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1 INTRODUCTION

This thesis analyses the skills of immigrants in three very different European countries such as Germany,
Italy and Sweden, and derives some conclusions in terms of efficacy of integration policies.

We shall consider as primary source the data collected through the Programme for International Student
Assessment (PISA), which is a worldwide study conducted by the Organisation for Economic Co-operation
and Development (OECD). The PISA assessment is designed to evaluate educational systems by testing the
skills and knowledge of 15-year-old students in participating countries.

1.1 Context and Relevance of the Theme

The incorporation of foreigners and their descendants into host country schools can be very important for
a good social integration of these students, with relevant effects on the future labour market of the host
country. More generally, an effective integration can provoke a positive impact on their overall economic
and societal well-being (OECD, 2015)!. The educational system, along with the migration history and the
policy traditions of the host country, can play a crucial role in shaping the academic and social resilience
of immigrant children (Bilgili et al., 2019)2.

Through the PISA dataset it is possible to compare and analyse these dynamics considering student,
school and parent questionnaires. This provides insights into the differences in student skills across
countries, and it allows to assess the role of their families’ socioeconomic background.

1.2 Objectives based on PISA datasets:

The present work aims at identifying the cross-country differences in educational performance of
immigrant students in Italy, Germany and Sweden.

By conducting a comparative analysis, the study aims to uncover the underlying factors contributing to
the disparities in academic outcomes between immigrant and native students across these three
countries. Special emphasis will be placed on examining how different family backgrounds, educational
systems and integration policies influence the performance of immigrant students within each national
context.

1.3 Structure of the Thesis

The thesis is articulated in four chapters containing the complete tables of results stemming from the
preliminary data analysis and terminates with the conclusions.

The theoretic background and research literature are presented in the first chapter. The section includes
an historical prospective of European migration flows, along with a description of the characteristics of
the present migratory waves. The focus is then shifted to Italy, Germany and Sweden migration history,
migration management and education system. The choice of the three case studies is sustained by an
introduction to the integration indexes MIPEX and MCP. Finally, the theoretic background and the
reference studies will be presented.



The second chapter begins with an overview of the PISA program and proceeds with a description of the
dataset structure and contents. The variables examined in the present study are listed and defined along
with the methodological information on the data analysis.

The third section introduces the descriptive statistics that emerge from a comparative study of the
presented variables. The research begins by evaluating the aggregate test scores for all European
countries that take part to PISA and indicates the differences between natives and immigrants
attainments. It then proceeds with a focus on the performance of Italy, Germany and Sweden including a
comparative analysis of natives and immigrants considering their socioeconomic background, level of
parental education and language spoken at home.

The last of the four chapters validates the hypotized impact of the students’ migratory and family
background on their acquired skills. This is done using multiple linear regressions to identify key
correlations and explain cross-country differences.

The conclusions start with a summary of the results and follow with a description of the possible
implications for policy evaluation, highlighting the potential ways to diminish the existing disparities and
ensure better integration of migratory populations into their host countries. This thesis has the purpose to
drive attention to these essential topics, which are likely to acquire increasing importance through the
coming decades due to the decreasing population in Europe (EUROSTAT, 2023)3 and climate crisis that
will constitute the world’s future challenges (IPCC, 2021)%.



2 RESEARCH BACKGROUND

This chapter focuses on understanding the context of migration and education in Europe, with a particular
focus on Italy, Germany, and Sweden. The chapter is structured into three main sections that delve into
the historical, policy-related, and educational dimensions of migration in these countries.

The first section explores the history of European migration starting from the post-World War Il era. It
then branches into three subsections, each dedicated to the specific migratory histories of Italy, Germany,
and Sweden.

The second paragraph addresses integration policies, introducing two key indicators: the Migrant
Integration Policy Index (MIPEX) and the Multiculturalism Policy Index (MCP). The section further
elaborates on the specific situations in Italy, Germany, and Sweden, analyzing how each country fares
according to these indicators.

The third and last paragraph of this chapter focuses on the existing literature concerning PISA data and
the migration background. It begins with a general overview of how educational outcomes among
immigrant students have been analyzed using PISA data. Subsequently, the section delves into three
subsections, each dedicated to Italy, Germany, and Sweden. These subsections review the key findings
from the literature, highlighting the disparities in educational achievements between native and
immigrant students, and discussing the factors that contribute to these differences.

2.1 Migratory History

Post-World War II Europe witnessed increased immigration due to many factors, including the shortage of
labour force left by the death of a significant portion of the working class. This attracted people coming
from abroad looking for a place to work (Kahanec and Zimmerman, 2009)5.

During the 1950s and 1960s, European countries experienced economic booms, creating a demand for
labor that could not be met domestically. This led to significant migration flows within Europe,
characterized by a marked movement from Southern Europe and Turkey to the northern countries,
alongside substantial immigration from North Africa (Lafleur and Stanek, 2018)¢.

Germany's economic miracle (Wirtschaftswunder) is a notable example, where the country recruited
large numbers of Turkish workers to meet its labor needs (Goldenberg, 2021)7.

Decolonization also played a crucial role in shaping immigration patterns. Former colonial powers such as
France, the UK, and the Netherlands saw significant numbers of migrants from their ex-colonies. For
instance, many Algerians moved to France, and people from India, Pakistan, and the Caribbean migrated
to the UK (Bade, 2003)8. These migration flows were partly driven by existing ties and the relatively easier
legal frameworks for migration from ex-colonies.

The 1970s oil crisis marked a turning point, leading to tighter immigration controls across Europe.
Despite the introduction of stricter policies, immigration did not cease. Instead, it transformed itself from
temporary labor migration to more permanent settlement, with migrants bringing their families to
Europe (Castles et al., 2014)°.



The end of the Cold War and the subsequent enlargement of the European Union further diversified
migration patterns. The fall of the Iron Curtain allowed for significant East-West migration within Europe,
with many people from Eastern European countries moving to the West in search of better economic
opportunities. Germany, for example, received millions of ethnic Germans (Aussiedler) from Central and
Eastern Europe during this period (Dietz, 2006)10.

In recent decades, Southern European countries like Spain, Italy, and Greece have also become major
destinations for immigrants. Spain, in particular, saw a dramatic increase in immigration from Latin
America, North Africa, and Eastern Europe, driven by economic opportunities and, more recently, political
instability in migrants' home countries (Ambrosini, 2013)11.

2.1.1 Italy’s Migratory History

Post-World War I, Italy was primarily a country of emigration, with millions of [talians moving to the
Americas and Northern Europe. However, starting in the 1970s, Italy began transitioning into a
destination country for immigrants, driven by its economic recovery and the need for labor in various
sectors, particularly in agriculture, construction, and domestic work (Scotto, 2017)12.

During the 1980s and 1990s, Italy saw increasing immigration from North Africa, particularly from
Tunisia, Morocco, and Egypt, as well as from Albania and other Eastern European countries. The fall of
communism in Eastern Europe and the conflicts in the Balkans led to significant migration flows towards
Italy, as the country was geographically close and had a burgeoning economy (Camilli, 2018)13.

The early 2000s marked another turning point, with Italy becoming one of the primary entry points for
migrants and refugees crossing the Mediterranean, especially from sub-Saharan Africa, due to political
instability and conflicts in their home countries. The enlargement of the European Union also contributed
to increased migration from new member states, particularly Romania, which became a significant source
of immigrants to Italy (Castles et al., 2014)14.

In present times, Romanians represent the largest group, making up about 15% of the foreign population,
followed by Albanians at 8% and Moroccans at a slightly lower percentage. Immigrants from Africa,
particularly from Morocco, Tunisia, and Egypt, make up a significant portion of the newcomers, driven by
both economic migration and the recent refugee influx across the Mediterranean. The influx of sub-
Saharan Africans, although smaller in numbers, has been increasing. Overall, immigrants constitute about
10% of Italy's population (OECD, 2022)15.

2.1.2 Germany’s migratory history

In the aftermath of World War II, Germany faced a significant labor shortage due to the devastation caused
by the war and the loss of millions of lives. To address this, the Federal Republic of Germany (West
Germany) initiated several "Gastarbeiter" (guest worker) programs in the 1950s and 1960s, primarily
with countries such as Italy, Greece, Turkey, and Yugoslavia. These agreements allowed for the temporary
migration of workers to Germany to fill labor shortages in various industries, particularly in
manufacturing and construction (BAMF, 2005)1e.

Initially, the idea was that these guest workers would return to their home countries after a few years.
However, many of them ended up settling in Germany permanently, bringing their families with them.
This led to the establishment of large immigrant communities (Castles et al., 2014)?7.



The fall of the Berlin Wall in 1989 and the subsequent reunification of Germany in 1990 marked another
significant phase in Germany's migratory history. The reunification process brought about economic
challenges, particularly in the former East Germany, leading to internal migration from east to west as
people sought better economic opportunities.

Simultaneously, the collapse of the Eastern Bloc led to increased migration from Eastern Europe to
Germany. Many ethnic Germans (Aussiedler) from countries such as Poland, Russia, and Romania moved
to Germany, benefiting from laws that granted them citizenship based on their German ancestry (Dietz,
2006)18,

In the 21st century, Germany has become a central destination for refugees, particularly during the
European migrant crisis of 2015. In that year alone, Germany received over one million refugees and
migrants, primarily from Syria, Afghanistan, and Iraq. Chancellor Angela Merkel's decision to open
Germany's borders to these refugees was both praised and criticized, sparking a significant political and
social debate within the country.

