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Abstract 

A crucial element in evaluating the success of immigrant integration policies is to com-
pare the school performances of immigrant students with that of natives. According 
to large-scale international assessments, immigrant students tend to underperform 
their native peers even after controlling for socioeconomic conditions, with relevant 
differences depending on countries’ migration histories. This article analyses the evolu-
tion in the skills gap between native students and students with an immigrant back-
ground by comparing traditional (France, Germany, and the United Kingdom) and new 
immigration countries (Italy and Spain) using data collected from the Program for Inter-
national Student Assessment survey from 2009 to 2018. We model students’ learning 
outcomes in mathematics and reading in a multilevel setting by clustering students 
at the high school level. This approach allows us to compare countries’ relative per-
formances concerning the immigrant integration process by accounting for the role 
played by high schools and students’ backgrounds. Results show that the differences 
between native and immigrant students in both sets of countries are narrowing 
but still present.
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Introduction
Every year, millions of people migrate across national boundaries, driven by the hope 
for a better life and the need to escape adverse conditions. This phenomenon has grown 
substantially in the last 30 years and now occupies a prominent place on the global 
political agenda. Factors such as improved transportation, the globalisation of econo-
mies, population ageing and demographic decline of Western populations will make 
this topic even more prominent in the future. Thus, the integration of immigrants into 
host countries is a crucial matter in question, both for economic systems and long-term 
growth in social welfare. Educational systems play a crucial role in this integration pro-
cess, particularly as the number of students with a migratory background continues to 
rise. Indeed, according to the Organisation for Economic Cooperation and Development 
(OECD), on average, in the last two decades, the percentage of 15-year-old students with 
a migratory background has increased by more than two points (OECD, 2012b, 2015a).
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Previous research has consistently shown a substantial performance gap between 
immigrant students and natives in several contexts, with immigrants generally under-
performing their native peers. Factors such as students’ socioeconomic background, 
families’ economic and cultural endowments, language proficiency, and country of 
origin contribute to exacerbating inequalities among students with different migra-
tion backgrounds [see, among others, Azzolini et al. (2012); Gabrielli and Impicciatore 
(2022); Heath and Brinbaum (2007); Schnell and Azzolini (2015)], especially when con-
sidering less-advantaged students (Gabrielli et al., 2022).

Building upon this literature, this paper aims to classify countries according to their 
pathway towards integrating immigrant students into their educational systems. In par-
ticular, we rely on data collected from the OECD Program for International Student 
Assessment (PISA) surveys conducted in 2009, 2012, 2015, and 2018 and on a multi-
level approach. This data allows us to analyse students’ performances by accounting for 
the role played by students’ and families’ characteristics, as well as the attended high 
schools. Combining this data with our analytical approach, we provide descriptive 
evidence on the trajectories towards reducing educational achievement inequalities 
between students with different migratory backgrounds. Specifically, we analyse the 
evolution of the performance gap between native and immigrant students over time in 
five European countries: France, Germany, Italy, Spain, and the United Kingdom. These 
countries are selected due to their distinct historical perspectives. Italy and Spain, pre-
viously emigration nations, have become destination countries after the fall of the Iron 
Curtain, making them relatively new destinations. The other three countries have a more 
consolidated, albeit different, migration history. France and the United Kingdom have 
experienced incoming migrant flows reflecting their colonial history. In contrast, Ger-
many’s rampant industrialisation process has acted as a beacon for foreign workers since 
the mid-twentieth century.

Besides the differences between their migratory histories, these countries exhibit sub-
stantial heterogeneity in the organisation of their educational systems and integration 
policies. While these aspects greatly affect students’ achievements, our paper focuses on 
measuring and comparing the educational inequalities in these countries and monitor-
ing their road map towards a more inclusive system, rather than explaining the effec-
tiveness of specific school policies and practices. Nonetheless, we utilise the general 
information on educational systems, policies, and practices observed in the selected 
countries to provide a qualitative description of the main differences that contribute 
to explaining countries’ pathways toward reducing the inequalities related to students’ 
migratory backgrounds. Thus, we focus on the differences in students’ performances 
between and within countries accounting for students’ demographic characteristics and 
the heterogeneity at the high school level to capture changes over time between native 
students and students with immigrant backgrounds. These findings allow both to make 
comparisons between and within countries and highlight the observed road map of each 
country towards integrating students with a migratory background. Moving from this 
framework, this paper deals explicitly with the following research questions:

– How do educational outcomes in mathematics and reading differ among students 
with immigrant backgrounds in new and old destination countries?
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– Have countries experienced a reduction in inequalities linked to immigrant status 
over time?

– Are there countries that tend to fill the gap in academic performances between first- 
and second-generation immigrants?

This paper contributes to the previous literature by providing a measure of the educa-
tional gap between native and immigrant students by relying on (i) observing five coun-
tries with different immigration histories; (ii) information provided by multiple waves of 
an international large-scale assessment survey; (iii) using a robust approach which com-
bines multilevel models with Rubin’s rules for multiple imputations to account for the 
role played by schools and students’ characteristics. Moreover, to the best of our knowl-
edge, this is the first time that country × time × immigrant status interaction terms are 
used to depict the trajectories of countries towards equity between students with differ-
ent immigrant backgrounds in order to spot the effects of the immigrant conditions in 
each country over time and to differentiate between first- and second-generation immi-
grants, providing robust insights on the position of countries in their road map towards 
integrating immigrants. That allows us to evaluate countries’ positions in absolute and 
relative terms. The results show that the differences between native and immigrant stu-
dents are relevant, especially if we compare first-generation immigrants and natives, 
while the gap between natives and second-generations has narrowed in the time frame 
considered.

The paper is organised as follows: Sect. 2 provides an overview of the existing liter-
ature related to the analysis of the gaps in educational achievement between students 
with different immigrant backgrounds. Section  3 provides information on migration 
trends and the main features of educational systems in the countries selected for this 
study. Section 4 presents the data, and Sect. 5 outlines the model fitted. Results are pre-
sented in Sect. 6. Sections 7 and 8 contain discussion and final remarks.

Theoretical framework
The vast literature on the determinants of students’ competencies acknowledges fam-
ily socioeconomic conditions as the main predictor of inequalities observed among 
students, even though important differences are observed between schools and coun-
tries (Bertoletti, 2023; Masci and Ieva, 2016; Sulis et al., 2020) that are related to teach-
ers’ practices, schools’ characteristics and management (Agasisti et al., 2020; Bertoletti, 
2023; Masci et al., 2018). Immigrant students’ low academic performances are regularly 
observed in many economically developed countries as highlighted by many interna-
tional reports (OECD, 2010, 2011, 2012b, 2013b, 2016, 2019).

This gap in educational achievements is influenced by many factors related to language 
and cultural barriers, migration-related costs, discrimination, and socioeconomic ine-
qualities between natives and immigrants [see, for example, Chiswick and DebBurman 
(2004); Hartung (2015); Gabrielli et al. (2022)]. Immigrant students typically underper-
form compared to natives and are characterised by poorer socioeconomic conditions 
that exacerbate these differentials. Nevertheless, the educational gap remains even after 
controlling for students’ socioeconomic status (OECD, 2012b). Indeed, immigrants’ edu-
cational disadvantages are also affected by the national context. For example, Hillmert 
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(2013) compared migrants’ educational performances in five traditional immigration 
countries (France, Germany, the Netherlands, Sweden, and the United Kingdom), con-
cluding that countries’ institutions, policies, and education interact in shaping immi-
grants’ educational situation. Moreover, a considerable degree of heterogeneity in 
educational performances is explained by students’ countries of origin and the level of 
social integration achieved in the host country.

