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Abstract: This thesis investigates the within-school segregation of Finnish students using
survey data on friendships. The difference in academic performance between students with
and without immigrant backgrounds is large, and in order to make it smaller, the study en-
vironment for students with immigrant backgrounds must be understood. Identifying the
extent to which students with immigrant background experience a different social environ-
ment is one step in that direction.

Individual segregation is the extent to which the social network of an individual is composed
of individuals similar to each other regarding some specific trait. This study investigates the
existence of individual segregation in Finnish schools using information on who the fifth
grade students participating in the study are friends with. The individual segregation level
is calculated based on the background of friends, dividing students into two groups: students
with or without immigrant backgrounds. This gives an indication of the possible segregation
at an individual level, created through friend choice. Additionally, the correlation between
individual level segregation and age at arrival to Finland and academic skills respectively is
studied.

Clear evidence of individual level segregation among immigrants is found. Students with
immigrant backgrounds are more likely to have friends with immigrant backgrounds and
more likely to be lonely, as in have no friends. However, neither correlation between in-
dividual segregation and age at arrival nor correlation between individual segregation and
academic skills can be found. This could be explained by problems with the data, but can
also indicate that peer effects in class are smaller than what was expected based on previous
research. It seems that also segregation patterns differ from what has been found in sim-
ilar American studies. More research need to be done, but this thesis shows that students
with immigrant backgrounds experience a different social environment when it comes to
friends than students with non-immigrant backgrounds do, as the share of friends with im-
migrant backgrounds is significantly higher for students who themselves have immigrant
backgrounds.
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1 Introduction

There is a significant difference in academic performance between Finnish students with im-
migrant background and Finnish students without immigrant backgrounds (OECD, 2019).
In fact, the difference is the largest in the European Union (CEDEFOP, 2020). Little research
is conducted on the reasons behind this difference (Bernelius and Huilla, 2021), but it is
known that segregation can affect academic performance (Charles, Dinwiddie and Massey,
2004). As the Finnish school system is among the least segregated in the group of OECD
countries (Gutiérrez, Jerrim and Torres, 2020), segregation between schools can not pro-
vide a direct explanation. However, evidence exists that also segregation on an individual
level might affect academic performance (Echenique and Fryer Jr., 2007). Therefore, this
thesis aims to investigate the differences in experienced social environments of individual

students in Finnish schools through two research questions:

1. Are immigrants within Finnish schools segregated on an individual level?

2. How does the within-school segregation of immigrants relate to their academic per-

formance and spent time in Finland?

Segregation is defined as the systematic and unequal division of people into groups based
on specific features, often race (James and Taeuber, 1985). Historically, segregation has
been based on laws, but the segregation we see today is mostly not statutory but main-
tained through social norms. Even if Finnish history does not include racial segregation in
law, Finnish society is far from equal and systematic differences between people with and
without immigrant background are not only found in school, but also in the labor market

(Ahmad, 2020; OECD, 2017).

With the answers to the research questions, this thesis provides new knowledge on segre-
gation in the Finnish education system, focusing solely on individual-level segregation and

its correlation with academic performance and age at arrival to Finland. This is primarily



achieved by estimating the level of segregation created by choices of friendship, using self-
reported data describing the social networks of fifth grade students (age 11). This kind of an
estimation has not before been computed using Finnish data and will provide an idea of the
level of segregation. Secondarily, correlations between segregation and other factors will be
investigated. Using a regression model, this thesis will explore the correlations between age
at arrival to Finland and segregation, and similarly between verbal and mathematical skills,
and segregation. This provides answers to the research questions exploring the segregation

of immigrants within schools and the relation of this segregation to other measurable factors.

Finnish immigration is low in an European context (OECD, 2017), but increasing (Statistics
Finland, 2021). Given this increasing amount of foreign-born students and students with im-
migrant backgrounds, the subject of school segregation in respect to immigrant background
is becoming increasingly relevant. The Finnish school system has a good reputation, mostly
due to high results in the PISA test in the early 2000’s. This has been explained by sev-
eral factors, among which a relatively socially homogeneous country and an equal and free
comprehensive school system (Kupiainen, 2009). As mentioned, the Finnish school system
is one of the least segregated among the OECD countries (Gutiérrez, Jerrim and Torres,
2020). Despite this, the academic results gap between immigrants and non-immigrants is
high, also in comparison to other countries. Previous studies, mostly in the educational sci-
ences, have shown that even if school choice in theory is restricted, ways to choose school
through specialized classes exists and is frequently used especially among parents with high
education and in well-off families (Berisha and Seppénen, 2017; Kosunen et al., 2020). The
between-school segregation might be low, but the fact that some students are more likely
to attend specific classes contribute to segregation inside the schools, a contribution that I

find can be seen also on the level of individual friendships.

It is easy to find evidence of active class choice through classes with a subject specialization,
and in some extent school choice through the availability of these classes. According to the

studies mentioned above, specific groups of students, often with high-educated parents or



high family income, are more likely to actively choose a specific class than students with
lower socioeconomic status. The heterogeneity in active class choice creates differences in
the student distribution between classes and schools and, following that, raises the question
of segregation within the school. Despite this, it is difficult to find research results regarding

individual segregation within schools in Finland.

Research on school segregation has instead focused on between-school segregation. The
conclusion of Soderstrom and Uusitalo (2010) stating that active school choice increases
segregation is a common conclusion in the field. Results like this creates incentives to as-
sume that active class choice in turn affects segregation within the school. In the few cases
where this kind of within-school segregation is studied, the focus lies on differences between
classrooms. Segregation in Finnish schools has yet not been studied at an individual level.
A reason for this may be the shortage of relevant data for the matter. Finnish administra-
tive data covers the population and contains information on a large number of subjects,
but does not include data on networks of individuals necessary for studying individual level
segregation. This study will use recent data collected on friendship networks of fifth grade
students. This allows exploring the matter of individual-level segregation, referring to the

extent to which an individual interacts with people with similar backgrounds.

We know that education has a positive effect on future labor market outcomes. A well-
functioning educational system could thus help reduce the mentioned labor market inequal-
ities. This makes it a reasonable goal to provide an education of the highest possible quality
to all children attending. The measurement of this goal is difficult, but several findings sup-
porting the idea that social ties have great value for later life outcomes (Mele, 2020) give
clear evidence that segregation should be taken into account and prevented in the education
system. The fact that exposure to students of different backgrounds has positive impact on
the attitude towards people different from oneself (Bursztyn et al., 2021) further validates
this. The significant gap in the PISA test results between immigrants and non-immigrants

gives reason to question how well integration works in the Finnish schools. Studying the



social networks of students in classes with a significant number of immigrants can help
us understand the reasons why immigrants and student with foreign background perform

worse than students with non-immigrant background.

In the following sections, the details of how the research will be conducted, the methods
and the results are presented and discussed. The second and following chapter gives an
overview of what is previously known on this subject, including a presentation of indexes
usually used for estimating segregation and an review of literature discussing segregation in
schools. The third chapter presents the data and the methods used, including background
on the Finnish schooling system and Finnish immigration. The results are presented in the
fourth chapter, including also discussion on potential problems, policy consequences and

further research. The sixth chapter concludes.



