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Summary 

This study aims to give an overview of school segregation in Stockholm and its development during 

the period 2000 to 2010. Further, it aims to examine the effects of school segregation on student 

achievement. The first part of the study uses register data to measure segregation in schools from 

2000 to 2010, the second part utilizes the Stockholm School Survey 2010 for measuring student 

demographics and school achievement. The examination of school segregation in Stockholm reveal a 

substantial segregation between schools, on both levels of non-native background and parental 

education. The trends have been stable for segregation on non-native background and decreased 

slightly for parental education from 2000 to 2010, however, they both remain at relatively high levels. 

Multilevel analysis show that student school achievement is negatively impacted by increased 

concentration of students with disadvantaged characteristics, i.e. higher levels of students with non-

native background and lower levels of parental education. The results also indicate that non-native 

students are more negatively affected by these effects. Further, the analysis tests for threshold 

effects of segregation, but no such effects can be identified and it seems to be more or less linear, 

higher degree of segregation leads to stronger effects. It is concluded that differences between 

schools have an unequal and unfair effect on student school achievement. 
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Introduction 

Educational equality has been a major concern in Sweden for the last 100 years, numerous reforms 

have been made with intentions of increasing both the quality and equality of the educational 

system (Erikson & Jonsson 1996). Many of these were targeted at reducing the impact of social 

background on educational achievements and advancements, and as such, reducing the impact from 

what can be seen as one of the fundamental systems for reproducing social stratification in modern 

society. 

One of the largest and most fundamental reforms was implemented in the early-1990s, a process 

that would reform the Swedish school system in several dimensions. The first step was toward a 

more decentralised system, moving the responsibility from the state to the municipalities. This 

change was accompanied by a new system of choice, basically by a voucher system. From being 

assigned to schools based on residential address the reform enabled students to choose freely 

between both public and independent schools. This process raised questions concerning growing 

differences between schools, the implementation of a free choice among schools could affect the 

equity of education and school segregation in a negative, or positive way, depending on how it is 

utilized among students. 

School segregation is highly influenced by residential segregation, but a freedom of school choice 

might influence these patterns (Bunar 2010, Lindbom 2010). Studies on the development of school 

segregation in Sweden show mixed results, most seem to agree that there has been an increase in 

school segregation since the 1990s, but disagree regarding the causes behind it. Some studies claim 

that parts of the increase should be attributed to the school choice policy (see Skolverket 1996, 2003, 

Arnman et.al. 2004), others claim that the increase can, and should be attributed to increased 

residential segregation. The latter would be in-line with reports on the increase in residential, socio-

economic and ethnic segregation in Sweden during the last decades (for a review of this 

development, see Fritzell and Strömblad 2011). 

The effect of school segregation on students is also a field that is somewhat unclear. The general idea 

is that the distribution of individuals within schools have an effect above the individuals, schools 

segregated on different characteristics, such as low socioeconomic background, might influence 

students. Extensive research has been conducted on different effects in the United States, mainly 
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due to the large segregation and desegregation processes during the latter half of the 20th century 

(Coleman 1975, Echenique et.al. 2006, etc.). The research is ambiguous, but some have shown that 

when school segregation is reduced, student achievement increase and dropout rates fall, mainly 

among the less advantaged groups; other studies show no such effects (Guryan 2004, Saatcioglu 

2010, Crain & Mahard 1978). In Sweden this field of research is much less explored, but no less 

important; no matter what the cause for school segregation is, the possible effects of an increase in 

segregation need to be examined. Contextual school effects are likely to influence a wide range of 

outcomes among students, not just school achievement, but also students’ health and risk 

behaviours (Olsson & Fritzell 2012, Eklund & Fritzell 2013, Brännström 2008)1. 

Aim 

This study aims to give an overview of the trends of school segregation regarding non-native and 

socioeconomic background in the Stockholm municipality during the period 2000-2010. Building on 

this overview the study further aims to examine if there are any contextual effects of school 

segregation on student school achievement. 

