10.25) (5.71) (7.29)
country

Father born -7.60 -6.89**  9.06 5.50 12.87  25.01**  16.00 1.84 5.83
in the (4.68) (2.66) (6.15) (9.56) (14.83) (6.27) (8.44) (5.83) (7.22)
country

National — 37.39%% 39.72%% G1.16%* 3247*%% 56.12% 1859 56.87*% 30.12%* 4].85%*

lan-guage (615 (9D (925) (10.02) (2221) (1233) (1039) (10.08) (11.55)
spoken at

home

ISEI 1.37*%*  1.22*%%  1.61** 1.69%* 1.00** 1.84** 1.65%* 1.89** 136**

(0.10)  (0.04) (0.11) (0.12) (0.09) (0.11) (0.10) (0.08) (0.11)

R-squared 0084 0069 0.24 0.31 0048 0140 0.163 0110  0.094
Nobs. 2648 14778 1808 1768 2522 2301 2483 4728 2297

Total effect of places of birth: herself, father and mother not born in the
country
449 -621 3.83 1891 21.50 77.29 40.77 22.92 28.69

Foreign places of birth + foreign language spoken at home
3290 33.51 6499 5138 77.63 9589 97.64 53.05 70.55
Notes: Ordinary least squares (OLS) estimation based on PISA 2000 (OECD 2001).
Nobs. = number of observations. (Asymptotic) Standard errors in parentheses. *), **)
denotes significance at the 5 percent, and 1 percent level, respectively.

33



Table S4: Comparison of different migration/ non-migration scenarios: imputation
of SCIENTIFIC literacy scores
Aus- Can- New USA Fin- Franc Ger- UK  Swe-

tralia ada  Zea- land e many den
land

PISA 1 532.44 525.06 540.10 509.89 542.37 517.00 517.37 535.43 520.60
Nobs.
PISA 1 1581 11884 1176 1526 2450 1849 2135 4160 1856
PISA 1II 500.75 499.32 488.81 449.83 463.67 413.90 402.85 501.48 439.24
Nobs. PI-
SA 11 163 530 122 116 21 33 120 35 92

PISA_III 544.09 542.33 555.65 494.88 518.02 435.63 466.99 521.38 485.88
Nobs. PI-

SA 1T 102 278 108 28 6 14 56 65 16
Notes: Imputations are based on Table S3 and on sub-sample means of ISEI calculated
from the OECDdata base on scientific literacy. Nobs. = number of observations. See the
text for details.
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