2 Theory and Related Literature

The research question of this thesis involves two parts: empirically estimating the possible
existence and level of individual segregation, and the correlation of segregation with speci-
fied student characteristics. Both aspects require knowledge of some background properties
for an effective treating. The matter of segregation indexes has been extensively discussed in
previous literature. It would be exaggerating to claim that consensus exists, but some points
are agreed on. The same holds for the theme of segregation. Extensive research has been
done on the effects of segregated societies and also more specifically on segregated schools.
We know that certain factors affect the probabilities for a smooth integration of immigrants
into their new societies and these will be examined more carefully in the second subsection
of this chapter. The first subsection will discuss the theme of measuring segregation through

segregation indexes.

2.1 Segregation Indexes

Measuring segregation relies on the fact that segregation is about two groups’ entangle-
ment or distance from one another, the groups defined by some specific feature. A segre-
gated society completely separates two groups, whereas a society without segregation has
no separation between groups. As long as segregation has been an issue, studies have tried
to develop proper indexes for its measurement. No perfect measure has yet been found.
This is further complicated by the fact that "segregation" in everyday use can refer to differ-
ent things. This thesis will therefore study the individual within-school segregation using
a simple measure of segregation based on a defined group’s share of a student’s friends.
This measure is intuitive and fairly easy to understand and calculate. The calculating of the

chosen measure is presented in detail in Chapter 3.

Every way to measure segregation will at some level be imperfect, due to the complicated

nature of segregation. All indexes measuring segregation relies on the idea that people can



be divided into (two) mutually exclusive groups based on some trait in the person. In the
case of this thesis, and many other studies, the trait used for division is immigrant back-
ground. This view and division is of course highly simplifying and will leave out many
details regarding segregation and the reasons behind it. An imperfect measure is however
mostly better than no measure, and segregation indexes provide different ways to identify

and quantify segregation.

In many fields, including those of education, sociology, economics and statistics, there has
been discussion on the properties of good indexes for segregation. Several articles are pub-
lished presenting new indexes, also fairly recently (Echenique and Fryer Jr., 2007; Ballester
and Vorsatz, 2014). In addition, articles discussing and comparing indexes and their prop-
erties are quite common, including newer as well as older papers (Allen and Vignoles, 2007;
Duncan and Duncan, 1955; Philipson, 1993; Yao et al., 2019). An extensive review of differ-
ent indexes for segregation is found in the article by Bojanowski and Corten (2014). They
define two properties through which they examine different indexes measuring segregation.
The properties in this case are symmetry and "insensitivity to adding isolates". Notable is
that many of the indexes studied do not comply with both of these properties, giving an

indication of the difficulty of creating a good index.

There are several indexes that could have been appropriate to use. These include at least the
Freeman Segregation Index (FSI) (Freeman, 1978), the Index of Isolation, the Dissimilarity
Index (Duncan and Duncan, 1955), Coleman’s Homophily Index (Coleman, 1958) and the
Spectral Segregation Index (SSI) (Echenique and Fryer Jr., 2007). These indexes have all
been used for measuring segregation in order to answer similar questions as in this thesis.
Further research on the subject can evaluate whether a more advanced index might provide

a more exact measure than the one used in this study.



2.2 Previous Research

Apart from the difficulties in measuring, segregation can occur between any two or more
groups defined based on attributes such as gender, economic status, age, race or language
skills. Group belonging is not completely straight forward, and in some cases, the group
defining attribute can change. Segregation is additionally present in all stages of everyday
life. Housing segregation is probably the most discussed form of segregation, and something
that also affects segregation elsewhere. If housing is highly segregated, and school choice
is determined based only on residence, school segregation will also be high. The Finnish
school system consists mainly of municipal schools, to which children are chosen based on
where they live. Therefore segregation in housing can have a large effect on between-school
segregation. This section will focus on presenting previous research on school segregation
and especially within-school segregation between immigrants and non-immigrants, but nev-
ertheless will also segregation on a broader level be discussed. Some interesting results are

also found regarding segregation between rich and poor.

The for this thesis most relevant previous results are presented by Echenique and Fryer Jr.
(2007) and Bleakley and Chin (2010). The article by Echenique and Fryer Jr. presents the
segregation index SSI as a new way to measure segregation, but includes also a study of
inividual-level segregation in American schools, which is of high relevance for this thesis.
Bleakley and Chin do not study social networks, but provides results regarding factors be-
hind segregation, which are of high interest when answering the second part of the research
question, namely factors that correlate with, or even create, differences in the individual

level of segregation.

Echenique and Fryer Jr. (2007) present an application of their measure of within-school
racial segregation and regress several different outcomes on this segregation index. The
data used to calculate the index comes from the AddHealth database (The National Lon-
gitudinal Study of Adolescent Health), a database commonly used and well suited for the

kind of research undertaken, as it contains network data on friendships as described on the



project website (https://addhealth.cpc.unc.edu/). The friendship data used is very similar
to the data collected for this thesis, with every student listing his or her closest friends.
Differently from our survey, the AddHealth friendship data is based on every student listing
their five closest male and female friends respectively, providing a maximum total friend

count of 10, compared to 3 in the survey conducted as part of this study.

Using this data, Echenique and Fryer Jr. estimate school-level and individual-level segrega-
tion using the segregation index SSI. The school-level segregation is based on an average of
the SSI of all "connected components" (i.e. loose groups of friends) for all racial groups. This
method and the results it provides allow Echenique and Fryer Jr. to show that segregation
does not grow linearly as the school share of students in a specific group grows. Instead,
they show that especially black students experience almost complete segregation when the
share of black students in the school is above 25%. A similar procedure is conducted on
class level in this thesis. Echenique and Fryer Jr. also show that black students with a higher
individual level of segregation have lower test scores and that qualities usually connected to
a specific minority group amplifies for more segregated students. This indicates that segre-
gation would be correlated with academic performance, providing a hypothesis regarding

the correlations studied as part of this thesis.

The study by Bleakley and Chin (2010) addresses the question of how language skills, in
this case English, as the study is conducted in the U.S., relates to and affect integration,
measured through a couple different outcomes, including marriage and area of residence.
This paper does not discuss segregation through the segregation indexes discussed above,
but uses social variables such as marriage and housing geography to estimate the level of
integration into the society. They use the psychological fact that language skills are more
easily acquired for children below a certain age and add immigrants from English-speaking
countries as a control group to rule out other effects of age at immigration to a new country.
Through an instrumental variable approach, Bleakley and Chin show that the probability of

marrying a person born in the US grows significantly as English skills grow, and the English



language skills of the spouse are remarkably better. Also income and years of education
are positively affected by arriving earlier, which in turn is correlated with higher English
language skills. Also this strengthens the hypothesis that a correlation between language
skills and individual segregation as well as age at arrival and individual segregation might

exist.

Individual level segregation has not previously been measured in Finnish schools. However,
Holfve-Sabel (2015) has used the SSI (Echenique and Fryer Jr., 2007) to analyze within-
school segregation in the area of Gothenburg, Sweden. Her results are in many ways com-
patible with a Finnish setting, especially as the data is gathered before the Swedish school
system reform that allows free school choice was undertaken. Nowadays, Swedish school
data is not necessarily comparable with Finnish data, as the Swedish school system allows
free choice in a way that the Finnish system does not. It should also be taken into account
that immigration has been and is on very different levels in the two neighboring countries.
Holfve-Sabel investigates whether the forming of friendships in the classroom can "neutral-
ize" segregation through the individual’s choice of working mates. The study uses 6th grade
student’s ranked answers on which three classmates they prefer to work with in class, prac-
tically very similar to the data used in this study. It is then shown that the segregation level
for these working networks does not depend on the segregation level of the school, even
if the area is well known as being segregated and significant differences in between-school
segregation is detectable. This result presented by Holfve-Sabel (2015) partly contradicts
the findings of Echenique and Fryer Jr. (2007), as it seems that individual segregation in
Swedish schools is not particularly affected by the school share of students with immigrant

backgrounds.