  

                                                           
1
 This study is part of a project on ”Children at risk” supported by the Social Development Unit, City of 

Stockholm (no. 3.2-0669/2009, PI Johan Fritzell). 
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Theory and previous research 

Presented below is theoretical assumptions, clarifications and definitions, followed by a brief 

overview of previous research on school segregation. First up are clarifications of the concepts of 

segregation and school achievements followed by possible mechanisms that could explain the 

association between them. The next section presents previous research in the area of school 

segregation, both historical and more recent research as well as international and national. Ending 

the chapter are three hypothesises formulated with expectations on what this study might find 

considering previous research and theoretical considerations. 

Segregation 

Segregation is close to the similar concepts of inequality, stratification and polarization (Gorard & 

Taylor, 2002), simply put it can, at a general level, be thought of as inequality in the distribution of 

people across groups (Hutchens 2001). Massey and Denton (1988) narrow the definition by 

identifying five basic dimensions of segregation: 

Minority members may be distributed so that they are overrepresented in some areas 

and underrepresented in others, varying on the characteristic of evenness. They may be 

distributed so that their exposure to majority members is limited by virtue of rarely 

sharing a neighborhood with them. They may be spatially concentrated within a very 

small area, occupying less physical space than majority members. They may be spatially 

centralized, congregating around the urban core, and occupying a more central location 

than the majority. Finally, areas of minority settlement may be tightly clustered to form 

one large contiguous enclave, or be scattered widely around the urban area. 

This study will mainly concern the dimension Massey and Denton (1988) call evenness, a relative 

concept that compare the distribution of minority versus majority groups over geographical areas. 

Despite the multidimensional nature of segregation that Massey and Denton explored, evenness is 

the most basic and most used concept, especially when relating to inequality and unfairness among 

schools (Gorard & Taylor, 2002, Musterd, 2005). 

The concept of evenness imply some specific characteristic distributed over two or more categories, 

Anderson (2009) identify three categories that frequently appear in the literature: demographic, 

socioeconomic and religious/ethnic differences. The segregation research has most commonly been 

occupied by socioeconomic and ethnic categories, and to lesser degree demographic categories 



4 

(Kölegård Stjärne et.al. 2007). While demographic categories, such as age, gender and household 

type makes sense when examining residential segregation, it is not as influential for school 

segregation. School segregation is more commonly associated with socioeconomic position and 

ethnic groups, and to some degree segregation based on achievements (Bunar 2010, Andersson et.al. 

2010, Skolverket 2012). 

School achievement 

Educational institutions generally have some type of measurement for successful performance 

among students, within the school environment there is typically some type of grading scale, in 

contrast to just fail or pass (Harnett 1980, Tholin 2006). The system used in Swedish schools today is 

based on the criterion referenced grading system (Wikström 2004). The criterion referenced system 

measure performance against a set of desired attainments on a continuum (Glaser 1963), in other 

words the “result and grade is based on whether the individual has, or has not, mastered a required 

standard” (Wikström 2004). The Swedish adaptation of the system is heavily based on teachers’ 

evaluation of students’ performance in the classroom based on the pre-determined criteria and goals 

for every grade in the course plan (Wikström 2004, Skolverket 2007). The grading scale used from 

1994 to 2011, which include the time period of this study, was a four step scale, fail (IG), pass (G), 

pass with distinction (VG) and pass with special distinction (MVG) (Wikström 2004). It has since been 

revised to a six point scale with the motivation that four levels was not accurate enough, but the 

assessment for attainment of knowledge in the criterion referenced scale remain (Skolverket 2012b). 

School segregation and school achievement 

Following Coleman’s (1990) idea of understanding macro associations by looking at the underlying 

social mechanisms at the micro level, this study takes on a similar approach in understanding the 

process behind the possible effect of school segregation on student achievements. Using Coleman’s 

approach is especially well suited when using a multilevel method that assumes that the subject 

studied is inherently understood by looking at more than one level of interaction (Oakes & Kaufman 

2006). 

