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Abstract This paper provides the first evidence on the dynamics of immigrant stu-
dents’ achievement following their migration to Spain. Using the data from 2003,
2006 and 2009 wave of the Programme for International Student Assessment (PISA),
we show that immigrant students tend to perform significantly worse than native
students, but that their performance improves with time spent in Spain. Among immi-
grants, Latin Americans enjoy an initial linguistic advantage, which, however, does
not help them to catch up faster. The rate of improvement is such that students who
stay almost all their lives in Spain still perform worse than natives in all domains
analyzed by PISA. To better understand this achievement gap, we decompose it into
parts attributable to school quality and to family characteristics. We observe that most
of the gap is explained by individual and family characteristics and that less than 15 %
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of it can be attributed to differential school attendance. Overall, the evidence suggests
that policies that do not target the learning environment in disadvantaged families are
likely to have a limited impact on the native-immigrant achievement gap.

Keywords School achievement · PISA data · Immigration · Spain

JEL Classification I21 · J15

1 Introduction

Over the last decade Spain has experienced an unprecedented increase in immigrant
population, receiving almost half of the EU’s total immigration flows. The percentage
of immigrant students in the Spanish educational system has also constantly risen since
the beginning of 2000s and is now over 15 % in some autonomous communities (Figs.
1, 2), with especially high proportions of immigrant students in primary and lower
secondary education (Table 1). An important aspect of these changes is that students
of immigrant origin in Spain have a relatively lower achievement than native students.
According to the Programme for International Student Assessment (PISA), the average
gap between immigrant and native students is about 0.7 of the standard deviation of
scores in Spain and is rising over time.1 This paper provides the first evidence of the
dynamics of immigrant students’ achievements following their migration to Spain.
To better understand the source of the immigrant-native achievement gap, we also
decompose it into parts attributable to differential school attendance and to family
characteristics.

The rising proportion of immigrant students in Spain has led to a growing amount
of literature studying the impact of immigration on the education system. Anghel
and Cabrales (2010) analyze the performance of 6th grade students in Madrid and
document the substantial achievement gap between immigrant and native students,
mostly driven by the low performance of students from Latin America. Using the same
data, Silaghi (2011) shows that there is a negative correlation between the proportion
of immigrant students in school and the performance of native peers. Ciccone and
Garcia-Fontes (2009) assess the sources of the underperformance of Spain in 2006
PISA data. They show that the low performance of Spanish students in PISA, relative
to students in better performing countries, can only partially be attributed to the lower
educational level and the immigrant background of their parents.

The existing literature, however, does not analyze whether the achievement gap
between immigrants and natives shrinks over time that immigrants live in Spain. The
authors also do not explicitly quantify the school contribution to the immigrant-native
achievement gap. Both pieces of information are nevertheless important for efficient
policy design. On the one hand, if the gap closes quickly during the time that immi-
grants spend in the destination country, one might hope that children from immigrant
families would not need any substantial additional policy intervention in order to catch

1 Immigrant students also seem to progress more slowly during all stages of the educational system and
they are more likely to drop out of this system (Fig. 5).
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Fig. 1 Number of students with Spanish nationality and the total number of students. Source: Ministry of
Education
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Fig. 2 Percentage of foreign students in upper secondary education, 2008. Source: Ministry of Education

up with native students. In the case of Spain, an argument in favor of this possibility is
that a large proportion of immigrants (about 50 %) come from Latin America (Fig. 3),
and that their local language proficiency might help them to be especially fast in catch-
ing up with native students. On the other hand, the problem could be more serious;
the achievement gap between immigrant and native students might well be affected by
the social segregation of students across schools with different resources and students’
background (Schneeweis 2006; Entorf and Minoiu 2005). If this segregation exists and
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Table 1 Number of students and share of foreign students by educational level, changes between 1999 and
2008

Educational level The number of students in 2008 (%),
base = 100 in 1999

Share of foreigners (%)

All Nationals Foreigners 1999 2008

Pre-primary 145.3 136.3 952.7 1.1 7.2

Primary 101.5 91.3 859.7 1.3 11.2

Lower secondary 96.6 87.2 874.1 1.2 10.8

Upper secondary 64.3 61.9 431.8 0.7 4.4

Vocational training 92 86.2 1307.3 0.5 6.8

Source: Ministry of Education
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Fig. 3 Immigrant population of age 0–16 by country of origin, percentage immigrants are defined as
individuals whose both parents are born abroad. Country of origin corresponds to the country of origin of
an individual’s father. Source: Ministry of Education

it inhibits immigrants’ ability to catch up, policy intervention might be desirable. In
this case, the policy would depend on the exact source of the problem. If it is associated
with unfavorable peer effects, students from disadvantaged backgrounds or who have
language deficiencies might be encouraged to attend schools with higher proportions
of better-performing peers.2 If immigrant students are disproportionately enrolled in

2 The available empirical evidence suggests that peer quality tends to affect students’ educational achieve-
ment (Hoxby 2000b; Sacerdote 2001; Hanushek et al. 2003; Angrist and Lang 2004; Carrell et al. 2009),
including the one of immigrant students (Brunello and Giannini 2004; Hanushek and Wossmann 2006;
Hanushek and Rivkin 2009). However, policy interventions based on this evidence should be designed with
caution (Carrell et al. (2013)).
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schools with worse resources or educational practices, these disadvantages could be
addressed.3

Given this motivation, we contribute to the literature in the following way: using
the data from the three waves of PISA survey, we first assess the significance of the
achievement gap between immigrant and native students in Spain and analyze the speed
of the catch-up process over time that immigrants spend in Spain. Second, we analyze
which part of the achievement gap can be attributed to the differential school attendance
by native and immigrant students. Finally, we explore the school-level characteristics
that are likely to inhibit the catch-up process of immigrant students. Specifically, we
are interested in understanding whether immigrant students are disadvantaged in terms
of resources available at their schools and whether they are likely to be subject to worse
peer effects.

We find that, generally, immigrant students improve their performance the longer
they stay in Spain. This result is robust to controlling for observable individual-level
characteristics, including, most importantly, immigration cohort fixed effects. We do
not find any evidence supporting the hypothesis that native language proficiency helps
immigrant students from Latin America to catch up faster. The speed of the catch-up
process is such that students who have spent almost all their lives in Spain still perform
worse than natives in all domains analyzed by PISA. This suggests that children of
immigrants now arriving in Spain will probably only partially close the performance
gap with native students by the end of their compulsory education.

No more than 15 % of the gap between immigrants and natives could be attributed
to social segregation across schools. In contrast, over half of this performance gap
may be attributed to only a few observed individual and family characteristics.

The low effect of school characteristics on the native-immigrant achievement gap
suggests that policies addressing immigrant students’ performance should perhaps
focus on directly assisting disadvantaged families rather than encouraging immigrant
students to attend certain type of schools or disproportionately increasing resources
provided to schools with a higher proportion of immigrants.

The rest of the paper is organized as follows. Section 2 provides an overview of the
recent immigration history in Spain and summarizes the main policy concerns related
to the integration of immigrant children in Spanish schools. Section 3 describes the
data sources for our empirical analysis and Sect. 4 presents the results of the empirical
analysis. Finally, Sect. 5 provides a conclusion to our findings.

2 Immigration and education in Spain: stylized facts

Substantial demographic changes, rapid immigration flows and increasing segrega-
tion of immigrant students in schools are factors that have recently characterized the
Spanish educational system and which might affect it during the next decade. In this
section we describe these features of the Spanish educational system in more detail.

3 In the literature the importance of school resources and educational practices for student achievement
is well-documented: school resources (Angrist and Lavy 1999; Hanushek 1999; Hoxby 2010a), school
ownership (among others Altonji et al. 2005; Angrist et al. 2006, Friske and Ladd 2000), and streaming by
ability (Entorf and Lauk 2006) are likely to matter for student achievement.
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Table 2 Percentage of immigrant students by different definitions of immigrants and by age groups

Age group 0–2 3–5 6–11 12–15 16–17

Only foreign nationality 4.3 4.9 6.6 7.9 11.9

Foreign or double nationality 7.1 7.3 9.3 10.1 15.2

Both parents of foreign nationality 12.2 11 9.6 10.2 14.2

Source: Spanish Labor Force Survey (EPA, 2008)
Age groups correspond to the major levels of Spanish educational system

2.1 Demography and immigration

As a result of one of the lowest fertility rates in the world, the number of students in
Spain declined by near 1.5 million in the last decade of the 20th century. By 2007,
however, the educational system had recovered more than 400,000 students, due to
a gradual increase in fertility rates and a massive inflow of immigrants (see Fig. 1).
Therefore over time, the educational panorama is changing in a fast and an intense
way.