Germany hosts one of the largest immigrant populations in Europe, with approximately 24.3% of its
residents having a migration background as of 2022 (DW, 2023)1°. This includes individuals who either
migrated to Germany themselves or were born to migrant parents. The Turkish community remains one
of the largest, a legacy of the guest worker agreements in the 1960s and 1970s (Destatis, 2023)20. In
addition, significant populations from Poland, Syria, Romania, and Afghanistan contribute to the country's
diverse demographic landscape (DW, 2023)21.

The most recent wave of immigration has been driven by the inflow of refugees from Ukraine, following
the Russian invasion in February 2022. By the end of 2022, around 1.1 million Ukrainian refugees had
arrived in Germany, making Ukrainians the largest group of new immigrants to the country in that year
(Destatis, 2023)22. This influx has significantly influenced Germany's population dynamics, pushing the
population to over 84 million, a record high (DW, 2023)23.

2.1.3 Sweden’s migratory history

In the late 19th and early 20th centuries, Sweden was primarily a country of emigration, with significant
numbers of Swedes leaving for North America, particularly the United States, in search of better economic
opportunities. This trend continued until the early 1930s, when the effects of the Great Depression and
improvements in Sweden's economy reduced the need for emigration (Dribe et al., 2023)24.

After World War II, Sweden’s economic boom led to labor shortages, prompting the country to recruit
foreign workers, similar to other Western European nations. From the 1950s to the 1970s, Sweden
welcomed immigrants from Scandinavian and Southern European countries, including Finland, Estonia,
Greece, and former Yugoslavia, primarily to support its burgeoning industrial sector (Westin, 2006)32s.

However, from the 1970s onwards, Sweden's immigration patterns shifted towards refugee and asylum-
seeker arrivals. Conflicts in the Middle East, particularly in Iraq, Syria, and Afghanistan, have led to
significant numbers of asylum seekers moving to Sweden (Westin, 2006)2¢. The collapse of Yugoslavia in
the early 1990s caused another important inflow of immigrants from the Balkans.

Today the country has one of the highest per capita rates of asylum seekers in Europe, driven by its
generous asylum policies and comprehensive welfare state (Di lasio and Wahba, 2023)27.



In 2022, roughly 20% of Sweden’s inhabitants were born abroad. The main reason for the immigration
was protection (European Commission, 2024)28, in fact the 5 most common non-EU countries of birth
were Syria, Iraq, Iran, Somalia and Afghanistan, accounting for more than a half million people.

2.2 Integration Policy

Integration policies across Europe are evaluated using several key indices, each offering a unique
perspective on how well countries are supporting the inclusion of immigrants into their societies. The
Multiculturalism Policy Index (MCP) and the Migrant Integration Policy Index (MIPEX) are prominent
tools used to measure and compare integration efforts across Europe. These indices assess a range of
factors, including cultural recognition, access to citizenship, labor market participation, and the
effectiveness of anti-discrimination laws.

The MIPEX is organized by the Migration Policy Group (MPG) and the Barcelona Centre for International
Affairs (CIDOB). It is especially comprehensive as it measures policies across eight domains: labor market
mobility, family reunification, education, health, political participation, permanent residence, access to
nationality, and anti-discrimination. According to MIPEX, countries that rank high, such as Sweden and
Portugal, tend to have inclusive policies that view integration as a mutual process between immigrants
and the host society. These countries generally provide equal rights and opportunities for immigrants,
which helps to foster a sense of belonging and participation in public life (MIPEX, 2020)2°.

The MCP is a tool that evaluates the extent to which countries adopt and implement multicultural policies
that recognize and accommodate cultural diversity. It was developed by Keith Banting and Will Kymlicka
at Queen’s University in Canada. It assesses policies across several dimensions, including: Support for
Multicultural Education, Cultural Group Funding, Recognition of Cultural Holidays and Practices and
Immigrant Political Representation. The MCP provides a comparative analysis of these dimensions across
different countries, offering insights into how well countries are performing in terms of fostering
multiculturalism and supporting immigrant communities (Queen's University, 2024)30,

2.2.1 Italy’s integration policies

[taly's integration policies are characterized by a mixed approach, often described as "temporary
integration". According to MIPEX, Italy scores 58/100, against 49 of the MIPEX average. The country
performs moderately well in areas like health and labor market mobility, where non-EU citizens can
access basic employment and health services. In terms of education, although Italy's policies grant
immigrants access to the compulsory years of school, there is a lack of targeted measures to ensure the
success of foreign pupils. Additionally, they face considerable obstacles in acquiring the Italian nationality,
due to language requirements and a highly discretionary naturalization process: this has recently made it
even harder to acquire a permanent settlement permit (MIPEX, 2020)31.

The MCP data reveals a moderate adoption of multicultural policies. Italy scored relatively low in earlier
years, particularly in the 80s and 90s, with no formal recognition of multiculturalism in its legislation. By
the 2000s Italy had made some progress scoring 1.5 on a scale from 0 to 8. However, the little efforts
made by the government were mainly directed to economic integration, just to fulfill particular labor
demands, and cultural differences are only acknowledged when favorable to the government (Queen's
University, 2024)32,



Up to the present-day, Italy's approach remains focused on "interculturalism" rather than full
multiculturalism; in other words, it focuses on the absorption of different cultures into the existing
system, instead of putting emphasis on integration as a two-way process. This strategy is reflected by the
inhomogeneous implementation of efforts to create a comfortable multicultural environment in the Italian
educational system, where the inclusion of second-generation immigrants, as well as issues related to
diversity in general, have not been fully addressed. A study focusing on acculturation and school
adjustment in six European countries, including Italy, highlights the importance of both maintaining
ethnic cultural ties and integrating into the mainstream culture to enhance school belonging and academic
success among immigrant youth (Maja K. Schachner et al., 2017)33. This study underscores the need for
supportive multicultural policies that promote both cultural integration and the retention of ethnic
identities as critical to improving educational outcomes for immigrant students.

In this context of neglect by the main state organs, NGOs play a fundamental role in the process of
migrants’ integration, especially in times of migration crisis and of right-wing conservative governments.
Even in the context of mainstream media, the representation of ethnic diversity remains limited; this
stimulates the creation of separate communication tools such as newspapers run by NGOs rather than
being supported by public funds (Queen's University, 2024)34.

2.2.2 Germany’s integration policies

Germany hasn’t changed much in its integration policies over the last decade, but it focused on improving
their implementation. However, it has lost its position as one of the top 10 countries in the process: today
it scores 58/100 according to the latest MIPEX data, exactly the same as Italy. German policies are
particularly strong in areas such as political participation and labor market mobility. Some progress has
been made in the domain of education, where support and materials for immigrant students’ learning
have been incremented. However, many challenges persist, especially concerning citizenship and
permanent residence, because Germany maintains income and language requirements as well as severe
restrictions on dual nationalities (MIPEX, 2019)3s.

The MCP shows significant progress for Germany over time. Starting from 0 in the 1980s, the country
reached a score of 3 out of 8 in 2020, reflecting its official recognition as a country of immigration which
implements policies promoting cultural diversity. A considerable effort has been devoted to teaching the
mother tongues of immigrants in schools, which are now available in 11 of the 16 German states. This
measure signifies a growing acknowledgment of the importance of cultural preservation, but it remains
controversial because sometimes integration is disregarded, favoring instead the habit of treating those
students as temporary immigrants.

Despite considerable advancements, many immigrants in Germany continue to enroll predominantly in
vocational schools rather than academic secondary schools, which may limit their long-term socio-
economic mobility. This trend underscores the importance of addressing educational disparities to
ensure that immigrant students have equal opportunities to pursue higher education and careers. Access
to education, however, remains restricted for those with a tolerated resident status and to undocumented
migrants (Queen's University, 2024)36.



2.2.3 Sweden’s integration policies

Sweden is often regarded as a model for integration policies in Europe, consistently ranking among the
top three countries for its comprehensive and inclusive approach to immigrant integration. According to
MIPEX, the county scores an impressive 86/100, reflecting its strong support for immigrants across
various domains, including labor market access, education, and anti-discrimination. However, it has lost
one point from the last round of MIPEX as they introduced some economic restriction over family
reunification. Sweden'’s policies are designed to treat immigrants as equals, offering nearly the same rights
as Swedish citizens in areas like economic, social, and family life. This inclusive approach is evident in the
widespread availability of language support programs, efforts to ensure equal access to education and
health care, and the facilitation of political participation for non-EU citizens, who can vote and stand in
local elections after three years of legal residence (MIPEX, 2020)37.

The MCP also highlights Sweden's commitment to multiculturalism, has been evident since the 80s with
major improvements until 2010 when the country scored 7 out of 8, indicating a strong embrace of
policies that recognize and support cultural diversity. Since 1974 the Sweden mentions multiculturalism
in its constitution which institutionalizes the fight against discrimination on any ground affecting the
private person and the search for equal opportunities. Sweden has implemented comprehensive measures
such as the promotion of mother tongue education, ethnic diversity in public media and the access of
undocumented students to education.

The country’s high scores in both MIPEX and MCP demonstrate its effective integration framework, which
not only supports immigrants’ socio-economic integration but also actively promotes the preservation of
their cultural identities (Queen’s University, 2024)38.

2.3 Reference Studies on PISA and Children with a Migratory Background

Across Europe, PISA data has consistently shown that children with an immigrant background tend to
underperform compared to native students, with gaps influenced by factors such as socio-economic
status, language barriers, and the characteristics of the host country's education system. The performance
of immigrant students varies widely across countries, underlining differences in national educational
policies, social integration efforts, and level of support provided to these students. For example, countries
with more inclusive educational policies tend to see smaller performance gaps between immigrant and
native students (European Commission, 2015)3°.