Even if the exact setting used in this study has not been used to study segregation and es-
pecially within-school segregation in Finland, previous literature in economics, psychology
and educational sciences include studies on school choice (Kosunen et al., 2020; Berisha and

Seppénen, 2017) effects of age at arrival (Ansala, Himaldinen and Sarviméaki, 2019) and



well-being of immigrants compared to non-immigrants (Strohmeier, Kdrna and Salmivalli,
2011; Matikka et al., 2015). The papers directly discussing effects of being an immigrant
all conclude that having immigrant status, explicitly or in the society, have negative con-
sequences for a series of life outcomes. Kosunen et al. (2020) show that even though the
Finnish school system in theory have very scant possibilities of school choice, some schools
are more attractive and attract students from other school areas. This applies also on class
level, such that school results vary significantly between classes. These results in turn are
connected to certain admission criteria determining which students are admitted to the
class (Berisha and Seppénen, 2017). This kind of within-school segregation is not what
this thesis mainly focuses on, but sheds light on possible weaknesses of the presumed equal
Finnish school system. This gives an indication of possible individual level segregation, as

within-school segregation on class-level seems to exist.

Looking outside Finland, the literature on the field of segregation, school and age at arrival
is extensive. Articles on age at arrival include Gonzalez (2003) studying the benefits of ar-
riving prior first grade, Hermansen (2017) using a sibling’s fixed effects model and finding
significant benefits of early arrival in a Norwegian setting and Lee and Edmonston (2011)
measuring the effect of age at arrival among Asian immigrants to North America. Lee and
Edmonston also conclude that age at arrival is one of the single most important predictors
for life outcomes of immigrants, such as education level, income, and wealth. This result is
in no way controversial and the field agrees highly on the fact that age at arrival matters.
This increases the likeliness that this study will show a correlation between arrival age and

student segregation.

Another study that in many ways reminds of what this thesis aims to do is done by Mele
(2020). Mele uses the SSI developed by Echenique and Fryer Jr. (2007) and an equilibrium
model to study how attempts to desegregate by moving students between schools affect in-
dividual segregation. They find that American students clearly prefer homophily and make

friends with students from the same racial groups, creating segregation on an individual
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level. Different groups show slightly different tendencies on this point. Based on his results,
he points out that schools with equal shares of different groups will be the best compromise
what comes to desegregating schooling, even if it might not have much impact. The findings
are similar to those of Echenique and Fryer Jr. (2007), but contradict the Swedish findings

of Holfve-Sabel (2015).

We know from Alan, Duysak, Kubilay and Mumcu (2021) that there are significant dif-
ferences in how the networks of refugee students and host students are formed. Refugee
students in the Turkish schools studied have fewer social ties than non-refugee students
in the same schools, and these are highly affected by the teacher’s prejudice. Alan has
earlier showed that a certain program aiming to assist the integration of refugees in Turk-
ish schools has a remarkable effect on several outcomes, among them lowering segregation
(Alan, Baysan, Gumren and Kubilay, 2021). This study shows that within-school segregation
is a phenomena that can be tackled and supports the idea that within-school segregation
should be studied in order to develop policies preventing it. The findings made in the Turk-

ish setting support the findings of Currarini, Jackson and Pin (2009).

Currarini, Jackson and Pin (2009) form a framework for analyzing friendships and their
formations. As many of the other similar studies they use data from the AddHealth project,
providing information of friendships in U.S. high schools. Their analysis shows that stu-
dents who belong to a majority in the school form more friendships in absolute numbers
than majority students, and a larger share of these students’ friendships are with students
from the same group. This holds also for minority group students in the sense that also their
friendships tend to be with students from the same group. Thus, also this study shows that
the social networks formed by students in school tend to be segregated. The data used is
the same as in Echenique and Fryer Jr. (2007) and the result is therefore not surprising. As
the methods used are slightly different this gives further evidence that this phenomena is

real.
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As seen above, the previous research on the exact subject of within-school segregation is
limited, especially in Finland. It seems students from the U.S. experience a high degree
of segregated networks. These results are however not replicated in Sweden, where stu-
dents to some extent neutralize between-segregation by forming friendships across groups
(Holfve-Sabel, 2015). In addition to the within-school segregation, this thesis will also study
the effect of age at arrival and academic skills on social networks. Bleakley and Chin (2010)
among others show that age at arrival matters for life outcomes as language skills and area
of residence. No previous studies on within-school segregation using social networks has
been done in Finland. The literature on which factors affect the forming of social networks
is sparse across the world. As the importance of friendships overall and friendships across

groups is clear (see i.e. Bursztyn et al. (2021)), this is a field that require further research.
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3 Data and Methods

This study relies on detailed survey data gathered in Finnish schools. To be able to inter-
pret results correctly, an understanding of the data and the methods is a prerequisite. The
Finnish school system is in many ways unique, as is the survey data used. The methods,
on the contrary, are simple and commonly used in similar studies. This chapter presents
the practical background needed, including the Finnish school system, data gathering and

methods used.

3.1 Institutional Background

Finnish children usually begin their education path in early childhood education and care
at a young age, of Finnish 2-year old children 70 % participate in early childhood education
and care (Sdkkinen and Kuoppala, 2021). The compulsory education starts the year the
child turns 6 with one year of pre-primary education. This first year is followed by 9 years
of comprehensive schooling. The children thus begin school at an age of 7, and the fifth
grade students participating in this study are around 11 years old. Starting with students
graduating from comprehensive school in 2021, post-comprehensive schooling is mandatory
until the age of 18. Participation in post-comprehensive education happens in a general or
vocational upper secondary school. All compulsory schooling is free of charge and children
are allocated to a publicly funded school in their area of residence (Varjo, Lundstrém and
Kalalahti, 2018). Students or parents who wish to choose another school can apply for it,
but are not guaranteed a place in a school outside their area. There are some possibilities
to choose school, directly in form of a few private schools, or indirectly through applying
for one of the classes focusing on special subjects, where music and language specializa-
tion classes are among the most common. These classes usually accept students based on
different forms of ability tests. At the age of 16, after 9 years of comprehensive schooling,
students apply to a post-comprehensive school and are accepted based on grading or in
some cases a combination of grades and an entrance exam. This is the first active school

choice, when not taking into account school changes following moving to another area or
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school choice through specialization classes.

Figure 1: Background country of 11 year old children with foreign background in Finland.
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Figure Note: Data from Statistics Finland, situation year 2020: “11vy — Population according to origin and

background country, age and sex, 1990-2020.” Only the 15 most common background countries are showed.
(n = 5668)

Immigration to Finland has been lower than to most other European countries and the share
of the population with foreign background is low, still if growing. Finnish net migration has
been negative as late as in the 90s. The total population of Finland is approximately 5 mil-
lion people. Of these, less than 450 000 have foreign background (2020). Among persons
with foreign background, the most common is a background in the former Soviet Union. The
second greatest foreign background group is from Estonia, still significantly greater than the
following groups. These two are followed by Iraq, Somalia, Former Yugoslavia and China.