The effects of the demographic trend and the immigration flow can be clearly
observed by comparing the evolution of the number of native and immigrant students
across the levels of education (see Table 1). Since 1998–1999, there has been a dramatic
decrease in the number of students in upper secondary school with the overall number
of students dropping by 35.7 %. In primary schools and lower secondary education, the
current number of students is practically the same as it was a decade ago. At the same
time, the number of students in pre-primary education has increased by around 45 %.
The number of immigrant students has also multiplied by 8–9 times in pre-primary,
primary and secondary levels of education.4

The geographical distribution of immigrant students has not been homogeneous
across the regions (autonomous communities) of Spain (Fig. 2). La Rioja, Madrid,
Catalonia and Balearic Islands have had the largest increase in the percentage of immi-
grant students, which now stands above 15 % in the secondary education institutions
of these autonomous communities. At the same time, some regions still have less than
7 % of immigrant students at this educational level (Asturias, Galicia, Extremadura
and Andalusia).

Since the 1990s, there have been substantial changes in the composition of immi-
grant groups to arrive in Spain. In the schooling system there has been a rapid increase
in the share of immigrants coming from Latin America, although this has stabilized in
the last few years (see Fig. 3). After the enlargement of the European Union, the share
of European immigrants from new EU member countries has also increased quite
substantially. At the same time, there has been a decrease in the share of immigrants
from EU-15 countries.

4 Children born in Spain can obtain Spanish nationality after one year of residence in Spain. In 2008, only
59 % of children of age between 0–5 years with both foreign parents had a foreign nationality. The impact
of immigration in Table 1 is undervalued due to the fact that most children aged between 0 and 5 years
whose parents are foreigners already have Spanish nationality. In Table 2 we show how the proportion of
immigrants varies according to how immigrants are defined.
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Table 3 Percentage of students with at least one parent having attended university

Age group 0–2 3–5 6–11 12–15 16–17

At least one parent has the Spanish nationality

1999 26.8 25.6 18.8 16.3 13.8

2008 53.5 49.7 40.3 33 29.1

Both parents are foreigners

1999 33.3 33.2 34.2 18.3 7.5

2008 18.2 21.8 20.1 16.9 19.0

Source: Spanish Labor Force Survey (EPA, 2008)
Foreigners include those with foreign and double nationality

The average parental educational level of immigrant students has declined since the
end of the 90’s (Table 3): while in 1999, 33–34 % of immigrant students in primary and
secondary education had at least one parent with a university diploma, by 2008, this
figure had decreased to 20–22 %. In contrast, however, the average educational level of
native students’ parents has grown quickly: while in 1999, 20–25 % of native students
had at least one parent with a university diploma, this figure had grown to around
40–50 % in 2008. If parental education determines student educational outcomes,
the achievement gap between immigrant and native students is likely to widen in the
future.

2.2 Educational system

Although a substantial decentralization of the education system has taken place over
the last decade and numerous educational laws have been approved, the basic features
of the Spanish educational model have not varied during the last 25 years. Education in
Spain is largely public and free and is compulsory until the age of 16.5 Private schools
that receive public funding (or semi-private schools, in Spanish, colegios concertados)
are, by and large, forced to follow the same guidelines as public schools and there are
only a few private schools that do not receive any public funds at all.

One of these guidelines requires that students be selected for admission mainly
on the basis of residential criteria. As such, the differential distribution of native and
immigrant students across different types of schools should be then due to different
housing locations. Nevertheless, some additional factors might cause segregation of
immigrants across public and semi-private school. For instance, in most regions pre-
primary schooling used to be paid. Students whose families have paid for admittance
at this level are given priority when applying for primary level at the same school.
Therefore the socio-economic background of students in semi-private schools is likely
to be superior to that of students in public schools.

During the last decade the proportion of native students in public schools has
decreased substantially in pre-primary education and slightly in primary and sec-

5 The compulsory schooling age was increased from 14 to 16 in 1992.
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Table 4 Share of students in public schools, by nationality and year

All Spanish Foreign

1999 2008 1999 2008 1999 2008

Pre-school education 67.7 64 67.6 62.5 76.4 83

Primary education 66.6 67.4 66.5 65.2 75.9 84.7

Secondary education 69.4 66.3 69.2 64.4 80.6 81.3

Upper secondary education 74.5 74.1 74.6 73.6 62.1 84.8

Vocational training 71.7 75.5 71.7 75.4 74.5 77

Source: Ministry of Education

ondary levels (see Table 4). The segregation of immigrants into public schools has
occurred at a different pace across the country and has generally been related to the
size of immigration flows. Given the high segregation rate in pre-primary education,
one might expect that during the next few years the segregation of immigrants across
public and private and semi-private schools will rise at all levels of the educational
system.

The main difference between private and public (as well as semi-private) schools
is in the availability of resources, in student selection and in governance. Generally,
private schools in Spain have an advantage in the quality of educational resources
such as computers, audio-visual equipment, etc. Still, contrary to most of the OECD
countries, a peculiar characteristic of Spanish private schools is that the ratios of
students to teaching staff are higher than in the public sector. According to OECD
(2008) “Education at a Glance”, at the lower secondary level in Spain there are 16
students per teacher in private institutions compared with only 11 in public institutions.
These differences only partially reflect the differences in class size, which are 24 and 26
students per class in the public and in the private sector respectively. Most differences
are driven by the lower teaching loads in public schools, a result of the strong union
protection received by teachers in the public sector.

2.3 Educational outcomes

The OECD Programme for International Student Assessment (PISA) recently revealed
that Spanish 15-year-old students perform well below the OECD average in all ana-
lyzed domains. In the areas of mathematics and reading, the average Spanish student
obtains around 20 % of a standard deviation lower scores than that of students in
OECD countries, and in science this gap is around 10–15 % of a standard deviation.
While the situation does not seem to improve much over time, the outcomes vary
substantially across the Spanish regions, with Northern regions generally performing
better than the Southern ones. The report on PISA results in Spain by the Spanish Min-
istry of Education and Research shows that some Spanish regions (Castilla y León, La
Rioja) perform at the level of Korea, Germany and the UK, whereas others (Andalucía)
perform only at the level of Greece (Ministerio de educación y ciencia (2006)).
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Fig. 4 The average gap between native and immigrant students’ PISA scores, by discipline and year

International evidence suggests that schools may overall account for a substantial
part of the performance differences across students. According to the 2009 PISA data,
41.7 % of the variation in students’ performance in OECD countries occurs across
schools. Spain scores relatively low on this indicator: only 20 % of the variation in the
performance of students in Spain is across schools (Ministerio de educación y ciencia
(2010)). Spain also seems to have a relatively high equality of opportunity in education
in the sense that students’ outcomes depend less on parents’ educational background
than in other European countries (Calo-Blanco and Villar Notario (2010)).

According to 2006 PISA data, the average performance of immigrant students
residing in Spain is particularly low, being close to the average performance in Mexico
and Turkey.6 On average, the gap between immigrant and native students is about a
half of the standard deviation of scores in OECD and in some regions it is above 80 %
of the standard deviation. The gap increases over time in all domains (Fig. 4).

The relatively worse performance of immigrants in secondary education is consis-
tent with their consequent lower attendance rates in post-secondary education (Fig. 5).
Moreover, the difference in educational attendance between natives and immigrants
increases with age. In order to prevent potential social conflicts in the future, one would
want to understand the factors affecting the relative underperformance of students with
an immigrant background.

3 Data

Our analysis is based on data from the Programme for International Student Assess-
ment (PISA). Initiated in 2000 in all member countries of the OECD (and several
non-OECD countries), the Programme carries out a common international test every
three years in order to assess the achievement of 15-year-olds in reading, mathematics

6 Here immigrants are defined as those individuals who were born abroad and whose both parents were
born abroad.
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Fig. 5 Share of individuals not in the educational system, by age and nationality. Source: Spanish Labor
Force Survey (EPA, 2008, second quarter). Foreigners with double nationality are included

and sciences. The PISA target population is made up of all students who are between
15 years and 3 months old and 16 years and 2 months old at the time of the assessment,
independently of the institution they attend and the grade. The scores are scaled to
have a mean of 500 and a standard deviation of 100 at OECD level.

In our analysis we use the 2003, 2006 and 2009 waves of PISA assessment in
Spain. In total, 56,282 students in 3,065 schools (around 30 students per school) were
assessed in these three waves. The number of assessed students in each school does
not vary much: about two percent of schools had less than ten students assessed and
only about one percent of schools had more than 40 students assessed. The assessed
students in a given school do not necessarily study in the same class or grade, and
the exact class they attend is not observable. The school identifiers are unique to each
PISA wave, and it is impossible to detect whether any of the schools were assessed in
several waves.