Despite the extensive literature on educational achievement gaps between natives 
and immigrants, most studies focus on traditional destination countries for immigra-
tion, such as North America or the North Central European countries. Their findings 
indicate that the educational disadvantage of young immigrants accounts for the lower 
endowment of parental resources; often, once this under-supply is controlled, the edu-
cational gap shrinks or even disappears. Focusing on Germany, Lüdemann and Schwerdt 
(2013) observed how immigrant students are disadvantaged in terms of grades, teacher 
recommendations, and standardised IQ test scores, which then influence the wage gap 
between native and immigrant workers. For North America countries, Rothon et  al. 
(2009) investigated the educational attainments of minority groups in the United States, 
Canada, and Britain highlighting the pivotal role of students’ socioeconomic background 
and countries of origin, with students from China and India often outperforming natives. 
Comparing the data on 8 industrialised countries, Schnepf (2008) found that countries 
characterised by high levels of educational dispersion among natives (such as New Zea-
land and Australia) also exhibit high dispersion among immigrants. Moreover, they pro-
vide evidence of the importance of student’s language skills, especially for low achievers. 
In the case of new immigration countries, Schnell and Azzolini (2015) examined PISA 
data for Greece, Italy, Portugal, and Spain, showing that immigrants’ disadvantages are 
primarily linked to limited economic resources rather than parents’ educational creden-
tials, which align to those of natives. This suggests that the low level of integration of 
adult immigrants in the job market leads to lower-paid occupations, negatively impact-
ing family well-being and students’ academic performances.

Regarding immigrants’ integration, two other important elements affect their educa-
tional attainment: generational status and the time spent in the country. Second-gener-
ation immigrants tend to outperform first-generation immigrants on average (Schnepf, 
2004; OECD, 2012b), although this effect varies depending on the country of origin. 
For example, studying the participation of immigrants in secondary education in Italy 
and using labour force survey data, Azzolini and Barone (2013) observe how for cer-
tain national groups (e.g., East Asians) the differential with respect to natives disap-
pears in the second-generations. However, other groups (e.g., Northern Africans) still 
exhibit lower performances even in the second-generation. Concerning the time spent 
in the country, previous literature indicates that the gap reduces as immigrants stay in 
the country longer. For example, examining PISA data for Spain, Zinovyeva et al. (2014) 
observe that immigrant students initially underperform natives, but the performance gap 
narrows the more the time spent in Spain. The study’s results emphasise that although 
those of Latin American origin have an initial linguistic advantage among immigrants, 
this advantage does not help them to fill the gap compared with natives. According to 
the authors, most of the gap is due to individual and family features, and only a limited 
amount is due to academic characteristics. Similar evidence is also reported by Vaquera 
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and Kao (2012). Comparing Italy and Spain using PISA data, Azzolini et al. (2012) ana-
lyse the educational achievement gap between immigrants and native students. Also in 
this case, socioeconomic background and linguistic skills prove to be significant pre-
dictors for the observed gaps in both nations, although the language spoken at home is 
more important in Italy.

Lastly, students’ school tracks play a significant role in creating an educational gap for 
immigrants. For instance, Contini and Azzolini (2016) found that the gap arises from 
immigrants’ lower academic performance (primary effect) and the different decision 
models that influence families’ choices regarding their children’s school paths (second-
ary effect). Analysing the transitions from lower to upper secondary schools in Italy, 
and controlling for socioeconomic background, the authors show that children of immi-
grants tend to enrol in vocational paths more than natives, contributing to widening 
the existing gaps. Gabrielli et al. (2022), studying the differences in academic resilience 
between natives and immigrant students in traditional (France, Germany, United King-
dom and Netherlands) and new migration countries (Italy and Spain), provide evidence 
that the policies aimed at improving the school environment with high-quality resources 
in terms of services, teachers’ qualification, parental involvement and extra curricular 
activities have the greatest benefits for immigrant students and those with a vulnerable 
socioeconomic backgrounds. Results also highlight that variations in school policies and 
practices are the main factor contributing to differences in students’ resilience. Moreo-
ver, resilient immigrant students are more prevalent in North-western European coun-
tries and among those who migrate in early childhood. Similar findings are discussed by 
Gabrielli and Impicciatore (2022), who emphasise that negative school-related attitudes 
create barriers between natives and non natives since the primary and low secondary 
school, as shown by the strong association between students’ performance and disad-
vantaged socioeconomic backgrounds [see also Sulis and Porcu (2015); Triventi et  al. 
(2022)].

Therefore, the literature depicts a complex picture in which socioeconomic inequali-
ties and immigration policies in the hosting nations shape the gap in learning outcomes 
between students with different immigrant backgrounds. Moreover, it shows a divide 
between countries that tend to reproduce disparities across generations and those that 
succeed in bridging the gap between second-generation immigrants and natives.

Setting the background
As shown in Fig. 1, in 2018, the percentage of foreign citizens and stateless in the total 
population ranged between 7.4% for France to 11.7% for Germany. Italy, Spain and the 
United Kingdom register, respectively, a percentage equal to 8.5%, 9.8% and 9.5%. Con-
sidering the evolution between 2007 and 2018, we can observe a rise in the percent-
age of foreigners in all the countries except for Spain, which registered a reduction of 
0.2 percentage points. In the time frame considered, the percentage of foreign citizens 
increased by 3.5 points in Italy and the United Kingdom and 3 and 1.6 points in Ger-
many and France, respectively.

This increase in the foreigner population has been met with a variety of policies imple-
mented by host nations and international treaties. Since the early twentieth century, 
migration flows have also been regulated to select migrants based on their skills or to 
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give immigrants the right to live with their families. As noted by Schnepf (2004) and 
OECD (2012b), these features have a direct and relevant impact on the issues related to 
the education of immigrant students.

Apart from differences in the evolution of immigrant populations, these countries also 
show notable variations in their composition. On one hand, Italy and Spain can be classi-
fied as new destination nations, with a large population of low-educated immigrants. On 
the other hand, France and Germany are classified as long-standing destination coun-
tries with many low-educated immigrants, while the United Kingdom is a long-standing 
destination country with many recent and highly educated immigrants (OECD, 2016).

Despite having compulsory education from 9 to 11 years starting from the age of 6, 
these countries exhibit significant variations in the organisation of their school systems. 
In Germany, the education system is jointly governed by the federal government and the 
16 Länder. Each Länder has the authority to make laws on educational issues and its own 
ministries (OECD, 2020b). The Spanish education system is quite decentralised, with 
the 17 regions responsible for schools maintenance, funding, and organisation. Upper 
secondary education provides both a general path for direct access to tertiary educa-
tion and vocational training. The proportion of students enrolled in private schools 
exceeds the OECD average, and grade repetition is common (about 35% of students 
repeat a grade by age 15) (OECD, 2017b). The French school system is highly central-
ised. The curriculum is the same nationwide up to the secondary level. After five years 
of primary school, students progress to collèges, which cover the first four years of sec-
ondary education, followed by lycées that offer a 3-year course of secondary education 
(OECD, 2020a). In the United Kingdom, the education policy and governance are the 
responsibility of its four countries (England, Scotland, Wales, North Ireland); vocational 
education is provided at both secondary and tertiary levels, with large differences across 
countries (OECD, 2015b). Italy’s Ministry of Education oversees the governance of the 
education system and sets national minimum standards, while some responsibilities are 
shared with the regions. Schools have some autonomy in resource allocation, and any 

Fig. 1 Percentage of foreigners and stateless in the resident population.  (Source: EUROSTAT)
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secondary educational path allows access to tertiary education. Italy has higher school 
dropout rates than the OECD average and notable regional disparities in student out-
come measures (OECD, 2017a).

The diverse composition of migrant populations and distinct characteristics of the 
high school system at the national and local level have important consequences on stu-
dents’ educational attainment and the differences among students with immigrant back-
grounds. Thus, it is crucial to consider these differences when interpreting measures of 
educational attainment gaps between natives and immigrants over time.