When restricting the analysis to children of age 11, Syria and Afghanistan are added to the
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list of most common background countries, while China falls of the list. This reflects the to-

tal population from which the sample used in this study is chosen. (Statistics Finland, 2021)

Figure 1 shows the background country of Finnish 11 year old children, in the case the
background country is not Finland. Figure 2 shows a similar but simplified graph over the
background countries of students answering the survey this thesis is based on. To protect
the integrity of the respondents, students with backgrounds in Sweden, Norway and Den-
mark are combined into a group called Scandinavia. Students answering "Other" or "I do not
know" are not showed in the graph, which of that reason does not sum to 100 %. Notable
is that Somalia was not an answering option in the survey. A comparison of the two graphs
permits the conclusion that the survey sample is representative for the age group, even if

the composition is not identical.

3.2 Data Collection

The data for this study is collected as part of an experiment setting. The experiment is con-
ducted as part of the research project Preventing Social Exclusion led by a group of researchers
from Harvard University and Aalto University, in collaboration with the Finnish Education
Evaluation Center (FINEEC), Centre for Learning Analytics at the University of Turku and
Walter ry. The main goal of the research project is an evaluation of an intervention done by
the organization Walter ry, aiming to prevent exclusion through workshops for students and
teachers. The subjects of the study are students in fifth grade in large Finnish cities. The 92
schools chosen to participate all have a substantial number of immigrants (more than 8 per
grade) and at least three parallel fifth grade classes. For the evaluation, the participating
schools are randomly assigned to one of three groups, to the group receiving Walter work-
shops on inclusion for the students (15 schools), for the teachers (25 schools), or to the
control group. To allow for evaluation of the workshops two surveys are conducted during
the school year. This thesis uses data from the baseline survey conducted at the beginning

of the school year in the fall. The same students answer to another survey in the spring,
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Figure 2: Background country of sampled children with immigrant background.
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Figure Note: Data from student survey showing the background country of students reporting immigrant
backgrounds. All answering options are showed, with the Scandinavian countries presented as one to protect
the integrity of the respondents. Students answering "Other country" or "I do not know" are excluded. Note
that Somalia was not an answering option, possible respondents from Somalia are thus not showed. (n = 540)
before the end of the school year. The project lasts 3 years and spans over three age cohorts.
The data collection relevant for this thesis has been done in September 2021. This data was

collected before any of the workshops were held and this thesis does thus not comment on

the experiment, but provides a descriptive analysis using data collected by the project.

The survey consisted of three parts. Two of the survey’s three parts where answered by the
students and one by the teacher’s teaching the students participating in the student survey.
The students’ first part covered bias, bullying, soft skills and social networks and the second
part language and mathematical skills. This thesis will use data collected on social networks

and academic skills. Information on age at arrival to Finland and immigrant background,
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based on birth country of student and parents, is collected through the survey. The data on
background will at a later stage in the project be complemented by administrative data on

the same subjects, but for the purpose of this thesis, only survey data is accessible.

Information on social networks is gathered through students listing their peers given certain
criteria. For each criteria, the students can choose 0-3 classmates from a provided list. In
this thesis, the social networks will be created solely based on the answers to the follow-
ing statement: Select up to 3 classmates who are important to you. This allows to count
the number of friendship nominations each student receive, a calculation that provides the
foundation for the segregation analysis. The ethnic background of the student is defined
based on questions on birth location of student and parents and a question on age at arrival
to Finland, where no difference is made between years before school. All these questions
are multiple choice questions, with the most common countries among Finnish immigrants
as options for the question on birth location, including the options "Other" and "I do not

know". These students have been interpreted as student with immigrant backgrounds.

The survey received negative feedback and publicity during and after the period of data
collection. Some teachers and parents presented critique on the survey being racist and
unpleasant to answer. The data does however not show signs of great attrition in the sur-
vey as whole, and most questions have an answer rate around 85 %, meaning around 5000
respondents. However, the last question on background countries has a significantly lower
answering rate, with only around half of the sampled students answering. This has led to
some necessary modification of the data. The reason for this can be the reported unpleasant
experience, but it may as well be that some students simply have not had the time to finish

the survey.
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3.3 Data Modification

To allow for analysis despite some missing background data, some modifications has been
made. To adapt for the missing data, all students with unknown backgrounds are removed.
They are also removed from the friend count, such that a student reporting three friends,
one with immigrant background, one with non-immigrant background and one with un-
known background, will for the purpose of the segregation measuring only have two friends
in the data, half of the friends having immigrant background and half of the friends with
non-immigrant background. This removes information, but limits the risk of defining some-
ones background incorrectly, which would create another kind of bias, as nothing points to
the group with unknown background being homogeneous in other senses than that they

have left the question unanswered.

The total class size includes similarly all students with known background, excluding those
who have not answered to the last question. This means that every class is reduced to the
students with known background. For example a class with 24 students, of which 8 have
reported immigrant background, 8 have reported non-immigrant background and 8 have
not answered the relevant question, will receive a class share of immigrants of 50 %. This
assumes that the students with unknown background are evenly distributed into the two
groups. There is no reason to assume this is the exact case, but it is more likely than the stu-
dents with unknown background belonging completely to one of the groups. Among several

bad solutions to this challenge, this was found to be the least problematic.

3.4 Descriptive Data

The final dataset used for the main study conducted by the research group will contain of
data from two resources: the surveys described above and administrative data from Statis-
tics Finland. At the time of writing this thesis, administrative data has not yet been made

available to the research group. Therefore, data on background characteristics are insuffi-
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cient (immigrant background, age at arrival) or not at all available (gender, family back-

ground).

Characteristics interesting for the study of this thesis consists of four parts: immigrant back-
ground, age at arrival to Finland for students with immigrant background, academic skills,

and persons involved in the immediate social network.

3.4.1 Immigrant Background and Sample Size

Several ways exist to define immigrant background. A common definition, used among oth-
ers by Strohmeier, Kédrna and Salmivalli (2011), is to create three categories, first-generation
immigrants, second-generation immigrants and natives. First-generation immigrants are
born abroad with at least one parent born abroad. Second-generation immigrants are born
in Finland, but have at least one parent born abroad. Students not identifying in one of these
two categories are categorized as natives. This implies that students born abroad with par-
ents born in Finland counts as natives. This is not completely intuitive, but as the group
counts for under one percent of the sample, no further focus is put on it and this definition
will be used. For the main analysis of this study, this definition will be used in a simpli-
fied way, creating one group of everyone with immigrant backgrounds (first- or second-
generation) and one group consisting of the students with non-immigrant backgrounds.
The sample sizes are seen in Table 1. Notable is, that the response rate on this survey ques-
tion has been approximately 40 % lower than the response rates on the survey as whole.
The full sample number includes also students for whom data on immigrant background
is missing. Data on the immigrant background of these remaining students will be added
first when administrative data is accessed, and in this thesis, only students reporting their

backgrounds and answering the background question will be included in the analysis.
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Table 1: Sample characteristics defined by self-reported birth country.

Immigrants Non-immigrants Sample
1st generation 2nd generation Total | Born abroad Born in Finland Total | size
925 214 1139 25 1625 1650 | 2789

Table Note: Backgrounds of the students participating in the study, based on survey data. Division into groups
as defined in Section 3.4.1.

3.4.2 Social Networks

A key feature of this thesis will be the usage of data on social networks. As described above,
the data used will rely on answers to the question "Select up to 3 classmates who are impor-
tant to you.". This gives data on two things: which classmates that are the most important
to you, and the classmates that think you are the most important to them, in other words,
we receive two-dimensional data on social networks. Using this information, networks can

be formed and the index of segregation can be calculated.