Apart from the assessment of students’ cognitive abilities, PISA has collected sur-
vey information on students’ background characteristics, such as parental education
and occupation, home possessions, the country of birth and the time of immigration.
It also contains survey data on school characteristics, such as student-teacher ratio,
average class size, quality of educational resources, etc. This survey information is
missing for some students and schools and we generally drop observations containing
missing values for our main variables. However, in some cases, when the incidence of
missing values can be correlated with the immigrant status (as for parental education
and occupation), we keep observations with missing values and define corresponding
categories. Altogether, our final sample consists of 48,429 observations.

Individual and family characteristics All respondents to PISA surveys were asked to
report whether they and each of their parents were born in Spain or abroad. We use this
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information to characterize student immigration status. Specifically, we define four
broad categories of students according to their origin: foreign-born students whose
parents are both born abroad (FB-FP); students born in Spain whose parents are both
born abroad (SB-FP); foreign-born students with at least one parent born in Spain
(FB-SP); and students born in Spain with at least one parent born in Spain (SB-SP).

Most students in our sample—92.9 %—were born in Spain and have at least one
parent born in Spain (SB-SP). Still, around 5 % of students in the sample are FB-FP.
Note that this statistics refers to the pooled data across years. At the same time, the
proportion of FB-FP students has increased from 1.8 % in 2003 to 7 % in 2009. The
proportion of Spanish-born students with both parents born abroad (SB-FP) is 0.8 %
in our sample, a figure which has also increased over time: from 0.4 % in 2003 to
1.2 % in 2009. The proportion of foreign-born students with at least one parent born
in Spain (FB-SP) is about 1.5 % and this has not varied over the period of time under
consideration.

PISA surveys also collect information on students’ individual and family charac-
teristics. In this paper we use students’ gender and age, their parents’ education and
occupation, the number of books at home as well as the availability of a computer
and a study place at home.7 The descriptive statistics for the above individual char-
acteristics are presented in Table 5. The data reveals that immigrant students suffer a
substantial disadvantage with respect to natives in terms of their family background.
The occupational status of immigrant parents is lower, with only 27 % of immigrant
students having parents in high skilled white-collar occupations, compared to 40 %
of native students. While only 79 % of immigrant students have a computer at home,
this number increases to 88 % for native students. Most parents of immigrant students
have about 11-s-25 books at home, whereas this number is about 26–100 for a median
native student. There are no substantial differences in the educational level of parents
across native and immigrant students. This might suggest that the pool of immigrants
in our sample is quite heterogeneous. In fact, as it was shown in Table 3, immigrant
students in 1999 had relatively more educated parents than natives. Nowadays the
opposite is the case. In the period analyzed in this paper there was a turn around in the
composition of the immigrant population: our sample shows that while in 2003 the
proportion of students with tertiary-educated fathers was higher among immigrants,
the opposite was true in 2009.

For students who are born abroad, the data include the year of their arrival in Spain
and the language that is typically spoken at home. The average immigrant student
examined in the data moved to Spain at the age of 10 and about 70 % of immigrant
students in the sample speak Spanish at home (a fact that most likely signals their Latin
American origin). Finally, the majority of native students (67 %) reported attending
the 10th grade (according to OECD standardized educational categories), while the
majority of immigrant students attended only the 9th grade (53 %).8

7 See Table 10 for the definition of all variables used in our analysis.
8 The difference in grade attendance could be considered as another indicator of performance. However, it
also signals that immigrant students on average have been exposed to different curricula than native students.
Therefore, the poor achievement of immigrants in PISA might be partially a result of this latter phenomenon,
and not of their poor learning. When we repeat the analysis adding a control for the grade attended by

123



36 SERIEs (2014) 5:25–60

Table 5 Descriptive statistics: individual characteristics

1 (SB-SP) 2 (FB-SP) 3 (SB-FP) 4 (FB-FP)

Individual characteristics

Female 0.50 0.52 0.52 0.51

Age 15.83 (0.28) 15.83 (0.29) 15.81 (0.30) 15.81 (0.29)

Years in Spain 9.32 (4.33) 6.27 (3.84)

Grade attended

– 8 0.06 0.10 0.09 0.13

– 9 0.27 0.38 0.35 0.53

– 10 0.67 0.52 0.55 0.34

Foreign language at home 0.005 0.061 0.231 0.293

Mother education

– Primary or less 0.05 0.04 0.15 0.08

– Lower secondary 0.40 0.28 0.26 0.27

– Medium professional 0.09 0.08 0.04 0.07

– Upper secondary 0.16 0.22 0.22 0.24

– University diploma 0.07 0.07 0.08 0.09

– University graduate 0.19 0.27 0.20 0.23

– Not reported 0.03 0.05 0.04 0.02

Father education

– Primary or less 0.06 0.05 0.06 0.06

– Lower secondary 0.36 0.33 0.32 0.28

– Medium professional 0.09 0.07 0.09 0.10

– Upper secondary 0.14 0.13 0.12 0.19

– Upper professional 0.09 0.08 0.12 0.10

– University 0.19 0.25 0.18 0.20

– Not reported 0.05 0.09 0.10 0.07

Highest parent occupation

– High skilled blue collar 0.21 0.16 0.16 0.25

– Low skilled blue collar 0.11 0.13 0.09 0.14

– High skilled white collar 0.40 0.41 0.42 0.27

– Low skilled white collar 0.26 0.27 0.30 0.30

– Not reported 0.02 0.02 0.03 0.03

Computer 0.88 0.83 0.85 0.79

Study place 0.98 0.96 0.95 0.95

Number of books at home (median) 26–100 26–100 26–100 11–25

Footnote 8 continued
students, the predicted gap between native and immigrant students reduces by half. The gap, however,
does not disappear completely. The predictions of the next sections concerning the relative importance of
individual and school characteristics for explaining the gap remain the same. Given that, according to PISA,
the content of the tests does not generally require any specific knowledge that is acquired by students in the
10th grade, the results presented in this paper are not conditioned on grade attendance.
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Table 5 continued

1 (SB-SP) 2 (FB-SP) 3 (SB-FP) 4 (FB-FP)

School characteristics

School ownership

– Public 0.63 0.74 0.72 0.80

– Semi-private 0.28 0.20 0.21 0.17

– Private 0.09 0.06 0.07 0.04

Student-teacher ratio 12.62 (4.76) 11.15 (4.23) 11.65 (4.14) 10.95 (4.06)

Class size 24.10 (7.88) 22.44 (7.03) 23.36 (5.67) 23.51 (6.47)

Teaching load −0.15 (0.90) −0.29 (0.83) −0.29 (0.76) −0.39 (0.83)

Quality of
educational
resources

−0.07 (0.96) −0.19 (0.89) 0.06 (1.00) −0.11 (0.95)

School size 709.28 (409.91) 622.08 (354.57) 693.94 (392.01) 693.57 (346.07)

City 0.39 0.30 0.30 0.48

Streaming within school

– No streaming 0.26 0.32 0.33 0.26

– For some classes 0.55 0.55 0.54 0.60

– For all classes 0.19 0.13 0.13 0.14

Share of FB-FP
pupils

0.05 (0.08) 0.08 (0.12) 0.16 (0.13) 0.20 (0.19)

Average peer parent
education, years

11.43 (1.83) 11.43 (1.69) 11.46 (1.84) 11.37 (1.59)

Native peers’ parent
education, years

11.37 (1.86) 11.33 (1.74) 11.31 (1.87) 11.07 (1.73)

Number of
observations

45,005 660 364 2,400

Pooled data for 2003, 2006 and 2009
Means weighted with sample composition weights. Standard deviations in parentheses

School-level characteristics The schools in which PISA assessments were held were
asked to provide information on a number of school-level characteristics, such as
ownership, location, school size, the average class size.9 Schools were also asked
to characterize the educational resources available for students, such as instructional
materials, computers, software, calculators, library materials, audio-visual resources
and science laboratory equipment, etc. This information was summarized by the OECD
in an index reflecting the quality of educational resources. In addition to the above
characteristics, we create other school-level variables applying sample stratification
weights to the variables of interest and averaging the weighted variables for students
from a given school. Using this procedure, we calculate the share of immigrant students
among 15-years old students in the school and the average parental education of these
students.