Data
This analysis considers data collected in the last four PISA surveys (2009, 2012, 2015, 
and 2018). The PISA target population is that of students aged between 15 years and 3 
months and 16 years and 2 months at the time of the survey who have completed a mini-
mum of 6 years of formal education. For many countries, the age of 15–16 represents 
the time for transition from basic education to a more advanced one (OECD, 2012a, 
2014, 2017c, 2020c). We consider students’ performances in reading and mathematics 
as dependent variables. We focus on these subjects as reading skills (literacy) are essen-
tial for learning and understanding information across all subjects, while math skills 
(numeracy) are crucial for success in many fields, such as science, engineering, finance, 
and technology.

In PISA surveys, to minimise the assessment burden on each student and to avoid the 
scaling of skills being influenced by the “booklet effect”, each student is asked to handle 
only a part of the whole test within the three domains assessed (reading, mathematics, 
and science), following a systematic booklet assembly and rotation procedure.1 For this 
reason, PISA provides different plausible values (PV) of student scores rather than one 
measure of achievement. This strategy allows accounting for the uncertainty associated 
with the estimates of each student’s achievements (Monseur and Adams, 2009; OECD, 
2017c). Thus, as these PVs are considered as belonging to different outcome variables, 
they have been used as multiple response variables to monitor achievement in math-
ematics and reading.

To compare students’ performances between immigrant and native students, we con-
sidered the following information for each wave:

• Country of the PISA assessment (country): France (FR), Germany (DE), Italy (IT), 
Spain (ES), United Kingdom (UK).

• Immigrant status (immstat): according to OECD and PISA, immigrant students are 
defined as those whose both parents were born in a different country than the one 
where the student takes the test. Among immigrants, PISA distinguishes between 
second-generation (immstat = 1 ) and first-generation students (immstat= 2 ). 
Second-generation students are born in the country of PISA assessment, while first-

1 The “booklet effect” refers to effects on students’ performances in specific questions related to the number of items and 
the position of these items in the test booklet. See, for example, Gonzalez and Rutkowski (2010); Veldkamp and Sluijter 
(2019); OECD (2005) for details.
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generation students are born in a different country. Natives (immstat= 0 ) refer to 
the remaining population.

Concerning students’ immigrant backgrounds, PISA also provides information on how 
old first-generation immigrants were when moving to the destination country. Consider-
ing 2018, the average age of migration was 7.6 years, ranging from 7.3 in Italy to 9.7 in 
Germany. This information may be used to further classify first-generation students into 
other groups based on the time spent in the country or on whether they have attended at 
least their primary school in their destination country. However, since we are interested 
in the overall differences between native students and those with an immigrant back-
ground, we prefer to not consider the classification of immigrant students based on the 
so-called fractional generations in the analysis.2

Table 1 reports descriptive statistics calculated at the country level for each wave with 
respect to students’ immigrant status and scores. The data set counts 240,417 students, 

Table 1 Descriptive statistics

Wave Average Germany Spain France UK Italy

Number of students

 2009 13,690 3808 23,886 3707 10,539 26,510

 2012 13,792 3497 23,693 4027 10,892 26,849

 2015 7612 4983 6016 5384 11,003 10,674

 2018 12,990 4177 33,244 5648 11,029 10,851

Number of schools

 2009 572 225 886 168 482 1097

 2012 610 227 901 226 507 1187

 2015 344 255 197 250 547 470

 2018 512 220 1,089 251 467 534

% Non-native students (% 2nd generation)

 2009 7.02 (2.15) 12.66 (8.46) 8.54 (1.14) 10.33 (7.77) 5.89 (2.90) 4.84 (1.07)

 2012 8.03 (2.36) 9.84 (8.29) 9.53 (0.98) 12.17 (8.29) 7.37 (3.04) 6.11 (1.63)

 2015 10.49 (4.96) 14.17 (11.36) 9.89 (1.68) 11.03 (7.54) 11.76 (4.32) 7.54 (3.18)

 2018 11.83 (5.88) 19.58 (14.56) 11.51 (4.58) 13.85 (9.30) 11.54 (5.78) 9.07 (4.86)

Read: average reading score (std. dev.)

 2009 498.9 (86.07) 511.6 (87.67) 490.3 (83.32) 512.7 (93.74) 504.7 (86.42) 500.5 (86.26)

 2012 505.4 (86.35) 525.6 (83.16) 498.7 (84.68) 522.8 (96.71) 509.8 (83.39) 504.2 (86.92)

 2015 508.9 (86.15) 529.1 (87.32) 505.2 (78.36) 517.5 (98.85) 507.9 (84.03) 498.2 (83.00)

 2018 493.8 (90.38) 516.6 (97.92) 487.5 (86.40) 496.0 (98.00) 511.3 (92.02) 485.4 (89.59)

Math: average mathematics score (std. dev.)

 2009 499.9 (84.92) 526.7 (90.67) 495.8 (86.75) 512.3 (89.34) 499.8 (79.45) 498.0 (83.00)

 2012 501.8 (85.68) 530.2 (90.77) 499.4 (83.97) 509.7 (89.64) 500.5 (84.41) 499.6 (85.66)

 2015 505.1 (81.34) 521.7 (81.69) 495.3 (76.47) 508.0 (85.11) 502.8 (78.24) 503.6 (83.83)

 2018 499.1 (81.23) 516.5 (87.71) 495.6 (78.17) 496.5 (88.32) 504.7 (79.97) 498.8 (84.06)

2 To explore the role of the time spent in the country by students, we have estimated several specifications in which first-
generation immigrants are divided according to their age of arrival. As expected, the results indicate that the lower is the 
age of arrival in the country the lower is the gap between first-generation and second-generation immigrant students. 
The results are available from the authors upon request.
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with an average of 60,104 students for each wave.3 In total, we have 10,186 schools, with 
an average of 2546 schools for each wave.

Moreover, to take into account the heterogeneity in student demographic and socio-
economic characteristics, the following control variables have been considered among 
the predictors:

• Language spoken at home (lhomediff): this indicator takes value 1 if the language 
spoken at home differs from the PISA assessment language.4

• sex = M: indicator that takes value 1 for male students.
• Parental educational level (pared): highest parental education in years of schooling.
• Parental occupational status (hisei): highest parental occupational status based on 

the International Socioeconomic Index of occupational status (ISEI) (Ganzeboom & 
Treiman, 2003). Higher hisei scores indicate higher occupational status.

• Family possession of cultural items (cultposs): the PISA index of family cultural 
possessions is derived from what the students report on the availability of specific 
items at home such as classic literature, books of poetry, works of art, musical instru-
ments, etc. Higher values indicate a higher family endowment of cultural items.

• Family possession of educational resources (hedres): the PISA index of home edu-
cational resources depends on the availability of items such as a desk to study at, a 
computer, educational software, a dictionary, etc. Higher values indicate higher avail-
ability of educational resources at home.

The lhomediff indicator helps to control for the variations in students’ scores asso-
ciated with their language proficiency and the level of integration of their families in 
the country. Additionally, it partially accounts for the influence of students’ country of 
origin, especially for those coming from countries with colonial ties to the destination 
country. These students, such as immigrants in Spain from Spanish-speaking countries 
in Central and South America, are more likely to speak the language of assessment of the 
PISA test. While the best solution would be to use the information on students’ country 
of origin, this data is only available for some countries, and the definition of country 
of origin varies widely. For instance, in Spain, we observe solely whether a student was 
born in the country of the PISA test, while Italy provides information on immigrants’ 
origin limited to the European level (i.e. Europeans and non-Europeans).

Additionally, we include information on students’ sex and the socioeconomic back-
ground of their families. These variables account for the differences in students’ perfor-
mance that may depend on families’ socioeconomic endowment that, as we highlight in 
Sect. 2, are one of the most relevant determinants of students’ educational attainment.