Table 2 shows summary statistics regarding friend nominations from classmates. The aver-
age student is nominated by 1.72 other students, and 0.73 of these have immigrant back-
grounds. This is in line with the share of immigrants in the sample. Both the total amount
of friendship nominations and the share of nominations made by immigrants differ sig-
nificantly for students who themselves have immigrant backgrounds. Students that have
immigrant backgrounds have less friends overall, but a larger amount of friendship nom-
inations by other students with immigrant backgrounds. In addition to this, 20 % of the
students included do not get any nominations at all. Of these, just below half are students
with immigrant backgrounds. This is a slight but significant over representation, comparing

to the total immigrant share in the survey being around 40 %.

The differences in nominations by immigrant background indicates that the question of seg-
regation is meaningful to study. Most students do get nominated. The survey data is thus
consistent with data used in similar studies as discussed in the previous section, and is well

suited for the planned analysis.
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Table 2: Friendship nominations overall and by students with immigrant background.

Overall Immigrant
mean SD difference  (s.e.) Obs
Nominations 1.72  (1.38) -0.35*** (0.06) 2,684

Nominations by immigrants  0.73 (0.93) 0.26%** (0.04) 2,430

Table Note: Friendship nominations for all students participating in the survey, in total and by immigrant
background. Immigrant difference computed using a regression model. Each student was asked to nominate
0-3 friends. See exact description in Section 3.4.2.

*** p < 0.001, ** p < 0.01, * p < 0.05

3.4.3 Age at Arrival to Finland

The survey gathers information on first-generation immigrants’ age at arrival to Finland,
through a question answered by the fifth grade students who also report being born in an-
other country. This characteristic is a part of the administrative data that will be accessed
later, and the final research project will use a more exact estimate. At this stage, admin-
istrative data is not accessed and this thesis uses self-reported data based on the survey.
However, even if the data existing is insufficient, it is consistent with what can be assumed.
The answer choices to the question "When have you moved to Finland?" were six. The first
alternative was "Before School" and the other five respectively "In Grade x", x ranging from
first to fifth grade. A majority (80 %) of the students asked to answer this question report
that they have moved to Finland before school. The administrative data will later give more
exact information on the arrival year for these students, allowing insight in exact year of
arrival also for the years before school. The distribution between grades 1-5 is even, as seen

in Figure 3.

Variance in answers to this question is a requirement for the analysis of correlation between
segregation and age at arrival. Given this result, analysis can be conducted and possible
differences in segregation for children arrived at different ages will be possible to detect,

even if the small sample size makes it challenging to identify significant results.
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Figure 3: Histogram over year when moved to Finland for first-generation immigrants ar-
riving during or after first grade.
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Figure Note: Grade at arrival to Finland relying on self-reported data from survey. Students arriving before
school are left out. (n=142)

3.4.4 Academic Skills

The correlation between academic skills and segregation is included in the last part of the re-
search question of this thesis. Data on academic skills has, as the rest of the data presented,
been gathered as part of the survey, using a test developed by the Centre for Learning An-
alytics at the University of Turku in collaboration with the University of Helsinki and Abo
Akademi. The test is newly developed as part of the project FUNA (Functional Numeracy
Assessment) and provides an online tool for assessment of functional numeracy such as
multiplication tables and verbal skills through reading comprehension and verbal problems
(Oppimisanalytiikan Keskus, 2022). Over large groups of students of different age, the test
allows us to clearly see increasing results with increasing age, but also increasing variation,

indicating that the test measures not only innate abilities, but actually academic skills (Résa-
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nen et al., 2021).

The measures of specific matters, such as vocabulary and word matching in case of the
language part, have for this study been combined into two standardized measures, each
including all relevant subsections of the test. The first measure gives a normalized value for
language skills, the second gives a normalized value for skills in mathematics. In Figure 4,
the distribution of the standardized language skills score is showed. Most students perform
in a similar way, but the variation required can be identified. Figure 5 shows the standard-
ized score for mathematical skills. The variation is greater than regarding language skills.
Note that values more than 4 standard deviations from zero have been deleted. This counted
for a small proportion of the students and removing them ensures that the regressions are
not driven by outliers. Either way, the measures have enough variation to allow for us to try

to answer the research question, which is the most important at time being.

Figure 4: Distribution of the standardized measure of verbal skills.
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Figure Note: Data from survey, using the FUNA test and a standardized measure for a combined measure of
language skills. Only results between -4 and 4 are included. (n = 1950)
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Figure 5: Distribution of the standardized measure of mathematical skills.
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Figure Note: Data from survey, using the FUNA test and a standardized measure for a combined measure of
mathematical skills. Only results between -4 and 4 are included. (n = 1982)

3.5 Methods

The main goal of this thesis is to, using the previously described collected data, calculate an
index of segregation and estimate the correlation between the index and some known char-
acteristics of the students. This thesis does not attempt to find or explain any causality, and
the methods used are thus not so advanced. In short, a measure based on the number and
identity of students nominating the specific student as a friend will provide an estimate of
segregation and a fixed effects regression model will be used for the correlation estimation.
This chapter will specify the computation of the measure of segregation and the regression
model used and shortly describe the data modification process needed to calculate the seg-

regation level.
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3.5.1 Measuring Segregation

The measure used relies on very simple mathematics and gives a measure of segregation at

individual level as well as an index of group-level segregation.

The measure is calculated using information on the friends of each student i. The friend
information stems from two sources: self-reported friends and persons reporting the student
to be their friend. The latter is in what follows referred to as friendship nominations. These
two sources form two separate ways to calculate the measure. The friends are divided into
two mutually excluding groups, students with immigrant background (/;) and students with
non-immigrant background (/;). The total number of friends is denoted 7;. This number
includes all friends of student i. Given this information, we can calculate the proportion of
friends with a specific background. To allow for comparison between students and classes,
the friend proportion value is normalized using the share of immigrants in the class, ¢;. The

formula for this is presented in Equation 1.

—¢ @Y

The measure achieved ranges from -1 to 1, with -1 being the impossible extreme where
everyone in the class are immigrants, but none of your friends are. The value 1 indicates
full segregation, where all your friends are immigrants, but the class share equals 0. This is
similarly not possible. The value 0 occurs in the case where the share of immigrants among
your friends equals the share of immigrants in the class. In other words, the higher value,
the higher share of the students friends have immigrant background, and the more segre-
gated is the student. A value below 0 indicates less friends with immigrant background than
what could be expected based on class composition. A value above 0 stands respectively for
the opposite, more friends with immigrant backgrounds than the class composition would

suggest.
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3.5.2 The Regression Model

The second research question of this thesis explores a possible relationship between aca-
demic skills and segregation, and age at arrival to Finland and segregation. This correlation
will be studied for students with immigrant backgrounds using a regression model. In an
optimal setting, the goal would be to find the factors leading to and creating segregation.
However, this study does not in this stage allow for causal interpretations. It is easy to find
more than one identification threat, including at least reverse causality and endogenous
variables, ruling out the possibility for causal conclusions. A regression model can still be
used to identify correlation and estimate the relationship between variables, which is what

is done.

The focus will be on the correlation of three background variables with the outcome variable
defining individual segregation, the proportion of friends with an immigrant background
calculated using Equation 1. This will allow us to identify these variables correlation with
segregation, if some. Equation 2 presents the regression used, a model allowing for fixed
in-class and in-school effects. This is based on the assumption that school- or class-specific
factors such as the teacher or the size of the school may have an effect on segregation that

in this case is to be held outside the analysis.