In accordance with the official statistics, we observe that immigrant students in our
sample are more likely to attend public schools than native students do (Table 5): 80 %

9 In Spain, students are normally kept together within the same class in order to attend the main courses.
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Table 6 Descriptive statistics: school characteristics

1 (All schools) 2 (Public schools) 3 (Semi-private schools) 4 (Private schools)

School size 594.71 (400.42) 547.75 (301.60) 640.30 (488.50) 686.13 (417.37)

Student-teacher
ratio

12.72 (4.73) 9.23 (2.19) 16.79 (3.82) 17.19 (5.45)

Class size 22.93 (7.81) 21.40 (7.08) 24.59 (8.01) 25.34 (9.80)

Teaching load 0.00 (0.98) −0.55 (0.54) 0.65 (0.96) 0.67 (1.13)

Quality of
educational
resources

0.00 (0.96) −0.19 (0.98) 0.15 0.47 (0.96)

City location 0.37 0.28 0.48 0.48

Streaming

– No streaming 0.26 0.26 0.25 0.29

– For some
classes

0.55 0.56 0.58 0.42

– For all classes 0.19 0.18 0.18 0.29

Share of FB-FP in
school

0.06 (0.11) 0.08 (0.12) 0.04 (0.07) 0.03 (0.06)

Parents’
education, years

11.42 (1.82) 10.67 (1.64) 11.95 (1.65) 13.52 (1.56)

Number of
schools

1,751 1,012 641 98

Pooled data for 2003, 2006 and 2009 are used
Standard deviations in parentheses
Private type 1 schools are private schools that receive more than 50 % of funding from the government
Private type 2 refers to the rest of private schools

of FB-FP students study in public schools vs. 63 % of SB-SP students.10 Immigrant
students are underrepresented both in private and in semi-private schools.

There are some important differences between private and public schools (Table
6). In line with OECD reports, we observe that private schools have higher student-
teacher ratios than public schools. Average class size is also higher in private schools
than in the public sector. Given that the curricula is generally standard for all schools,
it is possible to calculate an approximate teaching load in terms of the number of
classes per teacher by dividing student-teacher ratio by the average class size. We
normalize this measure across schools in our sample, and observe that teaching loads
tend to be substantially higher in private schools. Nevertheless, private schools report
significantly higher quality of educational resources. Parents of students in private
schools also appear to have spent more years in education than parents of students
in public schools. Among other characteristics, we also observe that private schools
are more likely to be located in the cities and that they are larger in terms of the total
number of students. There are no significant differences across public and private
schools in streaming of students by ability.

10 Public schools are underrepresented in the PISA sample: only 54 % of students in our sample attend
public schools compared to 66 % of students in the official statistics. This bias in the sample design is
captured by the stratification weights, which we use throughout the analysis below.
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Given the segregation of immigrant and native students across private and public
schools, the differences between the two types of schools are generally reflected in
the educational input received by immigrant and native students (Table 5).

4 Empirical analysis

We begin our empirical analysis by testing the significance of the performance gap
between immigrant and native students. We then analyze whether immigrants tend
to improve their performance over the time they live in Spain and whether those
immigrants who come from Latin America tend to catch up faster.11 Next, we analyze
which part of the gap could be attributed to the compositional differences between the
sample of immigrants and the sample of natives in terms of their family background and
the characteristics of schools that they attend. Finally, we analyze the role of specific
educational resources and the importance of peer effects for the relative achievement
of immigrant students.

4.1 The size of the performance gap and the catching-up

Table 7 summarizes the averages of PISA scores in the areas of mathematics, reading
and science by origin of students. It may be observed that FB-FP students perform
significantly worse than native students. In mathematics FB-FP students obtain around
57 points less than native students, which is equal to more than a half of the standard
deviation of scores in the OECD. The achievement gap between immigrants and natives
is equal to around 0.7 of the standard deviation of scores in Spain. This performance
gap is significant at the level of one percent. Similar gaps are observed in reading and
sciences—52 points and 57 points respectively.

Spanish-born students with foreign-born parents (SB-FP) also perform significantly
worse than native students. The gap between the average performance of this group,
however, and natives is relatively smaller than that of FB-FP: between 0.3 and 0.4 of
the standard deviation of scores in Spain. The scores in all disciplines are significantly
lower for FB-FP students than for SB-FP. The fact that these differences exist is
consistent with the idea that, for an immigrant, more time spent in Spain might be
associated with higher academic achievement.

The scores of SB-SP and FB-SP students are also significantly different, but the
magnitude of this difference is smaller than in the case of native students and students
with foreign-born parents.

We proceed by analyzing whether the achievement gap between immigrant (FB-
FP) and native (SB-SP) students closes during time that immigrant students live in
Spain. Specifically, we estimate the following equation:

Sd
i = α + β1Y ears I nSpaini + Xiβ2 + Dcβ3 + Dtβ4 + εi (1)

11 The Spanish edition of PISA survey does not provide information on the nationality of immigrant
students and their parents. The students whose mother tongue is Spanish are likely of be of Latin American
origin.
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Table 7 Difference in performance across students of different origin

Mean Difference

1 2 (FB-SP) 3 (SB-FP) 4 (FB-FP)

Mathematics

SB-SP 490.02 (1.41) −23.55*** (6.54) −35.56*** (7.70) −56.98*** (3.67)

FB-SP 466.46 (6.31) – −12.00 (10.39) −33.43*** (7.23)

SB-FP 454.46 (7.95) – −21.43** (8.60)

FB-FP 433.04 (3.73) –

Reading

SB-SP 480.33 (1.47) −11.37* (6.09) −22.62** (8.57) −51.58*** (3.97)

FB-SP 468.95 (6.02) – −11.24 (10.22) −40.21*** (6.86)

SB-FP 457.71 (8.68) – −28.96*** (9.47)

FB-FP 428.75 (4.18) –

Science

SB-SP 495.05 (1.62) −16.24*** (5.78) −27.72*** (6.99) −57.16*** (3.63)

FB-SP 478.81 (5.93) – −11.48 (8.95) −40.92*** (6.51)

SB-FP 467.33 (7.25) – −29.45*** (8.30)

FB-FP 437.88 (3.95) –

In parentheses standard errors corrected for sampling and measurement errors using balanced repeated
replication weights and plausible values
* p value <0.100, ** p value <0.050, *** p value <0.010

where Sd
i stands for the score achieved by immigrant student i in domain d and

Y ears I nSpaini is the number of years elapsed since this student’s family immi-
grated to Spain. In order to attribute the time effect to the process of catching up we
would need to compare immigrant students with similar characteristics, but who have
spent different periods of time in Spain. Therefore we first control for some observed
individual and family background characteristics Xi that are predetermined to the time
of migration. This includes gender, age, and parental education. We don’t control for
post-immigration characteristics, such as parental occupation and family possessions,
since they are likely to be correlated with the natural integration process. It is possible
that immigrants do not bring all their belongings from their countries of origin but buy
new goods after moving to Spain, accumulating more over time. Parental occupation
is also likely to improve the longer the family stays in Spain.

Still, apart from their educational background, the cohorts of immigrants are likely
to differ in many other respects (see Sect. 2 for more details). Given the repeated
cross-sectional nature of the data, we are able to control for immigration cohort fixed
effect, Dc. Consequently, we exploit the variation across students who arrived in Spain
in the same year, but at a different age, and thus were assessed by PISA in different
waves. We also allow for time fixed effects Dt.

Estimation results for Eq. (1) are shown in Table 8. On average, an additional
year spent by an immigrant student in Spain is associated with an additional 2.9
points in reading, 4.5 points in math and 5.5 points in science (column 1), though the
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Table 8 Catching-up of foreign-born students with time in Spain

FB-FP FB-SP

1 2 3 4
All Foreign language National language

Mathematics

Years in Spain 4.54 (3.77) 9.71** (3.77) −2.80 (3.11) 5.97** (2.21)

R-squared 0.157 0.267 0.152 0.275

Average score 433.04 (3.73) 436.45 (6.90) 431.62 (4.35) 466.46 (6.31)

Reading

Years in Spain 2.91 (3.20) 5.43* (2.73) −3.77 (2.83) 4.27* (2.58)

R-squared 0.211 0.349 0.197 0.277

Average score 428.75 (4.18) 418.48 (7.02) 433.00 (4.35) 468.95 (6.02)

Science

Years in Spain 5.50** (2.76) 5.68* (3.09) 0.92 (2.84) 4.00 (2.69)

R-squared 0.163 0.305 0.159 0.229

Average score 437.88 (3.95) 432.83 (7.51) 439.97 (4.08) 478.81 (5.93)

Average years in Spain 6.27 6.60 6.13 9.32

Number of observations 2,400 668 1,732 660

All regressions include year dummies, immigration cohort dummies, mother education, father education,
age and gender
In parentheses standard errors corrected for sampling and measurement errors using balanced repeated
replication weights and plausible values
* p value <0.100, ** p value <0.050, *** p value <0.010

estimated coefficients are relatively noisy. The effect is statistically significant only
in the sciences. The point estimates suggest that even for immigrant children who
have spent almost their entire life in Spain, the catch-up process is not sufficient to
close the gap with native students by the end of compulsory education, especially in
mathematics and reading.12