The PISA dataset provides separate scores for three subject categories, namely reading, science and
mathematics. According to the OECD report, socio-economic status and linguistic background are the
predominant factors that explain the gap among migratory profiles for mathematics and reading results,
also referred to as the “immigration gap”. The socio-economic background alone accounts on average for
more than 50% of the differential. After accounting for both of these factors, immigrant students either
outperform their native peers, or they show no significant difference in most of the countries (OECD,
2022)%0,

2.3.1 Reference literature on PISA: the case of Italy

In the case of [taly, after accounting for the socio-economic status of the students, the performance gap
between immigrant and native peers becomes negligible and after accounting for the language



background immigrants slightly outperform their native peers (OECD, 2023)%1. Notably, while socio-
economic factors impact the performance across all three subjects, the language spoken at home primarily
affects reading and science scores. Additionally, the performance gap in mathematics is smaller compared
to reading and science, underscoring the significant role of the language spoken at home over test
outcomes. A recent study (Ferri et al., 2023)42 found that the socio-economic level of the school is the most
consistent predictor of performance disparities between native and foreign-born students in all the
European countries examined in the study, such as Italy and Germany. In schools with a high socio-
economic status the immigration gap tends to be more pronounced compared to schools with
disadvantageous environments (Ferri et al., 2023)43. Moreover, school segregation exacerbates these
disparities, as immigrant students are often concentrated in lower-performing schools, limiting their
opportunities for upward mobility and academic success (Pivovarova and Powers, 2019)44.

Among immigrant groups in Italy, Latin Americans find the biggest difficulties due to economic poverty
and low cultural capital of the families, while south-east Asians, Arabic and sub-Saharan Africans tend to
face many obstacles if they are first-generation immigrants, but they recover with their second-generation
children. On the other hand, Eastern Europeans typically perform the best academically (Colombo,
2014)%s.

2.3.2 Reference literature on PISA: the case of Germany

Germany along with Sweden is among the seven countries with the largest performance gap in
mathematics. In the case of Germany, socio-economic disadvantages account for more than a third of the
differential and, after considering also the language spoken at home, the gap becomes not significant
(OECD, 2023)46. Furthermore, the German education system's early tracking exacerbates these disparities,
as immigrant students are more likely to be placed in lower academic tracks, limiting their future
educational and career opportunities (Koehler & Schneider, 2019)%7. School segregation, particularly in
urban areas with high concentrations of immigrant populations, further entrenches these inequalities, as
immigrant students are often clustered in underperforming schools with fewer resources (Morris-Lange
etal, 2013)4s.

In Germany, the educational performance of immigrant students varies significantly across different
ethnic groups. Eastern European immigrants tend to perform relatively well, particularly in mathematics,
where their outcomes are often comparable to those of native Germans. In contrast, students from
Turkish and Arab backgrounds, who constitute a large portion of the immigrant population, often face
greater challenges, especially if they are first-generation immigrants (Gries et al., 2021)4°. However, as
with other countries, there is evidence that second-generation immigrants show significant improvement
in educational outcomes, particularly when they are more integrated into German society and have access
to better educational resources (Teltemann et al., 2018)50. Additionally, studies have found that African
immigrants, especially those from sub-Saharan regions, face considerable obstacles in the German
education system, often related to the socio-economic difficulties of their families (Adedeji et al, 2021)5.
Despite these challenges, some groups, such as South-East Asians, exhibit resilience, with their second-
generation children often achieving academic success comparable to or even exceeding that of their peers
(Porcu et al,, 2023)52.



2.3.3 Reference literature on PISA: the case of Sweden

In Sweden, PISA data reveal significant disparities in educational outcomes between immigrant and native
students. Over a third of the gap is explained by socio-economic differences, as immigrant students are
disproportionately represented among disadvantaged groups. After accounting for both the
socioeconomic status and the language spoken at home, the gap in mathematics remains large (OECD,
2023)53.

Ethnic disparities are also notable, with students from Middle Eastern, African, and South Asian
backgrounds generally performing worse compared to those from European backgrounds. However,
second-generation immigrants often show improved educational outcomes as they integrate more fully
into Swedish society and gain better access to educational resources (OECD, 2019)54.



3 DATA, METHODOLOGY AND RESEARCH OBJECTIVES

This chapter outlines the core components of the research, including the data utilized, the variables
analyzed, and the methodological approach adopted to address the research questions.

The first section offers a comprehensive description of the Programme for International Student
Assessment (PISA) dataset, which is collected by the Organisation for Economic Co-operation and
Development (OECD) and serves as the primary data source for this research. PISA provides a wealth of
information on the academic performance of 15-year-old students across various countries, along with
extensive background data on students' socioeconomic status, family background, and learning
environments. We shall elaborate on the scope of the dataset, the countries involved, and the key features
relevant to the study of immigrant students' educational outcomes.

A detailed description of the variables employed in the analysis shall be reported in the second section.
The study focuses mainly on the differentials in educational outcomes for the realm of mathematics
among native and immigrant students in [taly, Germany and Sweden. The variables included in the model
encompass factors such as migration background, socioeconomic status, educational resources, and
individual characteristics, which are hypothesized to influence student performance.

The third section illustrates the research methodology, outlining the statistical models employed to
examine the impact of all the variables included in the study to explain the performance gaps in
mathematics between native and immigrants across the three countries.

3.1 Data structure and content

The Program for International Student Assessment (PISA) is of primary importance in evaluating
educational systems across the globe by measuring 15-year-olds' knowledge and skills in reading,
mathematics, and science every three years (World Bank, 2019)55. PISA data is particularly valuable for
examining the educational performance of students with a migratory background, providing insights into
how these students perform compared to their native peers across various countries (OECD, 2023)56. In
the context of European countries, including Italy, Germany, and Sweden, PISA data has been extensively
used to understand the educational disparities and challenges faced by immigrant students, as well as to
assess the effectiveness of different educational policies aimed at fostering their integration and academic
success.

The following sub-section gives an overview of the structure of the PISA investigation and of the content
of the data

3.1.1 Data structure and content

The database PISA is comprehensive of the student’s achievements in the three primary domains of
reading, mathematics and science. These assessments are designed to measure not only the knowledge
but also the ability to apply that knowledge in various contexts. In addition to the cognitive assessments,
PISA includes several contextual questionnaires completed by students, school leaders, teachers, and
parents. These data gather information about different topics, such as student background (demographic
information, socioeconomic status and migratory background), school environment (resources available,



school policies, and teaching practices) and learning context (student attitudes towards learning, teacher-
student relations, and extracurricular activities).

The Program is divided in cycles, each one of which concentrates on one of the primary domains. For the
2022 round the major area of assessment is mathematics, complemented by the introduction of a new
domain: the domain of creative thinking (OECD, 2023)57. In any case, the three domains have been found
to be highly correlated. Therefore, when we will apply a regression analysis to further examine the data,
we shall mainly focus on the mathematics domain.

The particular structure of the data allows to explore determinants of a wide range of educational
outcomes, as each of the rounds of investigation is designed to facilitate comparative analysis cross
country and over time of the various indicators.

3.2 Description of the Variables

In this section, the key variables utilized in the analysis are described, highlighting their importance in
understanding the educational outcomes of immigrant students.

e Immigration Gap
The objective of this study is to obtain and explain the “Mean Difference Between Natives and
Immigrants” by analyzing the educational performance gap in the realm of mathematics between
immigrant and native students, as measured by the difference in PISA scores. This gap is
calculated using the IMMIGRANT variable, which categorizes students as either immigrants or
natives. The analysis focuses on understanding the various impacts of the examined variables on
the gap in mathematics.

e IMMIG / IMMIGRANT
The IMMIG variable, based on students and their parents' countries of birth, provides essential
information for analyzing the educational outcomes of immigrant populations. The variable
divides students into three main groups:

1. Native Students: Students who were born in the country of assessment and have at least one
parent also born in that country.

2. Second-Generation Immigrants: Students who were born in the country of assessment but
whose parents were born in another country.

3. First-Generation Immigrants: Students who, along with their parents, were born outside the
country of assessment.

Data for the IMMIG variable is collected through student questionnaires, where students are asked
to provide information about their own and their parents' countries of birth.

The IMMIG variable is crucial in educational research as it helps understanding the disparities in
academic performance between immigrant and native students. Through the descriptive statistics,
it is possible to learn how the impact of other variables (such as socio-economic status or language
spoken at home) may affect the educational achievement of immigrant students compared to their
native peers (Avvisati, 2020)58.



The regression analysis introduces a new variable IMMIGRANT, which replaces the previously
described "IMMIG". This variable assumes values of 0 for native students and 1 for both first-
generation and second-generation immigrants, thereby creating a binary classification. This
binary variable serves as the grouping variable, crucial for applying the Oaxaca-Blinder
decomposition (Blinder, 197359 Oaxaca, 1973)99, as it enables for a clear differentiation between
the two groups of students. This facilitates the analysis of how observable characteristics
contribute to the achievement gap between native and immigrant students.

ESCS

ESCS (Economic, Social, and Cultural Status Index) is a composite measure used to assess the
socio-economic background of the students. Positive values of this variable indicate that a student
reported a better socio-economic condition than the average student across OECD countries. The
index is built from three main components: parental education (PAREDINT), the highest parental
occupation (HISEI), and home possessions related to educational resources (HOMEPOS), which
includes items such as number of books available at home. These components are combined using
principal component analysis (PCA) to create a standardized metric that reflects a student's access
to family resources, which, in turn, influences their social position and educational opportunities
(Ministero dell’Istruzione, 2024)¢61. An important aspect of the present analysis is how variations
in ESCS influence the magnitude of the immigration gap.