¢ = BXi+7.+ 0+ € (2)

q; is the segregation index for individual i, computed as described above. X; represents the
independent variable of interest, in this case age at arrival or academic skills, the latter sep-
arated into either language skills or mathematical skills. The variable ~. and ¢, are fixed
effects determined by the class or school respectively. The actual estimation is done using
the reghdfe-command in Stata, allowing for fixed effects without any additional data mod-

ification.
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4 Results

As the two-parted research question suggests, the results will be presented in two parts.
Using theories and methods described previously, the segregation level is measured using
data collected on friendships. This provides an estimate of the individual segregation level
for all the students participating in the survey. Using the level of segregation, correlation
with other factors can be studied and described. This chapter presents the results from the
analysis conducted, focusing on the level of segregation, and the correlation of individual
segregation among students with immigrant backgrounds with age at arrival, skills in math-

ematics, and skills in the Finnish language.

The detailed data on the social networks of the students allows for an exact analysis of
the individual level segregation based on friendship. As mentioned, due to bureaucratic is-
sues, access to administrative data has at the time of writing the thesis not been provided.
This creates uncertainty on immigrant background and age at arrival, as the results are de-
pendent on the self reported immigrant backgrounds of the students, which suffers from
a relatively large share of missing data. The fact that the data is self-reported should not
be an issue in this case, as the students responding can be expected to have a good idea
of the birth countries of them selves and their parents. This thesis thus studies segregation
using friendship and background data gathered from students who did answer to the whole
survey. To be able to conduct the analysis, students with for us unknown background are to-
tally excluded. These are the students that did not answer to the questions on background,
due to unknown reasons. This also implies that students with unknown backgrounds are
removed from the friendship networks of the students included in the analysis. There is no
reason to assume that the group left out of the analysis is equal in unknown factors to the
group with known background data included in the analysis, and some bias is included in
the measures. However, the class share of immigrants is counted based on the full number
of class members and the known number of students with immigrant backgrounds. As the

patterns found regarding segregation levels are clear, it is reasonable to assume that it is not
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only caused by bias in the data, and the results can be interpreted thereby:.

Figure 6: Differences in segregation measure depending on direction of reporting friend-
ships, visualized through density differences.
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Figure Note: The density of the share of friends with immigrant backgrounds in relation to expectation based
on class composition, using two different ways of reporting friendship. The choice-based measure relies on
reported close friends by the students themselves. The nomination-based measure relies on the number of
other students choosing the student in question as their close friend. (n = 2789)

4.1 Segregation Levels

The main question this thesis tries to answer is whether immigrants in Finnish schools ex-
perience segregation on an individual level. This is done using a segregation measure based
directly on the reported friends of the students, and the background of these. The friends
reported can be counted in two ways, either based on the friends each student reports, or

based on the friends that report a specific student as their friend, here referred to as friend-
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ship nominations. To add reliability, the measure of segregation is first calculated using both
ways of interpretation. There are no significant differences visible between the segregation
found using the two ways of measuring, as is seen in Figure 6 and Figure 7. Even though the
friends chosen and the students choosing you are not completely identical, the difference is
so small that only one of the measures will be needed. In line with Alan, Duysak, Kubilay

and Mumcu (2021) using similar methods, the nomination measure is chosen.

Figure 7: Differences in segregation measure depending on direction of reporting friend-
ships, visualized through a scatterplot.
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Figure Note: A scatterplot of the share of friends with immigrant backgrounds in relation to expectation based
on class composition, comparing two different ways of reporting friendship. The choice-based measure relies
on reported close friends by the students themselves. The nomination-based measure relies on the number of
other students choosing the student in question as their close friend. (n = 2789)

Thus, using the friendship nominations and a division of students into the two groups: Stu-

dents with immigrant backgrounds and Students with non-immigrant backgrounds (according
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to the criteria set in chapter 3.4.1), the proportion of friends with immigrant backgrounds is
calculated using Equation 1. This accounts for differences in class share of immigrants and
can therefore be used to compare students in different classes. Table 3 shows the mean nor-
malized proportions for the two groups, including also a value for all participating students.
The two groups are mutually exclusive, and the full sample consists only of students be-
longing in either of the two groups. For students with immigrant background, the measure
indicates quite intuitively segregation. For students with non-immigrant backgrounds, this
is a measure of the share of total friends having immigrant background, in comparison to
what could be expected based on the class share of students with immigrant backgrounds.
For this group, the index value does not represent segregation. The main contribution of the
segregation level among students with non-immigrant backgrounds is to deliver something
to compare the segregation among students with immigrant backgrounds to. It is obvious
that a difference exists, but is also clear that there is great variation among both groups.
Students with immigrant backgrounds seem to be friends with other students with immi-
grant backgrounds to a greater extent that students with non-immigrant backgrounds are,
but the standard deviation is of such magnitude that no definite answers can be given based

on these numbers.

Table 3: The share of friends with immigrant backgrounds in different groups, in relation
to expectation based on class composition

mean SD Obs

All students -0.01 (0.35) 2,127
Non-immigrant background -0.07 (0.33) 1,318
Immigrant background 0.10 (0.36) 809

Table Note: Mean values and standard deviation for share of friends with immigrant backgrounds in two
different groups, taking into account the class composition, calculated using Equation 1 (Section 3.5.1).

The mean of the segregation measure indicates difference between the groups. This differ-
ence is further confirmed when the density level of the measure of segregation is scrutinized
graphically. This is seen in Figure 8. As previously mentioned, segregation grows as the mea-

sure of segregation grows. A segregation value below zero implies having fewer friends with
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immigrant backgrounds than the class composition would suggest. A positive segregation
value is given to students with more friends with immigrant backgrounds than expected
based on the students in the class. Given this, the right tail consists of students being more
individually segregated, and it is clear that students with immigrant backgrounds are over-
represented here. As the mean values suggested, variation inside the groups is large. Many
students are located just below zero, having a little smaller share of friends with immigrant
backgrounds than the class share of students with immigrant backgrounds. However, an
even larger share of the students with immigrant backgrounds, represented by the red full
line, is found on a segregation level above 0.5. This finding indicates that the students with
immigrant backgrounds actually are segregated, at least at some level, a finding supported

by previous studies, as discussed in chapter 2.

A fixed effect regression model similar to the one presented in Equation 2 further adds va-
lidity to the hypothesis that students with immigrant backgrounds have more friends with
similar backgrounds and thus are more segregated. In Table 4 we see that, accounting for
differences within schools and classrooms, having an immigrant background increases the
value of the segregation index with 20 %, a statistically significant increase. This gives nu-
merical support to the tendency shown in Figure 8. Based on the sample used, there is

segregation on an individual level.

Table 4: Relation between immigrant status and share of friends with immigrant back-
grounds in relation to expectation based on class composition.