In addition to students’ and families’ socioeconomic factors, the high school attended 
and its characteristics can also impact students’ academic performances. As described 

3 We have 68,450, 68,958, 38,060, and 64,949 records for 2009, 2012, 2015 and 2018, respectively. The decrease in sam-
ple size in 2015 is primarily due to a reduction in the number of sampled students in Spain. Unfortunately, we do not 
have information on the causes of this reduction. However, it is important to note that this reduction does not impact 
the level of coverage of the target population of enrolled students, as highlighted by OECD (2013a). Furthermore, as 
indicated in Tables 1 and 2, this change does not affect the average characteristics and performances of students, which 
remain stable across waves. Therefore, we are confident that our results should not be affected by this element.
4 Dialects or regional languages are considered equal to the test assessment language.
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in Sect.  5, we account for differences among high schools by employing a multilevel 
approach and including the averages of students’ characteristics at the high school level. 
Although the PISA database provides some information on high schools’ characteristics, 
resources, and policies, we prefer to apply this analytical approach to account for all the 
characteristics that vary among high schools within the same country and wave. Indeed, 
we aim to measure the differences attributable to students’ country of destination and 
immigrant status rather than focus on the specific policies implemented at the school 
level.

Table  2 reports descriptive statistics on control variables calculated at the country 
level for each wave.

In the following, we will handle five PVs estimates for each student as five different 
outcomes of the response variables related to the achievement in mathematics and read-
ing. These values are modelled in a regression setting that combines multilevel analy-
sis with Rubin’s rule for multiple imputations (Rubin, 1987) to get robust estimates of 
the countries’ position regarding the performance differentials with respect to students’ 

Table 2 Students’ characteristics by country and wave

Wave Average Germany Spain France UK Italy

Sex (% females)

 2009 50.56 51.08 49.89 52.31 51.66 50.41

 2012 50.72 51.30 50.61 53.22 50.79 50.33

 2015 51.33 51.11 51.03 52.34 51.66 50.74

 2018 50.43 47.88 50.54 50.21 52.63 48.94

lhomedif: % with language spoken at home different from test language

 2009 3.78 8.74 3.20 4.67 3.18 3.70

 2012 4.19 5.32 3.43 5.86 3.62 4.70

 2015 6.73 9.59 3.66 5.74 5.03 9.39

 2018 7.51 15.18 4.82 8.34 9.36 10.50

hisei: socioeconomic status (std. dev.)

 2009 47.77 (16.62) 49.89 (15.47) 46.81 (17.22) 47.83 (16.97) 49.63 (15.70) 47.59 (16.43)

 2012 49.62 (21.30) 52.26 (20.38) 48.23 (21.60) 53.03 (21.24) 55.14 (20.84) 47.76 (20.87)

 2015 52.54 (21.76) 52.78 (20.23) 49.28 (23.44) 52.11 (21.49) 56.89 (21.35) 50.01 (21.26)

 2018 51.31 (22.50) 52.71 (20.81) 50.19 (23.14) 51.02 (22.17) 58.15 (21.24) 47.42 (20.99)

pared: highest parental education (std. dev.)

 2009 13.17 (3.23) 14.44 (2.82) 12.54 (3.71) 13.00 (1.97) 14.26 (1.87) 13.13 (3.24)

 2012 13.39 (3.15) 14.28 (3.19) 12.82 (3.55) 13.14 (1.95) 14.29 (1.99) 13.45 (3.18)

 2015 13.72 (2.88) 14.48 (3.22) 12.77 (3.78) 13.46 (1.84) 14.01 (2.11) 13.73 (3.07)

 2018 13.79 (3.12) 14.51 (3.50) 13.61 (3.46) 13.65 (1.98) 14.08 (2.15) 13.85 (3.11)

cultposs: family cultural possession (std. dev.)

 2009 0.02 (0.89) – 0.05 (0.94) 0.22 (0.86) – 0.18 (1.02) – 0.23 (0.95) – 0.02 (0.82)

 2012 0.15 (0.99) 0.14 (0.99) 0.24 (0.96) – 0.11 (1.02) – 0.22 (1.01) 0.26 (0.96)

 2015 0.06 (1.01) 0.12 (1.04) 0.16 (0.98) – 0.06 (0.99) – 0.10 (1.05) 0.21 (0.96)

 2018 – 0.02 (0.94) 0.16 (1.01) 0.02 (0.92) – 0.45 (1.04) – 0.19 (1.02) 0.20 (0.75)

hedres: family educational resources (std. dev.)

 2009 – 0.00 (0.90) 0.23 (0.86) – 0.10 (0.90) – 0.23 (0.95) – 0.05 (0.92) 0.11 (0.87)

 2012 0.08 (0.89) 0.26 (0.85) 0.08 (0.87) – 0.16 (0.81) 0.07 (1.00) 0.10 (0.86)

 2015 0.09 (0.92) 0.13 (0.86) – 0.01 (0.89) – 0.19 (0.82) 0.07 (1.01) 0.29 (0.87)

 2018 0.01 (0.94) 0.05 (0.90) – 0.09 (0.90) – 0.19 (0.90) 0.10 (1.01) 0.28 (0.92)
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migratory background. To the best of our knowledge, the use of this approach is new in 
this framework and provides sensible insights on divergences in the effect of immigrant 
background across countries over time.

Model
To analyse the differences in tests scores between native and immigrant students we 
define ym(ijgt(s)) as the mth ( m = 1, . . . , 5 ) PV of the score of student i ( i = 1, . . . ,N  ) 
belonging to school j ( j = 1, . . . , J  ) in country g ( g = 1, . . . , 5 ) at time t ( t = 1, . . . , 4 ) 
in the sth subject ( s = 1 , reading; s = 2 , mathematics). To account for the clustering of 
students in schools, we fit 5 two-level regression models considering students as level-1 
units and schools as level-2 units (Rabe-Hesketh & Skrondal, 2012). Given this frame-
work, students’ scores are modelled as follows:

where Xijt is the vector of students’ and families’ socioeconomic and cultural charac-
teristics shown in Table 1, and Zj includes the average characteristics of students at the 
high school level. The vector of dummy variables Digt includes the interactions between 
students’ immigrant status (native, first-generation immigrants, and second-gener-
ation immigrants), country, and wave. Thus, the ζm parameters measure the perfor-
mance gap between natives and immigrants across countries from 2009 and 2018 with 
respect to the baseline defined as the performance of German natives in 2009. The term 
umj ∼ N (0, σu,m) denotes the random intercepts that capture the differences in average 
performances among schools.

The fixed and random components of the model allow us to differentiate between the 
variability scores due to differences between schools to the one related to within-individ-
ual variability. As highlighted by Mundlak (1978), the combination of random intercepts 
at the high school level umj and the high school-level means Zj accounts for time-invar-
iant characteristics at the high school level that may affect students’ performances [see 
also Grilli and Rampichini (2009)]. Therefore, our empirical approach allows us to cap-
ture divergences in the effect of the different immigrants’ backgrounds across countries 
and waves that do not depend on high school characteristics and students’ socioeco-
nomic background.

Another possible solution to account for the school effect would have been to estimate 
a fixed-effects model that included interaction terms among student migration status, 
country, survey wave, and the entire set of fixed effects observed at the school level. Such 
an approach would have been more robust and required fewer assumptions compared to 
the multilevel model (Wooldridge, 2010). However, it would not have allowed for direct 
comparisons of students’ performances against the baseline. To assess the robustness of 
our results, we provide a comparison of the estimated coefficients related to students’ 
socioeconomic characteristics between the multilevel and fixed-effects models in Table I 
in the supplementary materials. Notably, we observe that the estimated coefficients are 
nearly identical between the two specifications, providing support for the multilevel 
approach and indicating that we account for time-invariant characteristics at the school 
level.