The causal pathway in this relationship would mainly be concerned with the relationship between 

population time 1 and individual time 1 and to some degree the individual time 1 and individual time 

2 processes seen in figure 1 below. In other words, school segregation would affect students by 

influencing their possible course of actions available to them, which in turn affect their school 
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achievements. Two mechanisms that could be active in this process are proposed for explaining the 

relationship: 1) Context dependent expectations and 2) Peer influence. The latter being the more 

common explanations for contextual effects in the sociological school literature, while the first one is 

more established in the psychological literature, both which is elaborated on below. 

 

Figure 1. Conceptual framework for multilevel thinking (adapted from Coleman in Oakes & 

Kaufman 2006) 

 

 

The context dependent expectations build on theoretical and empirical findings suggesting that the 

mere expectation on students influence their achievements (Rosenthal & Jacobson 1968, Crano & 

Mellon 1978, Jussim & Harber 2005, Ready & Wright 2011). Rosenthal & Jacobson (1968) conducted 

the first study examining the idea of a self-fulfilling prophecy in the classroom, between the teacher 

expectation and the students’ performance. They found a clear relationship between teacher 

expectation and student performance, increased expectations resulted in better student 

performance. The Rosenthal & Jacobson study was followed by massive amounts of research on 

teacher expectations, both critical and confirming. Jussim & Harber (2005) summarize many of the 

findings in a review looking at empirical research on teacher expectations. Their general conclusion is 

a bit less clear than what Rosenthal & Jacobson suggested but they still conclude that self-fulfilling 

prophecies occur in the classroom, and might be especially powerful among students from 

stigmatized social groups. Teacher expectations might not only affect students from disadvantaged 

social groups, Ready & Wright (2011) find that the socioeconomic context of the classroom influence 

teacher expectations “in particular, children in higher-SES and higher-achieving classrooms—

regardless of their own backgrounds—tend to be viewed by their teachers as possessing more-

advanced academic skills”. Shepherd (2011) show similar results regarding teacher expectations 
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towards ethnicity and gender, where teachers tend to hold relatively lower expectations of minority 

students. 

The actual mechanism suggested here is that expectations on students’ school performance are 

lower in schools with higher concentrations of non-native students and less educated parents, while 

expectations are higher on students attending schools with more positive characteristics. The 

compositional characteristics of a school is therefore important for how expectations on students are 

formed in that school. 

Peer influence is related to school segregation by the assumption that students will be susceptible to 

influence by peers in their school environment. Different levels of segregation could for example lead 

to more homogenous or heterogeneous relations between students within schools, which in turn 

could affect their attitudes, abilities and possibilities to learning. The influence of peers is perhaps 

most elaborated on in studies of crime and deviant behaviour, where it is commonly reported on as 

the great impact of peers (e.g. Haynie 2002). In the school literature the focus is mostly on examining 

different types of peer relations and the association with grades. Hanushek et.al (2003) summarize 

the general perspective as “*…+ peers, like families, are sources of motivation, aspiration and direct 

interactions in learning. Moreover, peers may affect the classroom process—aiding learning through 

questions and answers, contributing to the pace of instruction, or hindering learning through 

disruptive behaviour”. Results support this so far as indicating that peers achievement tend to affect 

individual achievement, particularly for low achieving students (e.g. Hanushek et.al 2003, Zimmer & 

Toma 2000). Based on this it is suggested that the compositional characteristics within schools can 

lead to different types of peer influence that have unequal effects on student achievement across 

schools. For example, schools with high concentrations of students with highly educated parents 

could lead to influences from peers that reinforce study motivation and aspirations. 

While these two mechanisms might not explain the full association between school segregation and 

student achievement, they are nonetheless some of the more common and well established 

explanations in the literature and are useful for further understanding the mechanisms behind the 

association. 

Previous research 

Much of the traditional segregation research date back to the 1960s, 70s and 80s USA, in the wake of 

the black civil rights movement that undid the legal support for segregation (Massey & Denton 1987, 

for further examples see: King 1956, Mach Erbe 1975, Taeuber 1975). While a large part of the 



7 

segregation research from this era focused on neighbourhoods, a substantial amount of research 

also examined schools. With one of the major milestones being the case of Brown v. Board of 

Education (1954), which deemed school segregation based on race as breaking the Fourteenth 

Amendment, the United States Supreme Court concluded that “in the field of public education, the 

doctrine of "separate but equal" has no place. Separate educational facilities are inherently unequal.” 