We then assess the speed of the catch-up process separately for immigrants with
different linguistic background, namely, for immigrants whose native language is other
than Spanish and for immigrants whose native language is Spanish (columns 2–3).
The first thing to notice is that on average the two groups of immigrant students have
statistically similar scores in mathematics and sciences, but immigrants from Latin
America have significantly better scores in reading. Nevertheless, even in reading,
there is still a very large gap between students who are Spanish-speaking immigrants
and those who are natives. We find that Spanish-speaking immigrants do not catch up

12 Predicted scores for these students at the age of 16 could be calculated as S
d +β1(16−Y ears I nSpain),

where S
d

is the average score of all immigrant students in domain d and Y ears I nSpain is the number
of years that an average immigrant student lived in Spain. In mathematics this predicted score is equal to
477.21, in reading—to 457.06, and in sciences—to 491.40.
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faster with natives relative to the rest of immigrant students. In none of the domains,
does the time since immigration is significantly correlated with the performance of
students from Latin America. Instead, immigrant students from other countries exhibit
a significant catch-up process in all domains. This striking result suggests that the
knowledge of local language per se does not guarantee better educational dynamics
for immigrant students from Latin America. Although they tend to be better prepared
than the rest of immigrant students upon arrival, students from Latin America are
unlike other students in that they do not improve their performance over time and do
not eventually catch up with native students. This pattern cannot be attributed to the
differences in observed family characteristics.13

Overall, our results suggest that with the current rate of improvement for immi-
grant students, immigrant children recently arrived in Spain would not be able to
completely close the achievement gap with natives by the age of 16. The per-
sistence of the achievement gap is especially important for children from Latin
America.

As column 4 of Table 8 suggests, the catch-up rate of foreign-born students with
Spanish parents (FB-SP) is sufficient for children entering the education system to
completely close the achievement gap with native students by the age of 16. Generally,
their speed of convergence is not statistically different from that of other immigrant
students, but, in contrast to the rest of immigrant students, they start from a higher
initial level of achievement.

In the following, we investigate the reasons for the relatively low performance of
immigrant students. The achievement gap might persist if immigrants have access
to schools with poorer resources and weaker teachers. We quantify the relative
contribution of family and school characteristics in explaining the achievement
gap.

4.2 Family and school as determinants of educational achievement

We model the educational production functions of native and immigrant students in
the following way:

SN = XN βX
N + YN βY

N + εN (2)

SI = XI β
X
I + YI β

Y
I + εI (3)

where XN and XI stand for individual and family characteristics of respectively native
and immigrant students, and YN and YI are the vectors of school characteristics
attended by respectively native and immigrant students. We assume separability of the
production factors, and allow the factors to have a different effect on achievement for
immigrant and native students.

In order to describe the contribution of observable individual and school character-
istics to the total achievement gap between immigrant and native students, we perform

13 In unreported results we control for post-immigration family characteristics, but they also fail to explain
the tendency among Latin American students to not catch up.
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Oaxaca–Blinder decompositions. This procedure splits the overall performance gap
into two parts: the one that is explained by the composition of the two subsamples in
terms of endowments of observable characteristics (either Xi and Yi), and the part that
is explained by the group differences in returns to endowments (β j

N vs. β
j
I ):

Gap = S̄N − S̄I = [(X̄N − X̄I )β̂
X
N ] + [(ȲN − ȲI )β̂

Y
N ]

+ [X̄I (β̂
X
N − β̂X

I )] + [ȲI (β̂
Y
N − β̂Y

I )] (4)

In Eq. (4), X̄N and X̄I stand for average individual and family characteristics of native
and immigrant students, and ȲN and ȲI are average school characteristics attended
by native and immigrant students, respectively. β̂X

N and β̂X
I are the coefficients of the

estimated importance of different family inputs for the achievement of respectively
native and immigrant students, whereas β̂Y

N and β̂Y
I are the importance of school

characteristics for their achievement.
Given the observational nature of PISA data, it is impossible to exactly identify the

endowment effects of school and family characteristics, since there may be sorting of
students with different (observed or not) family characteristics across schools. Still,
if we believe that students with a poorer socio-economic background generally tend
to sort into schools with poorer characteristics, we might estimate the upper bound
of schools’ contribution to the achievement gap. We can do so by calculating the
proportion of the achievement gap that is explained by school fixed effects without
conditioning on family characteristics X. If we are interested in identifying the upper
bound of the endowment effect of some specific observable school characteristics,
we can calculate decomposition of Eq. (4) only based on the school characteristics of
interest.

Based on the same assumption, we can identify the upper bound of the effect of
observable family characteristics on the achievement gap by calculating decompo-
sition of Eq. (4), based only on the family characteristics X and without condition-
ing on school characteristics Y. On the contrary, the lower bound of the effect of
observable family characteristics could be obtained by including school fixed effects
in Y.

How credible is it to assume that there is a sorting of immigrant students into worse
schools? As Table 5 shows, immigrant students are relatively more likely to study in
public schools that generally have poorer educational resources than private schools.
However, in Spain these schools also have fewer students per class and teachers with
smaller teaching loads. So potentially, school fixed effects might underestimate the
upper bound of the school contribution to the achievement gap. The size of this attenu-
ation would depend on the importance of class size and teaching load in the education
production function.

4.2.1 School contribution to the achievement gap

Table 9 reports different specifications of Oaxaca-Blinder decompositions. Panel
(a) presents decomposition results for the average gap between native and immi-

123



44 SERIEs (2014) 5:25–60

Ta
bl

e
9

O
ax

ac
a–

B
lin

de
r

de
co

m
po

si
tio

ns
of

th
e

im
m

ig
ra

nt
-n

at
iv

e
ac

hi
ev

em
en

tg
ap

M
at

he
m

at
ic

s
R

ea
di

ng
Sc

ie
nc

e

1
2

3
4

5
6

E
xp

la
in

ed
U

ne
xp

la
in

ed
E

xp
la

in
ed

U
ne

xp
la

in
ed

E
xp

la
in

ed
U

ne
xp

la
in

ed

(a
)

G
ap

be
tw

ee
n

na
tiv

e
an

d
im

m
ig

ra
nt

st
ud

en
ts

–
56

.9
8*

**
(3

.6
7)

–
51

.5
8*

**
(3

.9
7)

–
57

.1
6*

**
(3

.5
8)

Sc
ho

ol
fix

ed
ef

fe
ct

s
6.

05
**

*
(1

.8
8)

50
.9

3*
**

(3
.5

4)
4.

06
**

(2
.0

5)
47

.5
2*

**
(3

.5
7)

3.
91

**
(1

.9
9)

53
.2

4*
**

(3
.6

5)

Sc
ho

ol
ch

ar
ac

te
ri

st
ic

s
3.

07
**

*
(1

.1
7)

53
.9

2*
**

(3
.2

7)
3.

24
**

(1
.4

8)
48

.3
3*

**
(3

.3
5)

2.
13

*
(1

.1
9)

55
.0

4*
**

(3
.3

6)

Pr
iv

at
e/

se
m

i-
pr

iv
at

e/
pu

bl
ic

5.
14

**
*

(0
.9

9)
65

.2
4*

**
(1

4.
56

)
5.

18
**

*
(1

.0
3)

44
.9

0*
**

(1
6.

85
)

4.
64

**
*

(0
.0

99
)

55
.4

4*
**

(1
5.

43
)

C
la

ss
si

ze
,t

ea
ch

in
g

lo
ad

−1
.3

7*
(0

.7
6)

−7
.5

8
(1

3.
35

)
−0

.6
0

(0
.8

3)
−1

6.
78

(1
2.

89
)

−0
.9

3
(0

.8
0)

−2
2.

16
*

(1
3.

06
)

Q
ua

lit
y

of
re

so
ur

ce
s,

sc
ho

ol
si

ze
,s

tr
ea

m
in

g,
ci

ty
−0

.5
8

(0
.6

3)
75

.3
1*

(4
1.

01
)

−0
.7

6
(0

.6
0)

83
.0

5*
(4

2.
64

)
−0

.7
6

(0
.6

5)
12

1.
05

**
*

(4
4.

59
)

Sc
ho

ol
ch

ar
ac

te
ri

st
ic

s
an

d
pe

er
ch

ar
ac

te
ri

st
ic

s
8.

60
**

*
(3

.7
5)

49
.2

0*
**

(3
.0

2)
6.