HISCED / PARENTALEDU

The HISCED (Highest Education level of Parents) Index of is a categorical variable that indicates
the highest level of education attained by the student’s parents. It is derived from student
responses regarding their parents' educational qualifications, which are then coded according to
the six categories of the International Standard Classification of Education (ISCED). It can assume
the following values:

Less than ISCED Level 1

ISCED level 1 (primary education)

ISCED level 2 (lower secondary)

ISCED level 3.3 (upper secondary education with no direct access to tertiary education)
ISCED level 3.4 (upper secondary education with direct access to tertiary education)

ISCED level 4 (post-secondary non-tertiary)

ISCED level 5 (short-cycle tertiary education)

ISCED level 6 (Bachelor’s or equivalent first or long first-degree program)
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ISCED level 7 (Master’s or equivalent long first-degree program)
10. ISCED level 8 (Doctoral or equivalent level).

The index is constructed by considering the indices of mother’s (MISCED) and father’s (FISCED)
educational level, and by picking the higher ISCED level of either parent. The conversion from
ISCED levels to years of education was standardized across countries based on modal years of
education for each ISCED level (OECD, 2024)62. This variable is used in the descriptive analyses for
understanding the influence of parental education on student performance across different IMMIG
values.



For the purpose of the regression analysis, the variable HISCED has been mapped into a new
variable, PARENTALEDU, which can assume values 0, 1, or 2. These correspond to the following
educational levels:

0. ISCED level 1 and 2 (primary education or less)

1. ISCED level 3.3 and 3.4 (secondary education)

2. ISCED level 4, 5, and 6 (post-secondary education)

The PARENTALEDU variable can be used for understanding the influence of parental education on
the performance gap between immigrant and native students.

LANGUAGE

The LANGUAGE (Language Spoken at Home) variable captures the language predominantly
spoken at home by the student, distinguishing between the host country’s language and other
languages. The categorization is binary:

0 =The language spoken at home is the same as the language of the assessment.

1 =Thelanguage spoken at home is different from the language of the assessment.

The language spoken at home is a critical factor in determining the extent to which language
barriers affect the immigration gap. Those who speak a different language at home may face
additional challenges in understanding the material.

In constructing the LANGUAGE variable, national PISA centers are responsible for mapping local
languages and dialects to either of the two categories. For example, in Belgium, the Flemish dialect
is considered equivalent to Dutch, the language of the test, while in other communities, local
dialects may be mapped to the "another language" category, depending on how they relate to the
language of assessment (OECD, 2023)63.

FEMALE

The variable FEMALE (gender) is a binary indicator that takes value 0 for male students and 1 for
female students. This variable is included in the regression analysis to investigate if it contributes
to the differences in test scores between native and immigrant students. By examining the
interaction between gender and immigration status, we aim at determining if a specific gender
displays higher or lower performance gap in academic achievement across the two groups.

LINK

The LINK (Internet Access at Home) variable is another binary indicator that can either take the
value of 0 if there is no internet connection at home or 1 if there is an internet connection at home.
By considering LINK in the regression, we would like to assess whether having an internet
connection at home plays a significant role in the performance gap between native and immigrant
students across the three countries.

COMPUTER

The COMPUTER (Computer at Home) variable uses a binary classification where 0 stands for no
computer access at home and 1 identifies computer access at home. This variable is included in the
regression analysis to explore how access to a computer at home affects the performance gap in
mathematics between native and immigrant students.



BELONG

The BELONG (Sense of Belonging) variable is a continuous variable that reflects the sense of
belonging students feel within their schools. This index was constructed using students’ responses
to a trend question, where they were asked if they agree with six school-related statements.
Positive values on this scale indicate that a student reported a stronger sense of belonging than
the average student across OECD countries (OECD, 2023)¢4. This variable is used in the regression
analysis to understand how students' integration and identification with their school environment
may influence the immigration gap in mathematics.

AGE

The AGE (Student’s Age) variable is a continuous variable that identifies the age of students,
ranging from 15.25 to 16.33 years. It is included in the regression analysis to explore its potential
impact on the performance gap between native and immigrant students.

REPEAT

The variable REPEAT (Grade Repetition) has a binary categorization that takes the value of 0 if the
student has not repeated a grade and 1 if the student has experienced grade repetition. This
variable is included in the model to examine how grade repetition affects academic performance
and whether grade repetition contributes to widening or narrowing the achievement gaps in
mathematics between the two groups of students.

HOUSEHOLDWORK

The variable HOUSEHOLDWORK (Work in the Household) is a categorical variable that takes the
value:

0. for no work in the household,
1. for 1 or 2 days of work in the household per week,
2. for 3 or more days of work in the household per week.

This variable will be included in the regression analysis to investigate how the amount of time
spent on household work affects students' achievement gaps between native and immigrant
students. Specifically, the analysis will assess if an increased workload at home potentially widens
or narrows the performance differential between these two groups.

HOMEWORK
The variable HOMEWORK (Study for School) is a categorical variable that takes the value

0. for no homework,
1. for 1 or 2 days of homework per week,
2. for 3 or more days of homework per week.

By incorporating HOMEWORK, we aim to investigate how the frequency of homework completion
affects students' academic performance gaps between native and immigrant students. In
particular, the regression will examine if an increased frequency of homework potentially widens
or narrows the achievement differential between these two groups.



VARIABLES INCLUDED IN THE
MODEL

IMMIGRANT Index on Immigrant Background

ESCS Economic, Social, and Cultural
Status Index

PARENTALEDU Index of Highest Education level
of Parents

LANGUAGE Language Spoken at Home

FEMALE Student (Standardized) Gender

LINK Internet Access at Home

COMPUTER Computer at Home

BELONG Sense of Belonging

AGE Student’s age

REPEAT Grade Repetition

HOUSEHOLDWORK Work in the Household

HOMEWORK Study for School

3.3 Methodology of the research

This research utilizes data from the PISA 2022 dataset, focusing specifically on student performance in the
domains of reading, mathematics, and science. The initial phase of analysis involves filtering the dataset to
include only European countries that participated in the PISA assessment. A descriptive analysis is
conducted based on the immigratory background variable IMMIG, allowing for a comparison of test scores
across different immigrant groups.

Following this initial analysis, the dataset is further refined to focus on Italy, Germany, and Sweden. These
three countries were selected for their importance and because they present three very diverse
immigration profiles and integration policies, as seen by their distinct positions in the Migrant Integration
Policy Index (MIPEX) and the Multiculturalism Policy Index (MCP).

Once the data is extracted and filtered, a series of descriptive statistics is presented. Initially, the
performance of native and immigrant students in these countries is compared to their counterparts in
other European nations. Subsequently, variables such as the Economic, Social, and Cultural Status (ESCS),
the Index of Highest Education level of Parents (HISCED) and the language spoken at home (LANGUAGE)
are analyzed for immigrants in the three countries through descriptive statistics.



Finally, the Oaxaca-Blinder decomposition (Blinder, 197365;0axaca, 1973¢¢) is applied to examine the
differential in mathematics’ test scores between native (Group 1) and immigrant students (Group 2)
across Italy, Germany, and Sweden.

It has been verified that the differences in test scores between native and immigrant students across the
three domains of reading, math, and science are strongly correlated with each other. This high correlation
suggests that the factors contributing to the immigration gap are consistent across these subjects.
Therefore, the decision to focus solely on the mathematics domain in the regression analysis stems from
this correlation and the fact that mathematics is the primary focus of the PISA 2022 round.

The formula of the decomposition considering the two groups of students can be written as follows:
AY = Y1 =Yz = (X1 — Xz2) B2 + X2 (B1 — B2)
Where:

e Y'and Y, are the mean values of test scores for natives and immigrants respectively
e Xjiand X, are the mean values of the characteristics for natives and immigrants respectively

° ,3 1 and ﬁ 2 denotes the effects of these characteristics for natives and immigrants respectively

This econometric method allows to break down the observed gap in mean test scores into two key parts:

- The explained component, or endowment effect, captures the portion of the gap that can be
attributed to differences in observable characteristics, such as socioeconomic status, parental
education, and language spoken at home. This is calculated by weighting the differences in these
characteristics by the coefficients associated with the native group.

E = (X1 — Xz2) B2

- The unexplained component, or coefficient effect, captures the differences in how characteristics
are valued between the two groups, which could arise from discrimination, differing returns on
characteristics, or other unobservable factors.

C =X2(B1 — B2)
The coefficient effect indicates the extent to which the same characteristics are associated with
different outcomes between natives and immigrants.

By focusing on these two components, the Oaxaca-Blinder decomposition helps to identify how much of
the educational disparity in mathematics between native and immigrant students is due to differences in
observable characteristics versus how much is due to differing returns on these characteristics across
[taly, Germany, and Sweden.



4 DESCRIPTIVE ANALYSIS

The descriptive analysis provides an overview of PISA 2022 data focusing on student performance across
different domains and demographic groups. This section comments the findings from the descriptive
statistics on the aggregate data of the European countries covered by the program, focusing on the
performance in mathematics, reading, and science among native students, second-generation immigrants,
and first-generation immigrants.

The first subsection analyses test results across European countries, while the second one focuses on the
specific position of Italy, Germany, and Sweden with respect to the aggregate mean of European countries.
All results presented relate to the findings reported in Figure 1.

In the subsequent sections, descriptive statistics for various variables across these three countries are
presented. Initially, the variable IMMIG, reflecting migration background, will be examined. This will be
followed by an exploration of ESCS, HISCED and LANGUAGE in relation to migration background and test
performance.