Segregation
Immigrant background = 0.209***
(0.017)
Observations 2,126

Table Note: Result of regressing share of friends with immigrant background (see Equation 1, Section 3.5.1)
on immigrant background of the student in question.
*** p < 0.001, ** p < 0.01, * p < 0.05

Figure 9 aims to replicate previous research, estimating the correlation between class com-
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Figure 8: Density distribution of nomination-based segregation measure, over three groups.
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Figure Note: Density distribution of the segregation measure computed using Equation 1 (Section 3.5.1), for
two groups and the whole sample. (n = 2789)

position and individual segregation among the students in the class. This has been done in
several previous studies (Echenique and Fryer Jr., 2007; Holfve-Sabel, 2015; Mele, 2020),
with partly different results. It seems that individual segregation in Finnish schools decrease
as the proportion of immigrants in the class increases. This trend is statistically significant.
As segregation is difficult to measure as an absolute matter, the change in segregation as
some outside factor, such as class composition, changes is of great interest, both for the
matter of knowledge and understanding, and for policy interest. As previously mentioned,
results from other countries have shown different tendencies in individual level segregation
as the class composition changes (Echenique and Fryer Jr., 2007; Holfve-Sabel, 2015; Mele,
2020). Data and methods used in this thesis provide results closer to what is previously

found in the Nordic countries (Holfve-Sabel, 2015) than to American results (Mele, 2020;
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Echenique and Fryer Jr., 2007). It seems that class composition does not matter much when
it comes to individual segregation, at least not in the same way as it does in an American
context, where segregation rises rapidly as the minority’s share in the class grows, to achieve
almost full segregation already at an early stage. Mele (2020) conclude that classes with
an equal share of students with different background would be the best for segregation,
which intuitively makes sense. Our results show that individual segregation decreases as
the class share of immigrants increases. This can be a consequence of how the measure is
constructed. With more students with immigrant backgrounds in the class, the expected
proportion of students with immigrant backgrounds among friends rises and it becomes
more difficult to have a higher share of own friends than the class share. It could also be
explained by differences in the age of the students studied, where the Nordic students have
been younger than the high school students in the U.S. This said, the conclusion must still
be that class composition does not matter much for individual segregation, and the pattern

in Finland is different than the pattern found in various studies in the U.S.

To further validate the finding of individual segregation among students in the sample, Ta-
ble 5 present the expected composition of friends given the composition of different groups
of Finnish 11 year old. On a population level, the expected share of immigrant friends for a
non-immigrant child is 10 %. The expected share of non-immigrant friends is thus naturally
90 %. Columns 1 and 2 in Table 5 present the expected and observed share of non-immigrant
and immigrant background friends respectively for four levels of sample data. Columns 3
and 4 repeat the calculation for students with immigrant background. The share of immi-
grants increases when we only look at our sample in comparison to the full population, as
the schools chosen for the study has a higher immigrant share than the population. Approxi-
mately 20 % of Finnish 11 year old with immigrant backgrounds are included in the sample,
whereas the share of all students is roughly 10 %. However, the composition continues to
change when moving to school and class level, indicating that segregation exists between
schools and classes. A student with immigrant background is expected to have 40 % immi-

grant friends and 60 % friends with non-immigrant background based on the composition
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Figure 9: Correlation between individual segregation level and class share of students with
immigrant backgrounds.
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Figure Note: Correlation between class composition and share of friends with immigrant background (Equa-
tion 1, Section 3.5.1), including only students with immigrant backgrounds. As only students with immigrant
backgrounds are included, the normalized share of friends with immigrant background can be interpreted as
a measure of individual segregation. (n = 1139)

of the full sample, but taking into account class composition, the expected share of friends

with immigrant background rises to 45 %.

The last row in Table 5 gives clear indication that segregation increases as individual stu-
dents make friends. A student with immigrant background is observed to have a 61 % share
of friends with immigrant backgrounds. Compared to the expected sample share of 40 %
this is a high increase, and it can not be explained by between-school or between-class seg-
regation, as the expected shares for schools and classes are closer to the full sample share

than the observed share. A rough estimation of the share of immigrant friends of students

34



Table 5: Expected and observed immigrant share of friends among 11 year old on different
levels in the society.

Non-immigrant Non-immigrant Immigrant Immigrant
- non immigrant - immigrant - non-immigrant - immigrant
(1) (2) (3) 4)
Expected values
Full sample 0.60 0.40 0.60 0.40
Between-school 0.64 0.36 0.52 0.48
Between-class 0.69 0.31 0.55 0.45
Observed values
Individual level 0.73 0.27 0.39 0.61

Figure Note: The table presents expected friend compositions assuming random friend choice. The full sample
simply calculates the share of students with different backgrounds in the sample. Between-school shares take
into account the actual composition between schools, randomizing friend choice inside schools. Between-
class shares repeat this on a classroom level, taking into account the distribution of students between classes,
assuming random friend choice within the class. Individual level shares show the observed friend group
compositions. (n=2789)

with immigrant backgrounds on a population level would based on these figures and popu-
lation size be 20 %. Compared to the full sample composition, this is a significant increase.
To validate this, further research must be undertaken. Despite the inexactness, it serves as
an indicator of individual segregation and shows that the phenomena exists. The population

estimate is very rough, but the observed values are exact enough to prove that segregation

exists on an individual level.

4.2 Segregation in Relation to Other Factors

If segregation did not affect other factors in life and society, the measuring of it would be
of a much lower interest. However, it is clear that in the big picture, segregation leads to
lower quality of life through several aspects (Galster and Sharkey, 2017). Therefore, the
second research question this thesis tries to answer is the question of a possible correlation
between segregation level and academic performance, and segregation level and time spent
in Finland, in other words age at arrival to Finland, in the case of immigrant students. This
section searches for answer to that question in two parts, focusing solely on students with

immigrant backgrounds. Firstly, the correlation between segregation and age at arrival to
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Finland is investigated. Secondly, we study the possible correlation between segregation

and academic skills, more exactly mathematical skills and verbal skills.

Table 6: Correlation between segregation and other factors, with standard error in paren-
thesis.

Individual Segregation

1) (2) (3)

Age at arrival 0.020
(0.013)
Verbal skills -0.013
(0.015)
Mathematical skills -0.001
(0.013)
Observations 344 586 595

Table Note: Regression coefficients from regression model presented in Equation 2 (Section 3.5.2), regress-
ing age at arrival, verbal skills and mathematical skills respectively on the share of friends with immigrant
background in relation to expectation based on class composition. The regressions include only students with
immigrant backgrounds, letting us interpret the friend share as individual segregation.

% p < 0.001, ** p < 0.01, *p < 0.05

4.2.1 Correlation with Age at Arrival

Relying on previous research, among them Bleakley and Chin (2010), it is easy to expect
a strong positive correlation between age at arrival to Finland and segregation among stu-
dents with immigrant backgrounds. Using the data gathered for this study, there is however
little or no evidence of this. As can be seen in Table 6, no statistically significant relation
between the school grade to which the student enrolls to, based on their age, and the level
of segregation the way it is measured in this thesis exists. The estimated effect of arriving
one year later is an added segregation of 0.02, but with a standard error of 0.013, and a
small sample, the effect could as well be non-existing. Figure 10 indicates a similar trend,
but is also extremely shattered. As it is based on the same regression model, it is also clear
that the trend visible is not statistically significant. Obviously, the lack of exact background

data affects this part of the analysis severely, and no correlation is found.

The problem with missing data is influencing all parts of the results, but the greatest loss is
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Figure 10: Correlation between individual segregation level and the grade during which the
student arrived to Finland.