48
*

(3
.6

4)
45

.1
0*

**
(3

.3
4)

6.
31

*
(3

.3
8)

50
.8

5*
**

(3
.2

8)

Pr
iv

at
e/

se
m

i-
pr

iv
at

e/
pu

bl
ic

0.
73

(0
.5

9)
37

.3
5*

**
(1

3.
05

)
1.

08
*

(0
.6

5)
19

.1
0

(1
6.

10
)

0.
35

(0
.6

2)
29

.7
7*

*
(1

4.
74

)

C
la

ss
si

ze
,t

ea
ch

in
g

lo
ad

,q
ua

lit
y

of
re

so
ur

ce
s,

sc
ho

ol
si

ze
,s

tr
ea

m
in

g,
ci

ty
−0

.3
5

(0
.6

4)
29

.2
8

(3
6.

84
)

0.
20

(0
.7

8)
27

.3
7

(3
9.

74
)

−0
.0

9
(0

.7
0)

56
.7

5
(4

0.
30

)

Pr
op

or
tio

n
of

im
m

ig
ra

nt
st

ud
en

ts
,n

at
iv

e
pe

er
s’

pa
re

nt
al

ed
uc

at
io

n
6.

81
*

(3
.9

3)
46

.6
8*

*
(2

1.
69

)
4.

17
(3

.4
9)

52
.9

4*
*

(2
5.

52
)

5.
27

(3
.6

6)
58

.2
9*

*
(2

5.
63

)

In
di

vi
du

al
ch

ar
ac

te
ri

st
ic

s
31

.9
0*

**
(1

.7
2)

25
.0

8*
**

(2
.5

6)
28

.1
7*

**
(2

.3
9)

23
.4

1*
**

(2
.9

6)
30

.1
7*

**
(2

.0
8)

26
.9

9*
**

(2
.9

4)

A
ge

,g
en

de
r,

pa
re

nt
al

ed
uc

at
io

n,
pa

re
nt

al
oc

cu
pa

tio
n,

fa
m

ily
po

ss
es

si
on

s
31

.3
5*

**
(2

.0
3)

14
3.

20
(1

31
.9

2)
−0

.4
2

(0
.8

0)
61

.4
3

(1
24

.5
8)

−0
.2

4
(0

.6
6)

−2
.7

9
(1

27
.9

2)

Sc
ho

ol
fix

ed
ef

fe
ct

s
an

d
in

di
vi

du
al

ch
ar

ac
te

ri
st

ic
s

31
.8

9*
**

(3
.1

7)
25

.0
9*

**
(4

.7
5)

26
.9

1*
**

(3
.1

0)
24

.6
7*

**
(4

.1
1)

28
.7

5*
**

(3
.3

5)
28

.4
1*

**
(4

.5
8)

Sc
ho

ol
fix

ed
ef

fe
ct

s
3.

72
**

(1
.9

3)
−3

1.
94

*
(1

9.
20

)
2.

47
*

(1
.5

7)
85

.5
5*

**
(2

7.
37

)
1.

46
(1

1.
01

)
11

6.
58

**
*

(2
7.

52
)

A
ge

,g
en

de
r,

pa
re

nt
al

ed
uc

at
io

n,
pa

re
nt

al
oc

cu
pa

tio
n,

fa
m

ily
po

ss
es

si
on

s
28

.1
7*

**
(1

.7
5)

10
7.

99
(1

56
.9

1)
24

.4
4*

**
(1

.7
0)

−1
2.

97
(1

50
.6

8)
27

.2
9*

**
(1

.7
6)

−6
3.

73
(1

50
.5

8)

123



SERIEs (2014) 5:25–60 45

Ta
bl

e
9

co
nt

in
ue

d

M
at

he
m

at
ic

s
R

ea
di

ng
Sc

ie
nc

e

1
2

3
4

5
6

E
xp

la
in

ed
U

ne
xp

la
in

ed
E

xp
la

in
ed

U
ne

xp
la

in
ed

E
xp

la
in

ed
U

ne
xp

la
in

ed

Sc
ho

ol
ch

ar
ac

te
ri

st
ic

s,
pe

er
ch

ar
ac

te
ri

st
ic

s
an

d
in

di
vi

du
al

ch
ar

ac
te

ri
st

ic
s

36
.2

2*
**

(3
.6

4)
20

.7
7*

**
(3

.2
1)

31
.2

0*
**

(3
.6

6)
20

.3
8*

**
(3

.0
8)

32
.9

0*
**

(3
.3

0)
24

.2
7*

**
(2

.9
9)

Pr
iv

at
e/

se
m

i-
pr

iv
at

e/
pu

bl
ic

0.
18

(0
.5

8)
11

.9
8

(1
2.

44
)

0.
88

(0
.6

2)
−0

.2
9

(1
3.

34
)

−0
.1

8
(0

.6
0)

5.
60

(1
4.

00
)

C
la

ss
si

ze
,t

ea
ch

in
g

lo
ad

,q
ua

lit
y

of
re

so
ur

ce
s,

sc
ho

ol
si

ze
,s

tr
ea

m
in

g,
ci

ty
−0

.3
1

(0
.6

2)
3.

97
(3

2.
10

)
−0

.0
5

(0
.7

4)
12

.0
0

(3
6.

11
)

−0
.0

6
(0

.6
9)

30
.2

5
(3

3.
87

)

Pr
op

or
tio

n
of

im
m

ig
ra

nt
st

ud
en

ts
,n

at
iv

e
pe

er
s’

pa
re

nt
al

ed
uc

at
io

n
5.

40
*

(2
.8

8)
25

.4
5

(1
8.

99
)

3.
45

(2
.6

4)
28

.7
5

(2
1.

48
)

3.
83

(2
.8

2)
29

.6
6

(2
2.

00
)

A
ge

,g
en

de
r,

pa
re

nt
al

ed
uc

at
io

n,
pa

re
nt

al
oc

cu
pa

tio
n,

fa
m

ily
po

ss
es

si
on

s
29

.8
1*

**
(1

.8
0)

16
5.

82
(1

30
.0

2)
26

.1
9*

**
(1

.8
1)

71
.9

7
(1

27
.0

1)
28

.8
4*

**
(1

.8
4)

30
.4

3
(1

27
.6

3)

(b
)

G
ap

be
tw

ee
n

na
tiv

e
st

ud
en

ts
an

d
im

m
ig

ra
nt

st
ud

en
ts

fr
om

L
at

in
A

m
er

ic
a

–
58

.3
9*

**
(3

.7
7)

–
47

.3
3*

**
(3

.9
7)

–
55

.0
7*

**
(3

.7
9)

Sc
ho

ol
fix

ed
ef

fe
ct

s
4.

03
(2

.9
5)

54
.3

7*
**

(4
.2

6)
0.

72
(2

.7
9)

46
.6

2*
**

(3
.6

9)
1.

11
(2

.8
2)

53
.9

6*
**

(3
.9

3)

Sc
ho

ol
ch

ar
ac

te
ri

st
ic

s
an

d
pe

er
ch

ar
ac

te
ri

st
ic

s
7.

16
*

(3
.9

7)
51

.2
3*

**
(3

.9
8)

4.
61

(3
.8

6)
42

.7
2*

**
(3

.6
9)

4.
97

(3
.5

6)
50

.1
0*

**
(3

.7
7)

Pr
iv

at
e/

se
m

i-
pr

iv
at

e/
pu

bl
ic

0.
63

(0
.5

5)
51

.9
6*

**
(1

5.
49

)
0.

91
(0

.5
7)

30
.1

0
(1

9.
25

)
0.

32
(0

.5
4)

44
.9

3*
*

(1
7.

52
)

C
la

ss
si

ze
,t

ea
ch

in
g

lo
ad

,q
ua

lit
y

of
re

so
ur

ce
s,

sc
ho

ol
si

ze
,s

tr
ea

m
in

g,
ci

ty
−0

.3
8

(0
.6

4)
43

.1
8

(4
2.

67
)

0.
04

(0
.8

0)
39

.6
4

(4
7.

24
)

−0
.2

7
(0

.7
1)

80
.0

0
(4

5.
99

)

Pr
op

or
tio

n
of

im
m

ig
ra

nt
st

ud
en

ts
,

na
tiv

e
pe

er
s’

pa
re

nt
al

ed
uc

at
io

n
5.

50
(4

.1
4)

67
.1

4*
*

(2
5.

99
)

2.
98

(3
.6

5)
81

.5
6*

**
(2

9.
18

)
4.

01
(3

.8
5)

90
.4

5*
**

(2
9.