4.1 Cross-country analysis

The results of students across the three domains of assessment are highly correlated and can thus be
analyzed in an aggregate manner. For this analysis, the focus will be on mathematics, the main domain
assessed in PISA 2022.

High correlations are also present among the differential between natives and first-generation students
and both the differential between native and second-generation students and the differential between
second-generation students and first-generation students. Given these considerations, the differential
between natives and first-generation immigrants will be considered.

4.1.1 Cross-country analysis of European aggregate results

The aggregate results indicate that certain countries, such as Switzerland and Estonia, consistently
perform well across all disciplines, with scores exceeding 500. In contrast, countries like Greece, Romania,
and Bulgaria show significantly lower performance, with scores below 450 even among native students.

In the majority of European countries, the test scores of immigrants are substantially lower compared to
their native peers. However, it is essential to note that the degree of this disparity varies significantly
across countries, the largest immigration gap being observed in countries such as Finland, Germany, the
Netherlands, Slovenia, and Sweden. This suggests that, despite the generally high education standards,
there still are significant barriers to educational equality for immigrant students. Sweden, in particular,
while being one of the top performers globally, exhibits a pronounced disparity.

Conversely, in Romania, Latvia, Lithuania, and Croatia, first-generation immigrants actually outperform
native students, while in countries like Malta, Montenegro, Serbia, and the United Kingdom, the difference
in mathematics scores between natives and first-generation immigrants is statistically insignificant
(OECD, 2023)¢7.

On average, across the examined European countries, the performance gap between native and first-
generation immigrant pupils in mathematics is about 11.19%. If we rank countries according to the



immigration gap, with the higher difference at the top, the first 13 out of the 30 countries analyzed place
above the average threshold.

MATH READING SCIENCE
cnt  MNative 2nd generatior 1 generationdiff N-1  Native 2nd generatior 1 generationdiff N-1 ~ Native 2nd deneratior 1 generation
CHE 527.4653 4754674 470.7112 56.7541 504.9031 453.3821  442.7208 62,1823 523.4781 469.7664  462.4744
EST  515.0416 492,298 4759588 39.0828 518.3208 496.3481 474,18 44,1408 531.059 506.601  486.3141
NLD  507.8235 461.75286  430.8026 77.0209 476.0357 438.1366 391.1524  84.8833 504.9076 453.0468  427.7485
BEL  504.2484 4522269  438.2619 64.9865 494.1015 447.8979  422.7479 713536 505.9467 451.7244  435.6325
AUT  504.2078 452.2949 4429832 61.2246 499.8455 4425358  418.7482 80.0973 513.9514 445.3986 431.338

SWE  498.475 4459829  422.3143 76.1607 510.5817 454.3949  397.0724 113.5083 516.2362 447.7156  410.1319
DNK  497.4017 441.7845 432,218 65,1837 496.7222 4437874 4171247 79.5975 501.4783 437.5568  430.1224
DEU  494.7169 457.2712  396.7131 98.0038 502.4537 464,915 382,213 120.2407 516.6277 470.9752 391.277

IRL 494.463 489.6179  481.2805 13.1825 520.3566 518.0285  501.6731 18,7135 507.3953 502.8656  502.7935
GBR  493.7307 507.7856  483.4235 10.3072 502.7662 500.9318  482.6836 20.0724 506.7846 511.2864  488.3531
SVN  492.4917 450.5033  423.4952 68.9965 476.5907 455.5538  408.8657  67.720 510.4884 458.0139  425.3039
POL  491.0604 556.5482  438.9644  52.096 492.4249 545.7136  397.9402 94.4847 502.1644 476.0336  418.7622
FIN 490.893 439.9733 411,57 79.323 498.7468 444.0952  391.1956 107.5512 517.0022 459.9479 410.65
CZE  458.6984 4846593 441.2733  47.4251 490.6984 483.4187 4146845 76.0319  500.358 491.5298  430.8257

FRA  485.2746 436,326 424.2576  61.017 485.76 444,357 4099035 75.8565 499.9643 449.5926  420.3275
LVA 455.204 492.1836  496.9561 -11.7521 477.045 473.488 493.326 -16.28 494.4324 457.9601  505.0854
Total 454.3936 459.6999  435.6511 48,7425 487.176 462.3796 4253835 61.7825 4959797 466.6844  435.7621
ESP  480.3919 458.6104  432.0495 48.3424 482.3359 462.2761  433.7912  48.5447 491.9079 466.7873  446.3693

NOR  477.9586 449.8084 437.275  40.6836 489.2841 448.0914 425621 63.6631 491.0979 451.5874  433.4838
LTU  477.5139 452.6657 4819306 -4.4367 475.6511 417.7227  458.1224  17.5587 486.7069 485.7181 487.531
PRT 4770739 451.9361 432,605 44,4709 479.9306 463.9179  456.3305 23.6001 489.5816 477.5162  456.6751
ITA 476.515 453.3269  429.8294 46,6836 486.0381 466,3952 4267814 61.2567 462.5094 453.6703  435.2649

HUN  473.649 490.868 4524231 212259 475.143 498.3521  423.9706 51.1724 458.3634 511.6133 455.211
MLT = 469.5803 449.0475  485.4079 -15.5276 450.0789 447.4944  458.1403  -8.0634 468.1758 459.3301 486.507
SVK  467.709 448.5999 450.06  17.649 451.2482 423.5504  390.6378 ©60.6084 4565.8594 438.1313 427.009
HRV  465.9736 450.3202  462.8253  3.1483 479.1087 457.3351  453.6863 25,4224 487.2526 462.4421 475.609
ISL 464.3471 437.647  417.2384 47,1087 443.5187 386.0154  365.6651 77.8536 451.2236 421.6038  384.8079

Figure 1: European aggregate results in maths, reading and science. The differentials between native and first-
generation immigrants is calculated in the “diff n-1” column.

4.1.2 Cross-country analysis: The Case of Italy

[talian students generally perform slightly worse compared to their peers in Germany and Sweden across
all three disciplines, as depicted in Figure 1. Native Italians (vs. Germans and Swedish, respectively) have
average scores of approximately 477 (vs. 495 and 499) in mathematics, 488 (vs. 503 and 511) in reading,
and 482 (vs. 517 and 516) in science.

The performance gap between native students and first-generation immigrants in Italy is notable but
relatively smaller compared to the mean of European countries. First-generation immigrant students in
Italy score approximately 10.86% lower than their native counterparts, placing Italy in the 17th position
in terms of the immigration gap, well below the average value of 11.19%.

4.1.3 Cross-country analysis: The Case of Germany

When comparing Italy to Germany and Sweden, the differences become more pronounced. In Germany,
the gap between native students and first-generation immigrants is among the largest in Europe,
highlighting the substantial challenges faced by immigrant students in the German education system.



Interestingly, the performance gap in Italy decreases to about 5.12% when considering second-generation
immigrants. This reduction indicates that the Italian education system may be more effective in
supporting the children of immigrants, as they tend to perform closer to their native peers compared to
first-generation immigrants. This trend contrasts with the situation in Germany and Sweden, where the
gaps between natives and second-generation immigrants, while reduced, remains substantial.

While native German students exhibit strong academic performance, with average scores of 495 in
mathematics, 503 in reading, and 517 in science, first-generation immigrant students score 24.70% lower
compared to their native peers. This substantial disparity places Germany at the top of the ranking as the
country with the largest educational performance gaps between natives and immigrants in Europe. The
gap diminishes to 8.19% for second-generation immigrants, still larger than the European mean.

[t is particularly striking that Germany, despite its strong reputation for integration policies, continues to
struggle with such large educational disparities. This suggests that while Germany's integration policies
may be effective in certain areas, they are less successful in bridging the educational divide between
native and immigrant students (Entorf, 2015)68. This issue is not only significant within Europe but also
on a global scale, as Germany's gap between native and immigrant students is among the largest observed
across all countries participating in the PISA program.

4.1.4 Cross-country analysis: The Case of Sweden

Sweden demonstrates strong academic performance, with native students achieving scores around 499 in
mathematics, and slightly higher in reading and science. These results place Sweden among the top-
performing countries in Europe.

However, the immigration gap in Sweden is substantial, with first-generation immigrants scoring over
18.02% lower relative to their native peers. This wide disparity is particularly notable given Sweden's
commitment to inclusive education and social equity.

When considering second-generation immigrants, the gap decreases to around 11.03%, indicating some
improvement as these students become more integrated into Swedish society. However, even this reduced
gap is significant and highlights ongoing challenges in achieving full educational equity.

Despite Sweden's reputation as one of the top performers in integration policies according to
international indicators (MIPEX, 2020)69, the country faces significant challenges in closing the
educational gap between native students and those from immigrant background. It holds the fourth
position in the European ranking for its performance gap between native and first-generation immigrants,
just slightly below Germany.

4.2  Descriptive analysis of the variables

In order to understand the impact of the migratory background on children test scores, we selected the
main variables that may influence test results. Our multi-faceted analysis will provide a comprehensive
overview of how these variables interact and influence educational outcomes in Italy, Germany, and
Sweden.



4.2.1 Descriptive Analysis of the IMMIG Variable

In the previous sections, the relationship between different values of the IMMIG variable and PISA test
results has been explored firstly across European countries, and secondly with a particular focus on Italy,
Germany, and Sweden. These analyses highlighted how the migratory background significantly influences
educational outcomes, with native students generally outperforming both first- and second-generation
immigrants across all three countries.

When examining the distribution of different migratory backgrounds among Italy, Germany, and Sweden,
notable differences emerge. As shown in Figure 2, Italy has the smallest percentage of immigrant students,
accounting for approximately 12% of the total student population included in the PISA program. This
relatively low proportion reflects Italy’s more recent history of immigration compared to other European
nations, as well as its distinctive migration policies and economic conditions, which may limit the influx of
immigrant families and their access to the public education system.