(1)ymijt(s) = αm + β ′
mXijt + γ ′

mZj + ζ ′mDigt + umj + eimjt ,
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An additional element that may affect our results is the unobserved heterogeneity 
related to the compositional differences in students’ populations across countries and 
over time such as students’ countries of origin, average age of arrival in the country, and 
reasons for migration. However, two elements support our empirical specification. First, 
thanks to the multilevel approach, the composition of students population should vary 
within high schools to affect our results. Second, based on the descriptive statistics in 
Table 2, we can note that students’ average characteristics remain stable in the consid-
ered time frame.5 Moreover, to ensure the robustness of our results, we have fitted five 
separate models, one for each country to better account for differences in students’ com-
position within the same country.6 The results obtained are similar to those obtained 
with the overall model. The only notable difference is found when considering the model 
estimated using only French data, where the results indicate lower scores in general for 
all the categories of students and a positive trend in the last two waves.7 Therefore, we 
prefer our estimation approach as it allows for a direct comparison of students’ perfor-
mances across the observed countries.

We estimate the model five times for m = 1, . . . , 5 to account for the variability in the 
PVs associated with student i. The parameter estimates [α,β , γ , ζ , σ 2

u ]
m and the related 

standard errors are pooled using Rubin’s rule (Rubin, 1987). Specifically, denoting with 
θ̂m the estimate of parameter θ for the m th model, its pooled estimate θ̄ is obtained as 
the average estimate over the five models:

The related standard error is defined as:

where SEp(θ̂ ) combines the within-estimate variance (W) and the between-estimate vari-
ance (B), defined as follows:

The combined use of the estimates of the parameters and their related standard errors 
are considered to inspect the time trends in the selected countries regarding the differ-
ences in achievement between native and immigrant students.

The multilevel model described has been fitted with the mixed routine for linear 
mixed-effects models available in STATA 16.1.

(2)θ̄ = M−1

M

m=1

θ̂m.

(3)SEp(θ̂) =

√

W + B+
B

M
,

(4)W =

∑

M

m=1 SE(θ)
2

M
,

(5)B =

∑

M

m=1(θ̂ − θ̄ )2

M − 1
.

5 We observe relevant differences only in the last wave with respect to the variables lhomedif and hedres in Germany 
and in cultposs in Spain.
6 We thank the anonymous reviewer for suggesting this solution.
7 The results are available from the authors upon request.
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Results
The results regarding students’ reading performances are reported in Table  3, while 
those on mathematics scores are shown in Table 4. In each table, the coefficients related 
to variables Zj (i.e. students’ average characteristics at the school level) are indicated as 
school: Xijt , where Xijt is one covariate at the student level (i.e.  school: pared for the 
average of pared). Results show that the between-school variability is a relevant source 
of the total variability. Indeed, the estimates show that about 32% of the differences in 

Table 3 Pooled multilevel model: reading

Variable Coeff. se p-value Variable Coeff. se p-value

Intercept 390.23 6.14 0.000 2nd.de.18 5.18 4.96 0.297

pared 0.05 0.07 0.429 2nd.es.09 – 10.97 5.60 0.050

hisei 0.48 0.01 0.000 2nd.es.12 – 28.20 5.89 0.000

cultposs 10.61 0.24 0.000 2nd.es.15 4.82 9.88 0.625

hedres 3.98 0.22 0.000 2nd.es.18 – 12.39 3.70 0.001

lhomedif = yes – 15.09 0.96 0.000 2nd.fr.12 – 1.66 6.08 0.785

Sex = m – 20.63 0.38 0.000 2nd.fr.15 – 0.77 6.31 0.902

School: pared 1.39 0.49 0.005 2nd.uk.09 13.65 5.61 0.015

School: hisei 1.87 0.08 0.000 2nd.uk.12 – 3.50 5.33 0.511

School: cultposs 11.58 1.62 0.000 2nd.uk.15 – 10.36 5.11 0.043

School: hedres 35.49 1.63 0.000 2nd.uk.18 – 15.06 4.75 0.002

School: lhomedif – 17.71 4.65 0.000 2nd.it.09 – 14.36 5.47 0.009

School: male – 24.75 2.23 0.000 2nd.it.12 – 19.58 4.86 0.000

Nat.de.09 (bas.) – – – 2nd.it.15 – 41.84 6.24 0.000

Nat.de.12 2.56 3.81 0.502 2nd.it.18 – 34.23 4.67 0.000

Nat.de.15 12.27 3.96 0.002 1st.de.09 – 14.66 6.13 0.017

Nat.de.18 5.45 3.90 0.162 1st.de.12 – 15.60 11.73 0.184

Nat.es.09 – 0.11 3.21 0.972 1st.de.15 – 19.75 10.15 0.052

Nat.es.12 – 3.77 3.17 0.234 1st.de.18 – 38.06 6.68 0.000

Nat.es.15 5.16 3.93 0.189 1st.es.09 – 38.31 3.74 0.000

Nat.es.18 – 10.82 3.03 0.000 1st.es.12 – 36.79 3.55 0.000

Nat.fr.09 26.47 4.15 0.000 1st.es.15 – 16.77 6.07 0.006

Nat.fr.12 18.29 3.92 0.000 1st.es.18 – 28.98 3.53 0.000

Nat.fr.15 13.04 4.03 0.001 1st.fr.09 13.03 8.85 0.141

Nat.fr.18 6.30 3.81 0.098 1st.fr.12 – 9.39 7.50 0.211

Nat.uk.09 8.96 3.32 0.007 1st.fr.15 – 6.36 7.55 0.400

Nat.uk.12 – 3.77 3.26 0.247 1st.fr.18 – 13.31 6.27 0.034

Nat.uk.15 – 9.24 3.51 0.009 1st.uk.09 4.16 5.80 0.473

Nat.uk.18 –7.98 3.44 0.020 1st.uk.12 – 1.18 5.15 0.819

Nat.it.09 – 4.09 2.99 0.172 1st.uk.15 – 23.91 5.54 0.000

Nat.it.12 – 7.50 3.03 0.013 1st.uk.18 – 9.61 4.68 0.040

Nat.it.15 – 22.04 4.16 0.000 1st.it.09 – 29.65 3.80 0.000

Nat.it.18 – 27.17 3.22 0.000 1st.it.12 – 26.27 3.92 0.000

2nd.de.09 – 9.04 4.72 0.055 1st.it.15 – 57.56 5.63 0.000

2nd.de.12 – 1.24 5.87 0.833 1st.it.18 – 38.63 4.89 0.000

2nd.de.15 3.72 5.71 0.515

Random-effect parameters Estimate se

Between schools std. dev. 34.41 0.14

Residual std. dev. 71.49 0.07
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students’ scores that are not explained by the heterogeneity of students in terms of soci-
oeconomic characteristics and immigrant status are explained by differences between 
schools.

Concerning students’ reading competencies, female students score nearly 20 points 
higher than males. In line with the previous literature, higher reading performance is 
positively associated with the students’ socioeconomic status, educational resources, 