44
)

(c
)

G
ap

be
tw

ee
n

na
tiv

e
st

ud
en

ts
an

d
im

m
ig

ra
nt

st
ud

en
ts

fr
om

ot
he

r
co

un
tr

ie
s

–
53

.5
7*

**
(6

.3
6)

–
61

.8
5*

**
(6

.5
3)

–
62

.2
2*

**
(6

.5
6)

Sc
ho

ol
fix

ed
ef

fe
ct

s
11

.3
9*

**
(3

.2
2)

42
.1

8*
**

(7
.6

3)
12

.5
0*

**
(3

.4
3)

49
.3

4*
**

(7
.2

5)
10

.9
9*

**
(3

.5
3)

51
.2

3*
**

(7
.5

4)

123



46 SERIEs (2014) 5:25–60

Ta
bl

e
9

co
nt

in
ue

d

M
at

he
m

at
ic

s
R

ea
di

ng
Sc

ie
nc

e

1
2

3
4

5
6

E
xp

la
in

ed
U

ne
xp

la
in

ed
E

xp
la

in
ed

U
ne

xp
la

in
ed

E
xp

la
in

ed
U

ne
xp

la
in

ed

Sc
ho

ol
ch

ar
ac

te
ri

st
ic

s
an

d
pe

er
ch

ar
ac

te
ri

st
ic

s
12

.0
6*

**
(3

.6
2)

41
.5

1*
**

(6
.2

6)
11

.0
0*

**
(3

.5
8)

50
.8

5*
**

(6
.0

7)
9.

56
**

*
(3

.3
5)

52
.6

6*
**

(6
.2

2)

Pr
iv

at
e/

Se
m

i-
pr

iv
at

e/
Pu

bl
ic

0.
99

(0
.7

9)
−0

.2
7

(2
4.

23
)

1.
48

*
(0

.8
7)

−1
0.

84
(2

7.
65

)
0.

41
(0

.8
3)

−1
2.

85
(2

6.
64

)

C
la

ss
si

ze
,t

ea
ch

in
g

lo
ad

,q
ua

lit
y

of
re

so
ur

ce
s,

sc
ho

ol
si

ze
,s

tr
ea

m
in

g,
ci

ty
−0

.2
8

(0
.7

8)
−7

4.
68

(6
6.

74
)

0.
60

(0
.9

5)
−5

3.
29

(6
4.

80
)

0.
33

(0
.8

5)
−6

3.
28

(7
4.

58
)

Pr
op

or
tio

n
of

im
m

ig
ra

nt
st

ud
en

ts
,

na
tiv

e
pe

er
s’

pa
re

nt
al

ed
uc

at
io

n
9.

96
**

*
(3

.7
9)

−1
7.

73
(8

2.
21

)
7.

05
**

(3
.4

2)
−2

5.
45

(4
5.

14
)

8.
30

**
(3

.5
4)

−1
7.

66
(4

4.
55

)

A
ll

sp
ec

ifi
ca

tio
ns

in
cl

ud
e

ye
ar

du
m

m
ie

s
C

oe
ffi

ci
en

ts
re

fe
r

to
th

e
to

ta
le

ff
ec

to
f

th
e

va
ri

ab
le

s
in

cl
ud

ed
in

a
co

rr
es

po
nd

in
g

ca
te

go
ry

D
ec

om
po

si
tio

ns
ar

e
in

va
ri

an
tt

o
th

e
ch

oi
ce

of
th

e
(o

m
itt

ed
)

ba
se

ca
te

go
ry

In
pa

re
nt

he
se

s
st

an
da

rd
er

ro
rs

co
rr

ec
te

d
fo

r
sa

m
pl

in
g

an
d

m
ea

su
re

m
en

te
rr

or
s

us
in

g
ba

la
nc

ed
re

pe
at

ed
re

pl
ic

at
io

n
w

ei
gh

ts
an

d
pl

au
si

bl
e

va
lu

es
*

p
va

lu
e

<
0.

10
0,

**
p

va
lu

e
<

0.
05

0,
**

*
p

va
lu

e
<

0.
01

0

123



SERIEs (2014) 5:25–60 47

grant student, panel (b) analyzes the gap between native students and immigrant
students from Latin America, and panel (c) considers the gap between native stu-
dents and immigrant students from other countries. Every block corresponds to a
separate decomposition exercise. The corresponding estimates of the education pro-
duction functions (Eq. 2) and Eq. (3) are reported in Tables 11, 12, 13, 14 in the
Appendix.

We observe that students’ between-school segregation as measured by school fixed
effects explains around six points of the immigrant-native achievement gap in math-
ematics, which is around 11 % of the total gap (panel a). Between-school variation
of the achievement gap is smaller in reading and science, around four points or 7–
8 % of the total gap. It is even less successful in explaining the underperformance of
immigrant students from Latin America (panels b and c).

In the following specification of panel (a) we show that the school effect can be
mainly attributed to the segregation of immigrant and native students across public
and private schools. Estimations of the education production functions suggest that
both immigrant and native students do better in private schools and that the advantage
of private schools cannot be explained by observable school characteristics, such as
class size, teaching load, the quality of educational resources and others (columns 1–2
of Tables 11, 12, 13).

There is no significant correlation between the class size and students’ perfor-
mance, whereas higher teaching loads tend to be negatively correlated with scores
in mathematics. Given that immigrants tend to study in schools where teachers have
relatively smaller teaching loads, the school contribution to the total achievement
gap is underestimated when using school fixed effects. Still, as Table 9 shows, the
achievement gap between native and immigrant students in math would be only 1.37
points higher if the endowments of immigrant and native students were balanced in
terms of class size and teaching loads. Thus the attenuation of the estimated upper
bound of the school contribution to the achievement gap is unlikely to be an impor-
tant issue. Even accounting for the effect of class size and teaching load, the total
effect of the rest of school characteristics on the achievement gap would be slightly
higher than seven points, which is equivalent to 13 % of the gap. In reading and sci-
ences, attenuation of the estimated school contribution to the achievement gap is even
smaller.

Next, we analyze whether the achievement gap can be explained by the proportion
of immigrant peers in school and the corresponding crowding out of native students
with favorable family background to other (often private) schools. Here again we are
not interested in answering the question of whether peer effects actually exist. The
estimation of peer effects is a tricky issue since it runs into the well-known “reflection
problem (Manski 1993): the proportion of immigrant peers might capture the effect of
unobserved differences in individuals’ own characteristics, as well as in school quality
and other peers’ characteristics. Instead, we are interested in characterizing a likely
upper bound of the effect of immigrant peers after controlling for a number of school
characteristics.

We find that the proportion of immigrant peers is negatively associated with indi-
vidual scores (column 3 in Tables 11, 12, 13). A native student who has no immigrants
in the class obtains up to 15 points more than a student who has half of her classmates
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from immigrant origin. This figure is equal to about 20 points in the case of immi-
grant students (columns 4). In order to disentangle the effect of immigrant peers from
the crowding out effect of native peers with wealthy and educated parents, we also
control for the family background of native peers (columns 5 and 6). The idea is that
the lack of native peers from an advantaged background might itself be detrimental to
students’ performance and, at the same time, might be correlated with the presence of
immigrants in school. We observe there is a significant positive correlation between
parental education of native peers and achievement: native students whose native peers
have parents with an additional year of schooling achieve about 12 points more in all
PISA domains. For immigrant students this figure is a bit smaller—about 7–8 points—
but nevertheless it is statistically significant. After controlling for the crowding out of
native peers, the effect of the proportion of immigrant students becomes not statisti-
cally different from zero, both for the achievement of immigrant and native students.
Interestingly, the estimated advantage of private and semi-private schools over public
schools also becomes insignificant after accounting for native peers’ background (with
the exception of the effect of private schools on the math scores of immigrants). Panel
(a) of Table 9 shows that the contribution of peers’ characteristics might account for up
to 6–7 points of the achievement gap and, after conditioning on peers’ characteristics,
school ownership or other observable school characteristics do not make a significant
difference.

We then perform the same analysis separately for immigrants from Latin Amer-
ica and the rest of immigrant students (columns 7 and 8 of Tables 11, 12, 13). We
observe that for both groups of immigrants the proportion of immigrants in school
is not significantly correlated with achievement after controlling for native peers’
background. In contrast, the native peers’ background is an important predictor of
success for both groups of immigrants. Generally, there are no differences in the per-
formance of students studying in public and semi-private schools (with the exception
of Spanish-speaking immigrants who tend to do relatively better in private schools).
Overall, school ownership cannot explain the underperformance of either group of
immigrant students (Table 9, panels b and c). For both groups, the most important
factor seems to be related to immigrant students’ disadvantage in terms of peers’
characteristics.