Germany, on the other hand, has the highest percentage of immigrant students, with a particularly
significant proportion of second-generation immigrants. Second-generation students constitute about
16.7% of the total student population, highlighting Germany’s long-standing status as a destination for
immigrants, particularly from Turkey and other countries with which Germany has historical migration
agreements. The presence of such a large second-generation immigrant population suggests that
Germany'’s education system faces unique challenges related to the integration of students who, despite
being born in the country, still struggle with socio-economic and cultural hurdles that impact their
academic performance (Teltelmann et al., 2018)70,

Sweden stands out with the highest percentage of first-generation immigrant students, who make up
10.38% of the total student body. This high percentage reflects Sweden’s open immigration policies and
its reputation as a welcoming destination for refugees and migrants from diverse backgrounds. However,
this also means that the education system must accommodate a large number of students who may have
arrived with limited proficiency in the Swedish language and varying levels of prior education, presenting
distinct challenges in ensuring these students can achieve academic success (Lundahl and Lindblad,
2018)71.

These disparities in the distribution of immigrant students underscore the importance of considering
migratory background when analyzing educational outcomes. The different proportions of first- and
second-generation immigrants in Italy, Germany, and Sweden are reflective of broader socio-political
contexts, and they play a crucial role in shaping the specific educational needs and challenges that each
country must address.
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Figure 2: Background distribution of students in Germany, Italy and Sweden

In the following paragraphs, the IMMIG variable will be further examined in relation to ESCS,
PARENTALEDU, and LANGUAGE, to explore how migratory background interacts with socio-economic
status, parental education, and language spoken at home, and how these factors collectively influence
educational outcomes.

4.2.2 Descriptive Analysis of the ESCS Variable

The analysis of the Economic, Social, and Cultural Status (ESCS) variable in relation to immigrant
background (IMMIG) reveals significant disparities across Italy, Germany, and Sweden. A clear pattern
emerges where having an immigrant background is strongly associated with lower ESCS scores,
regardless of whether individuals are first or second-generation immigrants. The findings are summarized
in Figure 3.

In Sweden, students display the highest ESCS scores across all categories of IMMIG. On the other hand,
[taly exhibits the most pronounced difference between native students and second-generation
immigrants, coupled with the lowest ESCS scores among its native population. This finding highlights a
critical issue within the Italian education and socio-economic system: not only do immigrants face
significant disadvantages, but even the native population shows weaker socio-economic standing
compared to other European countries.

The consistent pattern of higher ESCS scores among native students across all three countries underlines
the importance of socio-economic status in educational achievements. Native students generally enjoy
better socio-economic conditions, which positively influence their academic performance (Lagravinese et
al,, 2020)72. However, the ESCS variable alone does not fully explain the varying impacts of immigrant
backgrounds on test results across Italy, Germany, and Sweden. Despite similar gaps in ESCS scores
between first-generation immigrants and natives, the educational outcomes differ significantly among the
three countries, indicating that other factors (such as education system structure, language barriers, and
societal attitudes towards immigrants) may be responsible for shaping these outcomes (Tan, 2024)73.
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Figure 3: Descriptive analysis of the HISCED variable

4.2.3 Descriptive Analysis of the HISCED Variable

The HISCED variable, which measures the highest level of parental education according to the
International Standard Classification of Education (ISCED) levels, provides important insights into the
educational landscape across different countries and demographic groups. From a descriptive
perspective, a noticeable gap in educational outcomes emerges among native students in Italy, Germany,
and Sweden. In contrast, this gap is not significant among immigrant students —please refer to Figure 4
and Figure 5 for a detailed summary.

In Germany, students whose parents have low ISCED levels (ISCED 1 or below) perform relatively better
compared to their counterparts in Italy and Sweden. Specifically, among children with low-educated
parents, native students in Germany tend to achieve higher educational outcomes. In contrast, in Italy and
Sweden, immigrant students from similarly low-educated families often perform better on average.

In general, students whose parents have achieved higher ISCED levels (specially 6 or 7), consistently show
the best average performance across all domains, regardless of the country. Conversely, students whose
parents have only achieved ISCED level 1 or lower tend to be the worst performers, highlighting the
strong correlation between parental education and student’s achievement (Won-Tack Lim, 2021)74.



FIRST AND SECOND GENERATION IMMIGRANTS

READING MATH SCIENCE
Hisced ITA DEU SWE ITA DEU SWE ITA DEU SWE
LessthanISCED 1| 392.3105| 404.2191| 391.5303| 388.7124| 400.7069| 388.1839| 380.0721| 398.6403| 379.5085
ISCED level 1 389.5105| 388.3901| 389.4749| 372.015| 369.5543( 370.6037| 382.4707| 379.9167| 380.7805
ISCED level 2 401.6727| 409.1409| 392.5017| 397.808| 407.0805| 391.8561| 399.555| 411.7476| 394.2414

ISCED level 3.3 413.0466| 409.682| 410.1678| 430.4259| 428.7284| 429.0617| 430.2423| 429.6727| 429.8199
ISCED level 3.4 A44.7407| 444.6871| 442.4002| 436.8504| 436.7604| 434.2271| 448.7232| 449.6412| 446.7251

ISCED level 4 415.8115| 426.8314 | 413.6174| 414.1204| 423.2254| 412.0533| 425.0501| 435.8758| 423.0855
ISCED level 5 444.6885| 442.8207| 441.751| 434.1449| 433.5464| 432.2269| 440.3836| 439.8612| 438.6874
ISCED level 6 485.3727| 486.8336| 485.1405| 472.6187| 473.7492| 472.7399| 487.2866| 488.4654| 487.5233
ISCED level 7 480.9084| 482.2247| 481.2938| 473.5878| 476.2244| 473.9911| 484.891| 487.5403| 485.2496
ISCED level 8 394.2783| 394.8676| 394.9408| 409.4511| 409.2506( 409.8758| 417.0415| 417.7594 | 417.7269
Total 442 697 | 444.2707| 441.6765| 439.2088| 440.9547 | 438.6382| 448.4998| 451.016| 448.2312

Figure 4: Immigrants’ scores by HISCED variable values

NATIVES
READING MATH SCIENCE
ITA DEU SWE ITA DEU SWE ITA DEU SWE
LessthanISCED | 315.1674| 426.3722| 230.224| 337.6478| 427.568| 347.571| 344.2275| 440.2358| 291.876
ISCED level 1 402.7822|- 468.4621| 387.2227|- 431.2671| 434.4393|- 446.4866
ISCED level 2 445.1273| 479.0726| 462.0473| 426.5479| 462.1086| 448.9346| 433.7563| 482.6296| 453.1044
ISCED level 3.3 463.0892|- 477.3573| 450.8419|- 462.6953| 442.1647|- A74.2784
ISCED level 3.4 486.0484| 507.6789| 481.4424| 477.485| 503.0062| 479.0795| 485.4657| 535.058| 486.455
ISCED level 4 476.1249| 494.934| 490.9985| 475.7049| 484.6997| 485.1795| 484.4612| 511.7327| 4597.9824
ISCED level 5 491.3442| 474.2909| 493.2185| 473.4959| 480.0118| 486.4503| 480.0083| 497.4494| 506.7177
ISCED level 6 492.9484| 521.6277| 525.3775| 477.5355| 506.9565| 506.7784 | 481.8151| 527.179| 529.0743
ISCED level 7 506.994| 540.8491| 537.3025| 498.331| 539.4701| 518.2282| 507.5265| 558.639| 537.5098
ISCED level 8 489.6744| 497.7037| 501.6668| 489.1525| 498.6892 | 498.0968| 488.2915| 516.6522| 514.4467
Total 488.2218| 505.6774| 511.5735| 476.6998| 497.7398| 499.309| 483.0308| 519.2027| 517.1016

Figure 5: Natives’ scores by HISCED variable values

Looking at the incidence of high parental education across different immigrant backgrounds, it emerges
that in Italy, 68% of native students have parents with ISCED levels 5, 6, 7, or 8, compared to only 57% of
first-generation immigrant students. This discrepancy is even more pronounced in Sweden, where 80% of
native students have parents who reached higher ISCED levels, compared to 65% of first-generation
immigrants. In Germany, however, the gap is narrower, with 58% of native students having parents with
higher ISCED levels compared to 57% of first-generation immigrants. Please refer to Figure 6 for a visual
comparison among natives and immigrants across the three countries.

[t is important to note that the figures above could be influenced by an asymmetric distribution of missing
responses, most of which are likely to be from students whose parents have lower ISCED levels,
potentially skewing the data slightly (OECD, 2019)75.
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Figure 6: Relative weight of HISCED levels across Italy, Germany and Sweden, among native and immigrant students

4.2.4 Descriptive analysis of the LANGUAGE variable

The language spoken at home, captured by the variable LANGUAGE, is especially significant when
analyzing the relationship between language used at home and performance on PISA tests. Immigrant
students who speak a language different from the test language at home generally perform slightly worse
compared to those who use the test language in their daily family interactions. Although non-immigrant
students consistently outperform their immigrant peers, the performance gap narrows when comparing
native students who also speak a different language at home. This trend suggests that the language spoken
with one’s parents has a substantial impact on test scores for all students, not just immigrants -please
refer to Error! Reference source not found. and Error! Reference source not found. for a visual
comparison.