Tp}
o
o
™ 4
c
i)
o
©
(@]
o °
(@]
[OTe}
N0 AN ]
©
S
o
=
©
£
AN - ()
Py o
Te}
- 4@
’ T T T T T T
0 1 2 3 4 5

Grade at arrival

Figure Note: Visual presentation of the correlation between age at arrival and individual segregation. The
individual segregation is measured as share of friends with immigrant background according to Equation 1
(Section 3.5.1), which can be interpreted as individual segregation as only students with immigrant back-
grounds are included. The correlation is based on the regression model presented in Equation 2 (Section
3.5.2). (n = 344)

perhaps seen in this part, studying the effects of age at arrival to Finland. Finnish adminis-
trative data includes detailed information on arrival age. As this data has not been accessed,
information on age at arrival is taken from the survey. Apart from risks with self-reported
data, which might be more serious regarding this question than regarding the question of
birth country, the exact survey question gathering information on this has also been simpli-
fied and asks only during which grade the student arrived to Finland. For students arriving
before first grade, the answer to this question is "Before school". Obviously, there is still a

great difference between coming as a newborn or as a five year old preschooler (Bleakley

and Chin, 2010). Apart from this aspect being left out, the scarce information also leads to
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a very small sample. A majority of the students with immigrant backgrounds has arrived
before school or are born in Finland by parents with immigrant backgrounds. This leaves
us with less than 400 students with appropriate data for this question. It would be of high
interest to repeat the analysis with broader data, as this could add validity and allow us to
make conclusions on the effect of arriving at different ages. This is especially interesting as
Bleakley and Chin (2010) show significant correlation between age at arrival and segrega-
tion, and the overall effects of age at arrival are widely acknowledged (Ansala, Hamaladinen
and Sarviméki, 2019; Hermansen, 2017; Gonzalez, 2003; Lee and Edmonston, 2011). It
would also be interesting to repeat the analysis with a more homogeneous group, such as
students with immigrant backgrounds from a specific country or area. This would remove
the current problem of heterogeneity in the group, as some of the students have moved from
countries with cultures very similar to the Finnish culture, and the individual experiences

in the group of students studied are likely to differ significantly.

4.2.2 Correlation with Academic Skills

Finally, this thesis aims to investigate any possible correlation between academic skills and
segregation, in particular basic mathematical and verbal skills. Because of the relative easi-
ness for the individual or the school to affect academic skills, results indicating correlation
between school results and segregation could be of high policy interest. However, based on
the data available for this study, no correlations are found. It seems that no correlation exists
between mathematical skills and individual segregation. This is visible in Table 6 as well as
in Figure 11. The mathematical score is fairly evenly distributed in relation to the x-axis and
the individual segregation level also shows no obvious patterns. Thus, mathematical skills

do not correlate with individual segregation.

Similarly as with correlation with mathematical skills, no statistically significant relation be-
tween individual segregation and language skills is found. In this case, the slight negative

relation is larger than in the case of mathematics, but the standard error is even larger, im-
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Figure 11: Correlation between individual segregation level and mathematical skills.
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Mathematical skills: standardized score

Figure Note: Visual presentation of the correlation between mathematical skills and individual segregation.
The individual segregation is measured as share of friends with immigrant background according to Equa-
tion 1 (Section 3.5.1), which can be interpreted as individual segregation as only students with immigrant
backgrounds are included. The correlation is based on the regression model presented in Equation 2 (Section
3.5.2). (n = 595)

plying no statistical difference from zero (see Table 6). Figure 12 emphasizes this. It is clear,
as seen in section 3 previously, that language skills are more even and the differences from
zero are lower compared to the mathematical score. However, the differences in individual

segregation persist and if drawing by hand the line indicating the correlation could be put

close to anywhere in the picture.
Results on correlations with segregation found in this thesis are not significant and would
most likely gain remarkably from increased data access. That would however not make

them completely simple to interpret either way. The study undertaken has focused only on
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Figure 12: Correlation between individual segregation level and language skills.

(Y)__
o
(]
(\!_
c
je)
-&' ([
o
(]
» - * o — —
© [ ]
> [ )
o ® ° °
=
o o0
£
o o
[ }
P_
g
| | | | |
-1 0 1 2 3

Language skills: standardized score

Figure Note: Visual presentation of the correlation between verbal skills and individual segregation. The
individual segregation is measured as share of friends with immigrant background according to Equation 1
(Section 3.5.1), which can be interpreted as individual segregation as only students with immigrant back-
grounds are included. The correlation is based on the regression model presented in Equation 2 (Section
3.5.2). (n = 586)

correlation between segregation and other factors. This is an informed choice, in order to
avoid the difficulties following causal interpretation. It would be of large value to be able
to present results saying for example that good language skills decrease segregation. This
might be the case, but is in no way proven in this thesis, and cannot be proven with the meth-
ods used. As tempting it is to interpret the correlations causally, as easy it is to find reasons
why this cannot be done. The main threat is reverse causality. Having good Finnish lan-
guage skills could make it easier to find friends with non-immigrant backgrounds, compared

to a case where the skills in Finnish are poor. However, language skills improve in use, and

it is also very likely that a student with poor Finnish language skills could experience great
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improvement of the skills, if this student spent time with students possessing a great Finnish
language. The same holds at least partly for other academic skills, such as mathematical
skills studied in this thesis. To avoid this, some identification method has to be used, ruling
out all other effects and impacts of language skills and other individual features, to be able

to find a causal relationship. This has not been done, and this thesis studies only correlation.

It is obvious that differences in individual segregation exist, but it is far from clear what
they stem from. This thesis finds little or no correlation with all factors tested, including
class composition, age at arrival to Finland, language skills and mathematical skills. The
difference in segregation is too large to be explained by random friend choice, thus there
must exist some reasons behind it. This thesis did not aim to find the reasons, but has not

succeeded in finding even a correlating factor.
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5 Conclusion
The aim of this thesis was to answer the two research questions:

1. Are immigrants within Finnish schools segregated on an individual level?

2. How does the within-school segregation of immigrants relate to their academic per-

formance and spent time in Finland?

After conducting the analysis, it is clear that the answer to the first research question is
simply Yes. Students with immigrant backgrounds show segregation on an individual level,
meaning that they are more likely to be friends with other students with immigrant back-
grounds than their fellow students with non-immigrant background, also when ruling out
possible effects of the class and school environment. As segregation is rather complicated to
measure accurately, and the ways to measure it vary heavily, the exact level of segregation
is more difficult to provide. Comparing to results by Alan, Duysak, Kubilay and Mumcu
(2021), students with immigrant backgrounds in Finnish schools seem to be a little less
segregated than refugee students in Turkish schools. However, individual segregation does
exist. To fully understand its level and the experienced impact of this segregation, further
research must be conducted, not only with more accurate data, but perhaps also from a

qualitative perspective.

Regarding the second research question, this thesis did not find any significant relation be-
tween the used measure of individual segregation and academic performance of students
with immigrant backgrounds. The reason for this could be the difficulties met due to the
missing data. If that is not the case, it might be that peer effects in friend groups not are that
large, given that fixed effects of school and class choice are taken into account. Similarly,
the study undertaken did not show any relation between time spent in Finland and individ-
ual segregation. In this case it is likely that the small sample makes it impossible to identify

any such relation, and that a relation in fact does exist. Further research can provide more
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exact results.

It was clear that little research on this field had been done prior to this study. This thesis
can therefore contribute with results on individual segregation in Finnish schools not previ-
ously found. The knowledge of the existence of segregation between friend groups can be
valuable for improving teaching and inclusion policies, all in order to provide better edu-
cation and more equal settings for all students. That said, there could, and should, still be
more research done on this subject. The most important research technical improvement
needed is the conducting of a similar analysis using administrative data. This should not be
difficult and will most likely be possible in a near future. With that done, it will be possible
to study the details of individual segregation regarding gender, background country, and

family background, to name a few factors.

Further knowledge on individual within-school segregation could help create policies to
improve the academic results of immigrants in Finnish schools and further increase em-
ployment and improve equality on the Finnish labor market. This thesis has shown that
individual level segregation exists, but it would still be of great value to understand more

about the reasons behind it and its impact.
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