Table 4 Pooled multilevel model: mathematics

Variable Coeff. se p-value Variable Coeff. se p-value

Intercept 353.40 5.85 0.000 2nd.de.18 – 16.33 5.21 0.002

pared 0.22 0.07 0.002 2nd.es.09 –  19.75 5.52 0.000

hisei 0.50 0.01 0.000 2nd.es.12 – 27.15 6.09 0.000

cultposs 8.58 0.23 0.000 2nd.es.15 – 19.35 8.74 0.027

hedres 5.31 0.23 0.000 2nd.es.18 – 26.94 4.82 0.000

lhomedif = yes – 7.83 1.21 0.000 2nd.fr.12 – 28.55 5.64 0.000

Sex = m 19.33 0.43 0.000 2nd.fr.15 – 19.80 5.76 0.001

School: pared 2.59 0.47 0.000 2nd.uk.09 – 10.47 5.96 0.079

School: hisei 1.82 0.08 0.000 2nd.uk.12 – 28.03 5.36 0.000

School: cultposs 5.56 1.57 0.000 2nd.uk.15 – 26.22 5.15 0.000

School: hedres 37.79 1.55 0.000 2nd.uk.18 – 32.73 5.79 0.000

School: lhomedif –  12.00 4.12 0.004 2nd.it.09 – 29.13 5.49 0.000

School: male – 3.09 2.08 0.138 2nd.it.12 – 27.63 4.64 0.000

Nat.de.09 (bas.) – – – 2nd.it.15 – 43.57 5.61 0.000

Nat.de.12 – 4.45 3.88 0.251 2nd.it.18 – 30.14 6.14 0.000

Nat.de.15 – 6.40 3.91 0.101 1st.de.09 – 16.62 7.14 0.020

Nat.de.18 – 9.39 3.84 0.014 1st.de.12 – 25.28 11.54 0.028

Nat.es.09 –  1.84 3.17 0.561 1st.de.15 – 37.02 8.39 0.000

Nat.es.12 –11.49 3.12 0.000 1st.de.18 – 33.68 6.80 0.000

Nat.es.15 – 12.83 3.90 0.001 1st.es.09 – 52.78 3.69 0.000

Nat.es.18 – 12.01 3.18 0.000 1st.es.12 – 54.67 3.54 0.000

Nat.fr.09 15.98 4.14 0.000 1st.es.15 – 42.09 5.78 0.000

Nat.fr.12 – 4.21 3.93 0.284 1st.es.18 – 42.84 4.64 0.000

Nat.fr.15 – 5.06 3.74 0.177 1st.fr.09 0.67 9.44 0.943

Nat.fr.18 – 8.46 3.79 0.026 1st.fr.12 – 30.04 7.22 0.000

Nat.uk.09 – 9.20 3.32 0.006 1st.fr.15 – 23.44 6.74 0.001

Nat.uk.12 – 27.42 3.22 0.000 1st.fr.18 – 23.07 8.80 0.009

Nat.uk.15 – 27.95 3.29 0.000 1st.uk.09 – 12.34 5.95 0.038

Nat.uk.18 – 28.75 3.44 0.000 1st.uk.12 – 15.72 5.01 0.002

Nat.it.09 – 17.25 2.98 0.000 1st.uk.15 – 35.32 4.36 0.000

Nat.it.12 – 21.88 3.03 0.000 1st.uk.18 – 21.91 6.63 0.001

Nat.it.15 – 29.44 3.51 0.000 1st.it.09 – 40.07 3.86 0.000

Nat.it.18 – 26.99 3.43 0.000 1st.it.12 – 34.45 3.93 0.000

2nd.de.09 – 12.34 4.61 0.007 1st.it.15 – 53.02 5.84 0.000

2nd.de.12 – 17.56 5.65 0.002 1st.it.18 – 37.74 5.55 0.000

2nd.de.15 – 22.21 4.90 0.000

Random-effect parameters Estimate se

Between schools std. dev. 34.16 0.15

Residual std. dev. 69.62 0.14
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and the possession of cultural items. A small positive association is also observed for 
the level of parental education. These positive effects are also found in relation to stu-
dents’ average characteristics at the high school level. Conversely, performances tend to 
decline when the language spoken at home differs from the test language, as well as in 
high schools with a higher proportion of males and students who do not speak the test 
language at home.

These findings remain consistent when examining students’ mathematical competen-
cies. Indeed, from Table 4 we can see comparable effects for parental education, socioec-
onomic status, cultural possessions, and educational resources both at the individual and 
school level. We also observe a small negative effect related to the differences between 
the language spoken at home and the assessment language. A significant difference is 
related to the effect of students’ sex: males outperform females by about 19 points in 
mathematics (the opposite was observed for reading).

To sum up, all indicators reflecting students’ access to socio-cultural resources have 
the expected impact on their competencies. On average, parental education and educa-
tional resources have a pronounced effect on mathematics scores, while the impact of 
cultural possessions is stronger in determining divergences in reading.

As outlined in Sect. 5, we measure the differences between native and immigrant stu-
dents by including the set of country × year × immigrant status interaction terms. To 
allow the comparison of students’ performances across countries and waves we consider 
the average achievements of native Germans in 2009 as the baseline. Consequently, each 
interaction coefficient identifies the distance in performance for a particular category of 
students from the average performance of a native German in 2009. Positive values high-
light higher values of learning outcomes, whereas negative values indicate lower perfor-
mances compared to the baseline.8

Based on the results in Table 3, it is evident that immigrant students in Spain and Italy 
are those that obtain the lowest scores, along with second-generation immigrants in the 
United Kingdom in the 2018. Indeed, all the coefficients estimated for first-generation 
students in Italy and Spain are significantly lower than the baseline, with the lowest per-
formances observed among students in Italy in 2015. In France, only students in 2018 
registered a performance significantly lower than the baseline, while the worst perfor-
mances in Germany and United Kingdom are observed in 2018 and 2015. Overall, the 
point estimates show that first-generation students have performances that are below 
the baseline, with the best performance observed among students in France in 2009. 
Similarly, the results for second-generation immigrants indicate that students in Italy 
and Spain have the worst performances, except for those in Spain in 2015, where the 
point estimate is above the baseline. The highest performances were observed among 
students in the United Kingdom and France in 2009. When considering natives, Italy 
exhibits the worst performance within the time frame considered, with all the parameter 
estimates that are significantly lower than the baseline, except for students in the 2009 
wave. For Spain, only the 2018 wave registers performances significantly lower than the 
baseline, while the same holds true for the last two waves in the United Kingdom. The 

8 To provide a graphical comparison of students’ performances Figs. S1 and S2 in Additional file 1 display the param-
eters estimated for students’ scores in reading and mathematics with the associated 95% confidence interval.
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analysis of the differences between countries in the reading competencies shows that the 
highest ranks are held by natives in France between 2009 and 2015 and in Germany in 
2015. Among immigrants, only second-generation students in the United Kingdom in 
2009 registered a significant positive difference with respect to the baseline.

The coefficients estimates regarding mathematics performances in Table 4 show a dif-
ferent picture with respect to those observed for reading. If we consider the natives, we 
can note that most of coefficients are significantly lower than the baseline, with the low-
est ranks occupied by students in Italy and United Kingdom. Concerning first-generation 
students, most estimated parameters are significantly below the baseline. The only group 
that exhibits values close to the baseline is the one estimated for the 2009 wave in France. 
Conversely, students in Italy and Spain consistently achieve lower rankings, while the 
best performances are observed in the early waves in France, the United Kingdom, and 
Germany. As for second-generation students, the highest rankings are observed among 
students in France and the United Kingdom in 2009. Indeed, the parameter estimates 
for these students do not significantly differ from the baseline. However, all the other 
estimated coefficients for second-generation students are significantly lower than zero.

Focusing on the analysis of students’ performance trends, Figs.  2, 3, 4, 5,  6 outline, 
for each country and dependent variable, the variation in students’ achievements across 
waves measured by the immigrant status–country–wave fixed effects.

From Fig.  2, we observe the following trends in Germany. Natives’ performances 
in reading had an increasing trend from 2009 to 2015 and then decreased in 2018, 
although it remained above the value registered in 2009. Second-generation students’ 
performances improved over time, reaching the same level as natives in 2018. How-
ever, this improvement is primarily due to a decline in natives’ performances rather 

Fig. 2 Germany: estimated parameters by immigrant status and wave. The figure shows immigrant status–
country–wave fixed effects estimated via the pooled multilevel models in Tables 3 and 4
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than an increase in scores among second-generation students. First-generation stu-
dents consistently underperform natives and second-generation students with a sub-
stantial reduction in performances in the last wave. This reduction may be attributed 
to changes in the composition of first-generation students in the last wave. Notably, 

Fig. 3 France: estimated parameters by immigrant status and wave. The figure shows immigrant status–
country–wave fixed effects estimated via the pooled multilevel models in Tables 3 and 4

Fig. 4 United Kingdom: estimated parameters by immigrant status and wave. The figure shows immigrant 
status–country–wave fixed effects estimated via the pooled multilevel models in Tables 3 and 4
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as shown in Table 2, we observe an increase in the share of students that do not speak 
German at home (from 9.59% in 2015 to 15.18% in 2018) along with a decrease in 
families’ educational resources as measured by the hedres indicator (from 0.13 in 
2015 to 0.05 in 2018). These elements may be related to events such as the Syrian 