To sum up, the contribution of the segregation of immigrant and native students
across schools to the achievement gap seems to be pretty limited. Moreover, immi-
grant students seem to have a relative advantage at least in terms of such character-
istics as class size and teachers’ teaching loads, without which the achievement gap
would have been slightly larger. The remaining school characteristics might explain
at most one seventh of the gap. The most important school characteristics in this
respect seem to be related to classmates’ characteristics; and there are no differ-
ences between Latin American students and the rest of immigrant students in this
respect.14

14 Note that the estimated effect of peers’ characteristics might at least partially suffer from the“reflection
problem. So schools are likely to account for even less than one seventh of the achievement gap.
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4.2.2 Family characteristics and the achievement gap

In this section we first analyze the extent to which observed individual characteris-
tics might contribute to the achievement gap between native and immigrant students.
Second, we quantify how the estimated school fixed effects described in the previous
section are robust to controls for individual characteristics. In fact, due to potential
sorting of students with different characteristics into different schools, the estimated
school contribution is likely to be an overestimate. The observed school effect might
partially capture the role of parents’ characteristics or even individual talent. The
robustness of this estimate to individual controls might provide information on the
scale of this overestimation.

Individual characteristics appear to be strongly correlated with performance (Table
14). Female students of both native and immigrant origin perform significantly bet-
ter than their male counterparts in reading proficiency, whereas only native female
students perform significantly worse than male students in mathematics and sciences.
Even if students in the sample are roughly between 15 and 16 years old, relatively
older students tend to have significantly better scores. Parents’ education is signif-
icantly related to students’ performance. A child whose both parents hold a uni-
versity diploma obtain scores about 50 points higher than a child whose both par-
ents have not achieved a diploma of obligatory education. Children of high skilled,
white-collar workers obtain on average 17–19 points more than children of low
skilled, blue-collar workers. While the effect of parental occupation is stronger for
immigrants, the number of books at home and the availability of a computer and a
study desk are all strong predictors of achievement both for immigrant and native
students.

Around 55 % of the estimated gap between immigrants and natives is attributable
to these observable individual characteristics (panel a of Table 9). Parental occupation
and family possessions account for most of this effect.

Finally, we analyze the robustness of the estimated school contribution to the
achievement gap to controlling for individual characteristics. We observe that the size
and the significance of the school contribution (as measured by school fixed effects) is
reduced after controlling for individual characteristics. The estimated contribution of
schools to the gap drops by about 40 %, and in the sciences it becomes not statistically
different from zero.

In the last specification we analyze the contribution of all observable school char-
acteristics after controlling for individual characteristics. Generally, the inclusion of
individual controls does not significantly affect the estimates for any particular group
of school characteristics. Peer characteristics still explain most of school contribution
to the achievement gap.

To sum up, we are able to attribute up to 55 % of the immigrant-native achievement
gap to only few observable individual characteristics. This stands in sharp contrast
with the assessed contribution of schools to the achievement gap: even school fixed
effects can explain at most 13 % of the gap. Even this small estimate of the school
contribution is generally not robust to the inclusion of individual controls.
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5 Conclusions

This paper contributes to the analysis of the phenomenon of immigrant students’
relatively low performance in the compulsory education system in Spain. Accord-
ing to PISA OECD data, an average immigrant student obtains scores that are
about 70 % of the standard deviation lower than that of native students. In this
paper we analyze this gap between immigrant and native students, assessing the
rate of catching up associated with the time that immigrants live in Spain and
characterizing the role of segregation of immigrant and native students across
schools.

We find that, on average, immigrant students tend to improve their performance
with time they stay in Spain. Still, even students who were born in immigrant families
in Spain or who were brought to Spain soon after their birth perform, on average, worse
than native students. The rate of catching up is faster for immigrants who do not come
from Spanish-speaking countries. On the other hand, students from Latin America do
not tend to catch up with native students, despite their initial linguistic advantage over
the rest of immigrants. This result suggests that the knowledge of local language per se
does not guarantee better educational dynamics for immigrant students and that more
understanding is needed of the factors affecting educational performance of students
from Latin America.

A further analysis of the determinants of educational achievement suggests that
more than half of the achievement gap between native and immigrant students can
be attributed to the difference in only a few observable family characteristics, such
as parental occupation and home possessions. At the same time, all between-school
variation of the immigrant-native achievement gap is no more than one seventh of the
gap. School resources provide even less of an explanation for the underachievement of
immigrants from Latin America. Naturally, the true school contribution is likely to be
even smaller than the total between-school variation of the gap, since it is likely that
students with different family characteristics sort in different schools and it is family
background, and not school characteristics, that explain a part of the total school
effect.

Among specific school characteristics, the segregation of immigrant and native
students across public and private schools can partially explain immigrants’ rela-
tive underperformance. At a first glance, private and semi-private schools appear to
generate higher educational outcomes, so the fact that immigrant students are much
less likely to attend private schools seems to negatively affect their relative perfor-
mance. However, the performance differences between private, semi-private and pub-
lic schools are themselves largely explained by the characteristics of native students
attending these schools. It seems that the segregation of immigrant and native stu-
dents across public and private schools occurs along with the crowding out of native
students (from relatively more favorable backgrounds) away from public schools and
schools with higher ratios of immigrant students. Once we account for the back-
ground of native peers at school, we observe no significant differences in performance
across students attending public and private schools or across schools with a differ-
ent proportion of immigrant students. In other words, it seems that the lack of native
peers from relatively more advantageous families is at least as likely to be an expla-
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nation of immigrants’ underachievement as the higher ratio of immigrants among
their peers and the lack of other school resources available to students in private
schools.

The results of our analysis are, on the one hand, reassuring since they indicate that
the existent compositional differences in school attendance between immigrants and
natives do not generate substantial negative performance effects. On the other hand,
they suggest that in order to solve the problem of immigrants’ underachievement, the
range of practices currently used in Spanish schools is not sufficient. Other policies
could thus be tried, perhaps including those that target the learning environment in
immigrants’ families and rely on early intervention practices (Heckman et al. 2010).

Open Access This article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original author(s) and
the source are credited.

Appendix

See Tables 10, 11, 12, 13, 14.

Table 10 Definitions of main variables

Variable Description

Individual-level variables

Female “1” female students, “0” male students

Age Age in years. Varies between 15.33 (15 years and 4 months) and
16.33 (16 years and 4 months). Note that targeted population in
Spain differs by 1–2 months from the general PISA OECD
design

Origin

FB-FP Indicator for foreign born students whose both parents are born
abroad

FB-SP Indicator for foreign born students with at least one parent born in
Spain

SB-FP Indicator for students born in Spain whose both parents are born
abroad

SB-SP Indicator for students born in Spain with at least one of the parents
born in Spain

Years in Spain For FB-FP and FB-SP students indicates the number of years that a
student lived in Spain

Language at home “0” for Spanish and other national languages, “1” for foreign
languages

Number of books at home Reported value of the number of books at home: 1–10; 11–25;
26–100; 101–200; 201–500; more than 500

Study place Indicator of whether a student has a study place available for
him/her at home

Computer Indicator of whether a student has a computer available for him/her
at home
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Table 10 continued

Variable Description

Highest parental
occupational status

Occupation of a parent with the highest occupational level: high
skilled white collar, low skilled white collar, high skilled blue
collar, and low skilled blue collar

Parental education Constructed on the basis of ISCED educational levels reported for
each parent

School-level variables

School size Total number of students in the school

Class size The average class size in the school

Student-teacher ratio Total number of students over the number of teachers. Part-time
teachers are counted as a half of a full-time teacher

Teaching load The ratio between student-teacher ratio and class size, normalized
to the school level. Indicates the the number of classes per teacher
in a given school relatively to the national average of the number
of classes per teacher

Quality of
school’s
educational
resources

PISA index of the quality of the school’s educational resources,
derived from school principals’ reports on the lack of
instructional materials, computers, software, calculators, library
materials, audio-visual resources and science laboratory
equipment etc. for the learning by 15-year olds. Positive values
indicate that the learning of 15-year-olds was not hindered by the
school’s physical infrastructure, and negative values indicate the
perception that the learning of 15-year-olds was hindered by the
school’s physical infrastructure

City Indicator for city location (100,000 inhabitants or more)

School ownership “Public” stands for a public school, “Semi-private” for a private
school with more than 50 % of the budget coming from the local
or state government, “Private” for a private school with less than
50 % of the budget coming from the local or state
government

Streaming “0” no steaming by ability is done in school, “1” steaming by
ability for some classes, “2” streaming for all classes

Proportion of immigrant peers Share of immigrant students in the PISA sample of students from a
given school. Calculated for each student using students’ sample
weights, excluding a given student’s own contribution

Native-peer parents’ education Average (highest) education of native peers’ parents, in years
Calculated on the basis of PISA sample of students using
students’ sample weights, excluding a given student’s own
contribution
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