Germany emerges as the country with the most pronounced difference in test scores between students
who speak German at home and those who do not. This difference is observed among both native students
and first- and second-generation immigrants, indicating that language proficiency, particularly in the
language of instruction, is a critical factor in academic success in Germany. When analyzing immigrant
performance across the three subjects—reading, science, and mathematics—the gap in test results is
more significant in reading and science than in mathematics across all three countries. However, it is
notable that mathematics is the subject in which immigrants perform the worst in all three countries,
highlighting a specific area of academic struggle that transcends linguistic barriers.

Influence of the Language spoken at home.
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Figure 7: Test scores in Reading, Maths and Science of immigrants (upper graph) and natives (lower graph) by
language spoken at home, for Italy, Germany and Sweden.

Regarding language use at home, over 90% of native students in Italy, Germany, and Sweden speak the
language in which they took the test, even when communicating with their parents. Among second-
generation immigrants, the percentage of those who speak a different language at home rises to about
50% in Italy and Germany and 63% in Sweden. This frequency increases significantly among first-
generation immigrants, with around 75% speaking another language at home in Italy, and as high as 88%



in Germany and Sweden. These statistics, reported in Figure 8, suggest that first-generation immigrants in
[taly are more likely to speak Italian at home compared to their counterparts in Germany and Sweden,
who are less likely to speak German and Swedish, respectively. This higher proficiency in the host
country’s language among first-generation immigrants in Italy may contribute to better integration and
potentially reduce immigrants’ gaps in educational outcomes, although further research would be needed
to confirm this hypothesis.
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Figure 8: Language spoken at home by first-generation immigrants, expressed in percentage of the students’ sample,
in Italy, Germany and Sweden.



5 DECOMPOSITION ANALYSIS

This section focuses on the comparative analysis of the results and their interpretation in relation to
educational performance gaps between native and immigrant students across Italy, Germany, and
Sweden.

The first subsection presents a comparative analysis of the Oaxaca-Blinder decomposition results, which
separates the explained and unexplained components of the performance gap in mathematics. The results
are compared across all three countries, while an in-depth examination of each country individually
follows.

In the second subsection, the results of the study are contextualized and compared with findings from the
OECD’s PISA 2022 publications. Further observations are made regarding the unexplained components of
the performance gap in each country, offering potential interpretations.

The third subsection acknowledges the limitations of the research and suggests potential policy
implications for improving educational outcomes among immigrant populations in Italy, Germany, and
Sweden.

5.1 Analysis of the Results

The initial analysis of the educational performance of native (group_1) and immigrant (group_2) students
in Italy, Germany, and Sweden reveals significant differences in mathematics scores based on the Oaxaca-
Blinder decomposition.

5.1.1 Main Results Of The Oaxaca-Blinder Decomposition Analysis

In all three countries, native students (group_1) outperform their immigrant peers (group_2) with mean
scores of 477.79 in Italy, 499.55 in Germany, and 500.44 in Sweden, while the scores for immigrant
students are notably lower: 447.85, 445.22, and 443.33, respectively.

The immigration gap, as represented by the "difference” row in the table reported in the Appendix, is
statistically significant across all three countries, indicating a persistent disparity between native and
immigrant students. A significant portion of this gap is "explained" by observable characteristics (the
endowments of each group) and is often referred to as the “endowment effect”. However, there remains
an "unexplained" component, the “coefficient effect”, which could point to factors such as discrimination
or cultural differences that are not captured by the observable variables considered here.

In Italy, the unexplained portion of the gap is negative (-12.57) and statistically significant, whereas in
Sweden, it is positive (19.36) and also statistically significant. In Germany the unexplained component
(4.98) is not statistically significant, implying that most of the performance gap can be attributed to

observable characteristics rather than unobserved factors. This suggests different dynamics at play in
each country, potentially influenced by their unique integration policies and socio-economic contexts.

Our analysis shows that certain factors are significant across all three countries in explaining the
educational gaps in mathematics between the two groups. One of the most influential variables is socio-
economic status (ESCS), indicating that differences in family resources play a crucial role in shaping
student outcomes in all three countries. This finding aligns with previous literature, which highlights that



socio-economic background is one of the most critical factors influencing educational outcomes for
students with an immigrant background (OECD, 2022)7s.

Another key factor is the language spoken at home, which significantly affects the immigration gap. This
underscores the importance of language integration in educational success, even for the domain of
mathematics, as using the host country's language at home is associated with better scores.

Other significant components contributing to the gap across the three countries are grade repetition
(REPEAT), and parental education (PARENTALEDU). In particular, lower (parentaledu_1) and higher
levels (parentaledu_3) of this last represent a significant component in each country, both displaying
negative coefficients.

5.1.2 Results for Italy

The decomposition results for Italy reveal that the average score difference between the two groups is
about 30.0 points, which is smaller compared to those of Germany and Sweden. The portion of the
differential that can be explained by observable factors is of 42.5 points, yielding a negative unexplained
component of -12.6 points, which is statistically significant. Thus, after accounting for all the variables
included in the model, the explained component appears to be larger than the actual difference in average
scores between native and immigrant students.

This result indicates that, based on observable characteristics alone, one would predict immigrant
students to perform worse, and/or native students to perform better than they actually do. In contrast,
countries like Sweden have a positive unexplained component, suggesting that there may be additional
influential factors that are not captured by the variables considered, such as possible biases within the
educational system or integration difficulties.

In Italy, the explained performance gap between native and immigrant students is primarily driven by
socio-economic status (ESCS). This factor alone accounts for a differential of 30 points, which is exactly
the observed gap: this may suggest that the other contributing factors are highly correlated with this one,
or that the other significant factors have opposite effects that cancel each other. In the context of the multi
factor analysis, this factor constitutes in any case the largest portion of the explained gap, corresponding
to more than half of the predicted differential. The high contribution of this variable underscores how
disparities in family resources are the primary explanation of the performance gap among the two groups.

The Language spoken at home (LANGUAGE) is also significant, with a contribution of 7.8 in Italy, slightly
more than a sixth of the predicted differential. A similar contribution, amounting to 7.1 points, is found for
Grade Repetition (REPEAT), which also plays a considerable role in Italy. The impact of REPEAT is
numerically greater than in Germany and Sweden, as it represents 17% of the explained gap, indicating
that immigrants are more likely to fail a year in Italy, and that this has a strong impact on test scores.

In summary, the variables REPEAT, ESCS and LANGUAGE seem to play a disproportionately large role in
explaining the performance gap for immigrant students in Italy compared to the two other countries. This
result may pose important questions on the educational and social system, affecting both immigrants and
natives.



Finally, as already discussed, Parental education significantly influences the gap in all three countries,
with "parentaledu_3" delivering a negative contribution of -4.4 in Italy. This pattern is also observed in
Germany and Sweden, although less pronounced.

Let us now focus on the unexplained component, which is negative when we include all factors considered
(-12.6 points). Again, the socio-economic status (ESCS) plays a significant role, with a contribution of -
13.4. One possible interpretation is that, beyond the observable characteristics accounted for in the
explained component, other unmeasured factors related to socio-economic status are helping to reduce
the performance gap. Similarly, the language spoken at home (LANGUAGE) brings another negative
contribution (-5.66) to the unexplained component, further decreasing the differential.

It is important to note here that, a prediction based on ESCS and LANGUAGE alone may well reduce the
unexplained component.

5.1.3 Results for Germany

In Germany, the Oaxaca-Blinder decomposition results reveal a significant immigration gap of 54.3 points
between native (group_1) and immigrant (group_2) students, which is larger than the gap observed in
Italy (30.0) and somewhat close to that of Sweden (57.1).

The explained component of this gap in Germany is 49.4 points, indicating that most of it can be attributed
to observable factors. Among these, socio-economic status (ESCS) plays a major role, contributing 25.7
points, i.e. around a half of the total explained component.

The language spoken at home (LANGUAGE) also has a significant impact in Germany, contributing 21.3
points, more than 40% of the total explained component. Interestingly, the variable LANGUAGE seems to
have a much larger influence over performance gaps in Germany compared to Italy and Sweden. This
suggests that the language barrier have a pronounced impact on the academic performance of students in
Germany, and that they may be responsible for a large portion of the immigration gap.

Grade repetition (REPEAT) is also significant, amounting to 5.0 points of the explained component.
Conversely, parental education (PARENTALEDU), in particular lower ("parentaledu_1") and higher
("parentaledu_3") levels, have a negative explanatory power on the differential. Other significant variables
like COMPUTER have a minor impact on the prediction of the model.

As for the unexplained component, in Germany this is not statistically significant, suggesting that the
performance gap can largely be attributed to observable factors, such as socio-economic status and
language proficiency, rather than unobserved ones.

5.1.4 Results for Sweden

In Sweden, the overall immigration gap between native and immigrant students is 57.1 points, the largest
among the three countries analyzed. The explained component of this gap is 37.8 points, suggesting that,
while a significant portion thereof can be attributed to observable factors, there is still a high positive
unexplained component of 19.4 points.

One of the most significant variables in the explained component for Sweden is the socio-economic status
(ESCS), contributing 27.7 points which accounts for more than 70% of the explained component.



Language spoken at home (LANGUAGE) and grade repetition (REPEAT) are other significant factors in
Sweden, but they only contribute 5.5 and 3.7 points respectively to the explained component. Although
their effects are smaller compared to Germany and Italy in absolute terms, they constitute a similar
portion of the observable characteristics in all three countries. Parental education (PARENTALEDU), on
the other hand, shows a negative influence on the explained part of the gap. As in the other countries,
"parentaledu_1" (low parental education) and "parentaledu_3" (higher levels of education) constitute the
significant values. Other significative variables, such as HOUSEHOLDWORK and HOMEWORK deliver
minor contributions.