Fig. 5 Spain: estimated parameters by immigrant status and wave. The figure shows immigrant status–
country–wave fixed effects estimated via the pooled multilevel models in Tables 3 and 4

Fig. 6 Italy: estimated parameters by immigrant status and wave. The figure shows immigrant status–
country–wave fixed effects estimated via the pooled multilevel models in Tables 3 and 4
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refugee crisis and Germany’s role as destination country for asylum seekers. However, 
due to incomplete data on students’ country of origin, we cannot control for this ele-
ment in the analysis.9 In mathematics, natives’ performances remain relatively stable 
over time. This trend is also observed among second-generation students until 2015. 
Between 2015 and 2018, second-generation students’ performances experienced 
growth and approached levels similar to native students. For first-generation stu-
dents, we can note a decreasing trend that reached its minimum in 2015 while stay-
ing stable in 2018. The results suggest that the German system has reduced the gap 
between native and second-generation students. In contrast, the one between natives 
and first-generation has considerably widened. However, as previously mentioned, 
this element may be due to a change in the internal composition of first-generation 
students’ group.

Figure  3 shows the parameter estimates for students’ in France. Despite showing a 
descending trend, French natives’ register the best performances in reading among all 
students, especially when considering early waves. First- and second-generation immi-
grants saw a decline in performances from 2009 to 2012, but they stabilised thereafter. 
From 2012 onward, second-generation students attained performances comparable to 
those of native students in Germany in 2009. Conversely, first-generation students con-
sistently underperformed, reaching their lowest point in 2018. With respect to math-
ematics scores, we observe a reduction in students’ performances between 2009 and 
2012, while students’ performances remain stable after 2012. In particular, natives 
exhibit performances similar to the baseline, while the coefficients estimated for immi-
grant students are markedly below zero. Moreover, similar to the findings for reading 
scores, these two groups showed comparable performances in the time frame consid-
ered. This evidence suggests that first- and second-generation students in France do not 
differ in terms of their performances in reading and mathematics.

For the United Kingdom, we found the narrowest gap between natives’ and immi-
grants’ performances in reading. Except for the estimate for first-generation immigrants 
in 2015, the estimated coefficients are similar across different groups. However, the 
observed trends do not show significant improvement in students’ performances. These 
findings are also confirmed for mathematics, as students with an immigrant background 
do not show significant differences compared to natives. However, the results indicate 
that, on average, students in the United Kingdom achieve lower scores in mathematics 
compared to the baseline.

Therefore, in traditional immigration countries such as France and Germany first-gen-
eration immigrants consistently lag behind natives and second-generation immigrants 
while their performance levels are comparable to those of native students in the United 
Kingdom. Moreover, there is a general decline in students’ performances, except for the 
reading performances of natives and second-generations in Germany. Second-gener-
ation students show similar performance levels compared to natives in both Germany 
and the United Kingdom while showing more similarities with first-generation students 
in France.

9 We appreciate the valuable input from the anonymous referees who brought attention to this aspect.
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Findings from Spain in Fig. 5 indicate a decline in students’ performances compared 
to the 2009 wave. Regarding reading, second-generation immigrants and natives showed 
similar performances in 2015 and 2018. This element can be related to the reduction in 
the share of foreigners in the resident population started in 2013 after the Great Reces-
sion (see Fig. 1). Indeed, since immigration in-flows have reduced, we can expect that 
the population of second-generation immigrants is composed by students that have 
spent an higher number of years in the host country and, therefore, may benefit from 
having attended their first-cycle of education in the destination country.10 Considering 
first-generation students, the results for both dependent variables show an increasing 
disparity between first-generation students and the other groups. Unlike previous cases, 
first-generation immigrants in Spain exhibited a positive trend in performances com-
pared to 2009. However, their scores still fall behind those of native students, especially 
in terms of mathematics achievement.

In Italy, the differences between natives and students with immigrant backgrounds 
seem more substantial in the earlier waves. In 2018, immigrants and natives exhibit 
very similar performances, particularly in mathematics where the differences between 
natives and second-generation students are minimal. However, this similarity seems 
to be driven, at least for reading, by a decline in natives’ performances. It is important 
to note that, across all groups considered, students’ competencies in Italy fall signifi-
cantly below the value observed for native students in Germany in 2009. However, we 
can highlight an improvement in immigrants’ performances in the last wave. It is worth 
mentioning that in 2009, there was a noticeable gap in competencies between native stu-
dents and first-generation immigrants in both mathematics and reading. In contrast, in 
2018, the educational system appears to be less unbalanced. Additionally, the observed 
gap between the average level of competencies in reading and mathematics, which was 
particularly evident among natives in 2009 and 2012, appears to have narrowed in the 
last two waves.

Discussion
The findings described in the previous section provide insights into countries’ pathways 
that countries have taken to reduce educational inequalities among students with differ-
ent migratory backgrounds. It is interesting to discuss them moving from our research 
questions (RQ).

With respect to the first RQ (How do educational outcomes in mathematics and 
reading differ among students with immigrant backgrounds in new and old immigrant-
destination countries?), the findings suggest that, on average, native students in both 
traditional and new destination countries perform better in both learning outcomes, fol-
lowed by second- and first-generation immigrants. However, in line with previous litera-
ture, the results change depending on the country and the skill area being considered.

In new destination countries, Spain shows a different pattern between students’ read-
ing and mathematics performances. While the gap between native and immigrant stu-
dents remains stable in mathematics, there is an improvement in reading performances 

10 We thank the anonymous reviewers for suggesting this element.
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of second-generation students, reaching levels similar to those of natives in the last two 
waves. In Italy, we observe a similar pattern (both for mathematics and reading), with a 
noteworthy reduction in the performance gap between natives and immigrants in the 
last wave.

For traditional destination countries, the results show similar patterns in both skills 
areas for the United Kingdom and France. In both countries, we observed a reduction in 
students’ performances across all the groups considered. In contrast, Germany is the only 
country where reading performances improve for native and second-generation students, 
while experiencing a decline in mathematics scores similar to the other countries.

Regarding the second RQ (Have countries experienced a reduction in inequali-
ties linked to immigrant status over time?), the results show the persistence of the gap 
between native and immigrant students. These differences are particularly pronounced 
in the earlier waves and if we compare natives and first-generation students. However, 
each country presents a different picture regarding the path toward narrowing the gaps.

In the case of new destination countries, we observe a reduction in the gap in Spain. 
First-generation students’ performances have improved from 2009 to 2018, while native 
and second-generation students have maintained a performance level similar to that of 
2009 in the last wave. Moreover, since 2012, second-generation students’ results are in 
line with those of natives. As for Italy, the gap between immigrant and native students 
has reduced, especially in the last wave. This reduction can be attributed to an improve-
ment in first- and second-generation students’ results and a reduction in the perfor-
mances of natives. It is worth noting that students in Italy exhibit some of the lowest 
performances levels, particularly in reading competencies. Nonetheless, this improve-
ment in immigrant students’ relative performances may signal an improvement in the 
integration of immigrant students.

In traditional immigration countries, we find that the United Kingdom, with its colo-
nial history and international language, appears to have a less pronounced imbalance, 
with students’ performances being very similar across the groups. In France, there is a 
high degree of similarity between the achievements and trends observed for first- and 
second-generation students, suggesting that immigrant students struggle to benefit from 
the time spent in the hosting country, possibly indicating a lack of integration process. 
However, it is noteworthy that students in France register some of the highest perfor-
mances level observed in the data, along with native and second-generation students in 
Germany. As for Germany, the results show an enhancement in reading performances 
for native and second-generation students. However, although the gap between these 
two groups has reduced, the country continues to exhibit persistent differences between 
first-generation immigrants and other students, which have worsened over time. There-
fore, the results show that even if the educational systems in traditional immigration 
countries had more time to foster integration, they have different results in terms of 
effectively reducing inequalities among students with different immigrant backgrounds.

In line with the previous literature [see, for example, OECD (2012a)], the results show 
that the gap in educational attainment between native and immigrant students is still rel-
evant, even after accounting for students’ socioeconomic background, individual charac-
teristics, compositional variables and other unobservable factors shared by student who 
experience the same school environment. Moreover, the evidence regarding families’ 
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economic and cultural resources confirms the existence of a ‘double origin gap’ affecting 
less-advantaged students, which stems from both their migratory and socioeconomic back-
grounds [see, for example, Gabrielli et al. (2022)]. However, this gap is less pronounced for 
second-generation immigrants, as highlighted by Azzolini et al. (2012), who benefit from 
being raised in the host country.

Looking at the third RQ (Are there countries that tend to fill the gap in academic perfor-
mances between first- and second-generation immigrants?), the results show that, in general, 
second-generation immigrants achieve better results compared to first-generation ones. 
This element can be attributed to the additional time spent in the country and the opportu-
nity to complete their initial schooling in the destination country.

Among the traditional destination countries, the United Kingdom show the best results 
in reducing the gap between immigrant students and natives. First- and second-genera-
tion immigrants in the United Kingdom achieve results similar to those of natives within 
the time frame considered. On the other hand, Germany shows a widening gap in perfor-
mance between immigrant students, primarily due to an improvement in second-genera-
tion students’ performances and a decline in the achievements of first-generation students. 
Germany has the largest performance gap among the countries considered, especially in 
reading skills in 2018. As discussed in Sect. 6, an explanation for the reduction in first-gen-
eration immigrants’ performances in 2018 can be found in the modification of the com-
position of immigrant students populations, as signalled by the reduction of the share of 
students that speak German at home and families’ educational resources. In France there is 
not significant difference between first- and second-generation immigrants, as both groups 
consistently lag behind native students over time.

We observe two different patterns between Italy and Spain here considered as new des-
tination countries. Italy shows a reduction in the performance gap between immigrants 
and natives in the last wave. This reduction is evident for both first- and second-generation 
students, who have improved their performances compared to natives. However, the gap 
between students with immigrant backgrounds has narrowed only in reading while remain-
ing stable in mathematics. In Spain, the gap between first- and second-generation students 
persists across the waves for both educational outcomes. However, from 2009 to 2018, the 
gap has reduced in magnitude thanks to an improvement in first-generation students’ per-
formances between 2012 and 2015.

To sum up, the evidence suggests that four out of the five examined countries are still far 
from closing the gap between native and immigrant students. Factors such as colonial his-
tory, linguistic differences, and the socioeconomic context of each country contribute to 
the definition of completely different paths toward the integration of immigrant students. 
These findings, reached using a novel approach that accounts for differences among stu-
dents’ characteristics and high schools, confirm results that have already been discussed 
in the literature but also provide valuable insights into the educational inequalities and the 
dynamics of immigrant student integration across countries and over time.

Conclusions
The response of school systems to migration challenges has a substantial impact on the 
socioeconomic conditions of countries in terms of inclusion and social welfare. In recent 
years, tens of thousands of migrants and asylum seekers, including many school-aged 
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children, have fled their countries of origin to find safety and a better life in Europe. 
Given this phenomenon, it is crucial to assess whether European educational systems 
are suited to facilitate the integration of immigrant students (and the future workforce) 
into their new communities. Can these systems effectively prepare all students for a 
society in which people are willing to collaborate with others from different cultural 
backgrounds?

In this regard, the analysis proposed has provided valuable insight into the gaps in aca-
demic achievements between native and immigrant students, as well as their evolution 
over time, shedding light on the position of the countries in the path towards the inte-
gration of immigrant students. However, as previously mentioned, these performance 
differences may be influenced by various factors, including the characteristics of high 
school systems and integration policies at the country level. Successful immigrants inte-
gration requires collaboration across different policy domains and between central and 
local government authorities. Despite the analysis of the effectiveness of these policies is 
behind the goals of this paper, this Section offers reflections on the elements that should 
characterise such policies.

According to OECD (2015a), several aspects must be considered to foster immigrant 
integration in schools. These include offering high-quality early childhood education, 
and ensuring that all teachers, not just specialists, are prepared to teach in classrooms 
with immigrant students. Indeed, skilled and well-supported teachers are crucial for suc-
cessful integration as they can tailor their instructional approaches to reflect the diver-
sity of their student populations and help all students achieve the educational goals and 
standards of the host country. Moreover, the prompt provision of language instruction 
can enhance the integration of immigrants since, as our analysis highlights, language 
barriers are a relevant cause of academic delays.

Moreover, an examination of the education policies implemented in the selected 
countries reveals that they pushed forward different priorities to reduce disparities and 
improve efficiency. Germany has focused on specific policies for integrating disadvan-
taged students and enhancing external school evaluation practices. Spain has prioritised 
policies to strengthen school autonomy, principal leadership, and vocational education 
and training. Italy, has recently undertaken reforms to promote quality by addressing the 
inefficiencies of its educational system, such as promoting school autonomy and improv-
ing staff recruitment and evaluation. France has implemented a wide range of policies 
to reduce social inequalities by promoting a new culture of evaluation, less academic 
training of teachers, and improved counselling system between secondary and higher 
education. The United Kingdom has a long-standing tradition of implementing poli-
cies to monitor and support underperforming schools through specialised programmes 
(OECD, 2017a, 2017b, 2020a, 2020b; Sulis et al., 2020). That said, whatever the policy is, 
its effect in reducing inequalities could be properly assessed only in the long run period.

In any case, the analysis show that differences in academic achievements between 
native and immigrant students persist, although they are narrowing. These differ-
ences remain even after accounting for students’ socioeconomic backgrounds and the 
characteristics of high schools that may affect students’ performances. As expected, 
first-generation students are those that may benefit more from a more effective inte-
gration process by showing a persistent lag in literacy and numeracy performances 



Page 24 of 26Porcu et al. Genus           (2023) 79:19 

in almost all the countries considered. On the other hand, the performances gap 
between second-generation immigrants and natives is diminishing, particularly in 
reading performances. However, the widespread and persistent learning differentials 
among students with migration backgrounds calls for further investigation on the 
causes behind these gaps and on the set of policies that may effectively improve the 
integration of immigrant students into the society and the labour market of the desti-
nation countries.

To the best of our knowledge, these findings, even if they confirm results already 
discussed in the literature (see Sect. 2), have the merits that they have been reached 
(i) observing countries with different immigration histories, (ii) relying on informa-
tion provided by multiple waves of an international large-scale assessment survey, 
and (iii) using a robust approach which combines mixture models with Rubin’s rules 
for multiple imputation analysis to provide reliable estimates of countries’ parame-
ters by accounting for differences among high schools within the same country. As 
far as we know, this is the first time that the interaction terms between waves, coun-
tries and immigrant backgrounds are modelled to detect the trajectories of countries 
towards equity between students with different immigrant backgrounds and to dis-
cover changes in the observed gaps. Moreover, the approach provides a clear measure 
of country position in the road map of students’ integration, that can be used to make 
any kind of direct comparison between and within countries and waves.

However, the analysis suffers from some significant limitations. First, we cannot 
assess the role of specific policies aimed at integrating immigrant students. Indeed, 
the lack of time-variant information on these policies prohibits such analysis. Sec-
ond, due to the unavailability of information on students’ backgrounds in terms of, 
for example, country of origin or reasons for migration, we do not control for compo-
sitional differences across countries and over time. Therefore, further investigations 
are needed to assess which policies can counteract education inequalities among stu-
dents with different immigrant backgrounds and how the changes in the characteris-
tics of students’ populations affect countries’ performances towards the integration of 
immigrant students.
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