The unexplained component in Sweden is positive and significant, in contrast to Italy (where it is
negative) and to Germany (where it is not statistically significant). The positive unexplained component in
Sweden suggests that there may be unobserved factors, such as discrimination or cultural barriers, that
affect the academic performance of immigrant students, further widening the gap. However, the specific
nature of these unobserved factors requires further investigation beyond the scope of this analysis.

5.2 Interpretation of the Results

The results obtained from the Oaxaca-Blinder decomposition are consistent with the findings reported by
the OECD in their publications on PISA 2022 (OECD, 2022)77. In particular, the explained contributions of
socio-economic status (ESCS) and language spoken at home (LANGUAGE) to the performance gap in the
mathematics test tests administered in Italy, Germany, and Sweden align closely with those outlined in the
OECD's findings.

5.2.1 Possible Explanations of Cross-Country Differences

In all three countries, the socio-economic status emerges as the primary driver of the performance gap,
confirming that disparities in family resources are a central issue affecting educational outcomes. Even the
findings of the language spoken at home as a contributing factor to the explained gap mirrors the OECD
publication, particularly highlighting its strong influence in Germany and, to a lesser extent, in Italy and
Sweden. This consistency across both our analysis and the OECD results also expands to Italy’s explained
component, which exceeds the overall immigration gap, and also to Germany’s unsignificant unexplained
part and to Sweden’s positive unexplained component.

There are several unobserved characteristics that may influence the performance gap, some of which can
provide an explanation to several finding of this analysis. In Germany, for instance, some groups of
migrants, such as undocumented immigrants, face restrictions on educational access (as noted in the MCP
study by Queen’s University), while in Sweden, most immigrants are asylum seekers, who generally have
full access to the educational system.

The structure of educational systems also plays a role. Germany's early tracking may disproportionately
direct immigrant students into vocational paths, contributing to lower PISA scores. Italy's education
system, with its more comprehensive approach, delays student tracking, possibly allowing more time for
immigrant students to integrate and catch up academically. Sweden's inclusive education system actively
supports integration, yet the unexplained part of the gap suggests underlying challenges that need to be
explored further.



5.2.2 The Unexplained Component in the Italian Data

The negative unexplained component of the gap observed in Italy may have various causes, such as biased
samples, neglected or unobserved characteristics, and confounding or highly correlated factors.

We already noted that the ESCS factor alone may be able to predict most of the differential, potentially
reducing the unexplained component. This suggests that socio-economic differences may be more
important in determining the academic success than all other background information, including the
immigration history itself. Further analysis is needed to test the actual contribution of the main factors,
getting rid of potential confounding and highly correlated ones; in particular, a prediction only based on
ESCS and, potentially, LANGUAGE, may well reduce the unexplained component.

Other explanations are also possible, including a sample bias due to an underrepresentation of
undocumented migrants. In fact, Italy is often a transit country, where children who intend to reside only
temporarily might have an incentive to hide and avoid public schooling.

Other factors that have not been considered may be relevant, such as those stemming from the peculiar
migratory history of the country. In Italy, the largest immigrant groups are Romanians and Albanians, who
often speak Italian as a second language or are able to learn it quickly, and share cultural similarities. This
would explain why Italy has the highest percentage of immigrant students who speak the language of the
test among the three countries considered. Furthermore, cultural similarities could facilitate easier
integration into the Italian education system and explain why the language barrier has a smaller impact
on the performance gap compared to Germany and Sweden.

5.3 Limitations, Future Work and Policy Implications

Our research has some known limitations, which we shall briefly outline to pave the way of further work.
Our provisional findings, however, may already suggest the implementation of new policies.

5.3.1 Limitations of This Research and Future Work

In Sweden, although the unexplained component is significant, none of the individual variables within this
component were found to be influential. This shows that there exist unmeasured factors that the present
model does not capture. Therefore, this aspect requires further exploration to understand the underlying
dynamics.

Additional studies are also needed to better understand the fact that the Italian explained component is
larger than the observed differential, and to what extent this is due to immigrants performing higher than
predicted vs. natives performing lower than expected. A better understanding of these dynamics is
essential in order to properly address the low performances of both immigrant and native students in
Italy when compared to other European countries.

Our reliance on the PISA 2022 dataset does not address changes over time in both educational outcomes
and in the influence of the different variables over the immigration gap. Future research should also
consider the time evolution of the results in mathematics and compare them to those of reading, science
and of the new realm of creative thinking.



5.3.2 Policy Implications

The findings of this study could suggest several policy implications.

In Italy, interventions should focus on enhancing support for students at risk of grade repetition and
addressing the role of socio-economic disparities. The social security system has largely neglected
integration policies which may serve this purpose: a known problem, whose solutions require
investments and courageous political decisions.

Germany's educational policies should include the creation of more flexible educational pathways for
immigrant students, mitigating the effects of early tracking into vocational education. Foreign students
may use extra time and guidance to improve their academic results, enjoying a perspective of a longer
period of studies with potential higher salaries at the end.

It is currently harder to suggest a way forward for Sweden because of the large contribution of
unmeasured factors affecting the performance gap, especially for asylum-seeking students. Further
analyses are needed in this area.

Overall, the study highlights the importance of socio-economic support and inclusive educational policies
in mitigating disparities between native and immigrant students in these countries.



6 CONCLUSIONS

This thesis explores the educational outcomes of immigrant students in Italy, Germany, and Sweden,
analyzing the differences between these countries in order to understand the factors contributing to the
academic gap between native and immigrant students. By focusing on data from the PISA assessment,
administered to 15-year-old students in 2022, this study seeks to investigate how different factors, such
as the socio-economic, linguistic, and family background, influence the performance of immigrant
students compared to their native peers across all three countries.

We first discuss the broader context of immigration and education, highlighting how the influx of
immigrant populations has reshaped the educational landscape in many European countries. Italy,
Germany, and Sweden offer distinct examples due to their peculiar migration histories, integration
policies, and educational systems.

A statistical analysis is carried out on the three subjects covered by the PISA tests, with a specific focus on
mathematics scores. The Oaxaca-Blinder decomposition method is used to dissect the differences in
performance between native and immigrant students, attributing parts of the achievement gap to
observable factors explained by the variables included in the model, while also identifying an
"unexplained"” component that may point to other factors like cultural barriers or discriminatory
practices. The comparative approach provides a clear view of how these factors operate differently in the
three countries.

The study reveals that socio-economic disparities are identified as the most important determinant of
academic performance. Immigrant students, who generally come from lower socio-economic
backgrounds, tend to perform worse than their native peers. In Italy, in particular, socio-economic factors
are able to explain a large portion of the immigration gap, suggesting that census differences are more
important than other factors, including the immigration status, in the academic scores.

Language proficiency also emerges as a critical factor in shaping academic outcomes even in the realm of
mathematics. In Germany, immigrant students who do not speak German at home perform significantly
worse than those who do, widening the educational gap. Italy, on the other hand, benefits from a larger
proportion of immigrant students who speak Italian at home, which reduces the impact of language
difficulties on the test scores.

The educational systems in these three countries also play a significant role in the observed disparities.
Germany tracks students into different educational paths at an early age, reinforcing socio-economic
inequalities as immigrant students are more likely to be directed into vocational tracks, which offer fewer
opportunities for academic achievement. In contrast, Italy results as the country with the highest impact
of grade repetition on the explained differential in test scores, implying that reducing failing rates should
be a priority. Sweden’s inclusive policies aim to integrate immigrant students, but the results suggest that
other, less tangible factors, such as potential discrimination or cultural barriers, may still impede their
success, as indicated by the large unexplained component in the performance gap.

The results of the thesis emphasize that targeted policies providing socio-economic support, promote
language learning, and offer more flexible educational pathways can help mitigate these disparities. By
providing a comparative analysis, this research offers valuable insights into how different countries can
improve their educational policies to foster greater equity and inclusion for immigrant students.
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APPENDIX

The table below represents all the results of the Oaxaca-Blinder decomposition performed with the Stata
software, applied to the mathematics scores of the 2022 PISA data for Italy, Germany and Sweden.

ITA DEU SWE
overall
group_1 477.7881*** 499.5549*** 500.4382%**
[1.1636] [1.4783] [1.3601]
group_2 447.8518%** 4452197*** 443.3270%**
[2.7596] [2.6597] [2.8280]
difference 29.9363***  54.3351***  57.1112***
[2.9949] [3.0429] [3.1380]
explained 42.5019%**  493577*%*  37.7553%**
[2.1314] [2.6968] [3.3517]
unexplained -12.5656***  4.9774 19.3559%**
[3.3165] [3.2978] [4.2974]
explained
escs 30.0053***  25.7104***  27.6950***
[1.6043] [1.6775] [1.7850]
language 7.7561%** 21.3059***  5.4581*
[1.4980] [2.1387] [2.9358]
female 1.7357*** 0.4157 0.1563
[0.4470] [0.3245] [0.1322]
link -0.3035* 0.6923** -0.0066
[0.1768] [0.2752] [0.1121]
computer 0.5087** 1.6208*** 0.2653*
[0.2201] [0.3813] [0.1535]
belong -0.5497* 0.0857 0.4476**
[0.3143] [0.2361] [0.1985]
age 0.4870** -0.0783 -0.0581
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[11.2056]
-9.2349
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1.7999*
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97.0279
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-1.8092
[1.4520]
0.2755
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8.6319*
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[166.2379]
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0.4323*
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-0.3936
[0.4971]
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5.9134*
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N 10129 5079 5529

The results reported in the table above are to be intended with the following degree of statistical
significance:

No asterisks - Not significant
* - 90% confidence
*x - 95% confidence

sokok - 99% confidence