Following this in the 1960s several policy changes were targeted to reduce segregation and promote 

integration, freedom of choice were only allowed if it promoted integration rather than strengthened 

segregation. The 1960s and the 1970s were consequently marked by large changes in schools 

composition all across America. Extensive research has been done on the effects of the 

desegregation processes during this period (e.g. Farley, Richards and Wurdock 1980, Coleman 1975). 

One of the main concerns with the desegregation process was what came to be called white flight 

(Sly & Pol 1978). White flight refers to the occurrence of white students moving away, or choosing 

schools where black students are less prevalent, whether this phenomenon was a significant problem 

or not is somewhat ambiguous (see for example Farley, Richards & Wurdock 1980). Tightly 

connected to this is the free school choice, where some argue that school choice programs increase 

school segregation for ethnicity and class, mainly through white flight, while others find little 

evidence for such an increase. (Bifulco, Ladd & Ross 2009, Bunar 2010, Kristen 2008) 

School segregation in Sweden 

In contrast to the heavy focus on blacks and whites in the United States, Swedish research has been 

more concentrated on socioeconomic status and non-native background. A large part of the 

literature is also more recent and focus on the impact of the reforms that started in the early 1990s 

(e.g. Skolverket 1996, 2003, Beach & Sernhede 2010, Bunar 2010, Östh et al. 2013). Andersson et al. 

(2010) argued that the increasing ethnical homogeneity in Sweden has led to a situation more like 

the one in the United States; they concluded that school segregation is larger in urban areas with a 

more visible minority and that regions with a lower share of minority students have smaller 

performance differences. They also discussed possible implications of their findings that could lead to 

even more negative effects among the already disadvantaged when “It is instead disadvantaged 

families who cannot move into affluent neighbourhoods or take advantage of school choice options 

who will suffer when between-school variance in pupil performance increases” (Andersson et al., 

2010). Bunar (2010) has a more theoretical approach in his overview of the school choice policy, he, 

as others, points to the lack of clear results from the research, and argues that the continued 

implementations of more deregulating school policies are solely based on ideological premises. To 
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fully understand the consequences of the freedom of choice policies Bunar instead suggests an 

approach with research focusing on the local context, the district level or even the neighbourhood. 

Several reports with a broader overview of school segregation and the school choice policy have 

been conducted during the last 20 years (Skolverket 2003, 2012, Gustafsson 2006, Söderström & 

Uusitalo, Nordström Skans & Åslund 2009). The general conclusions are more or less in-line with 

other research, but they tend to be more consistent in that they find an increase in segregation, 

especially for non-native background. The research on the Swedish school system regarding 

segregation and school choice policies are somewhat similar to the US research in that it shows 

ambiguous results, either no substantial effects or somewhat negative effects for minority groups. 

Effects of school segregation 

Studies of different effects of segregation in schools produce varying results; the main conclusions 

appears to be that, if anything, more disadvantaged groups are affected positively from reduced 

segregation (Guryan, 2004, Cook, 1984). Crain and Mahard (1978) concluded that decreased 

segregation “sometimes results in better curricula or facilities; it often results in [...] having better 

trained or more cognitively skilled teachers; it is frequently accompanied by a major effort to 

upgrade the quality of education; and it almost always results in socioeconomic desegregation.”, thus 

there is most of the time an effect of reduced segregation on students achievements. Crain & 

Mahards conclusion also imply that it is hard to discern the direct effects of desegregation if the 

process is accompanied by efforts to increase the quality of education and more qualified teachers 

are hired. What the research seems to agree upon is that most of the early research found that 

school desegregation in the United States has had little effect on white students, neither positive nor 

negative impact on their school achievement (Crain & Mahard 1978). Guryan (2004) found similar 

results in regards to dropout rates, where the desegregation had favoured the black students while 

no effect could be found among whites. 

Similar results can be found in Sweden, both Andersson (2010) and Szulkin & Jonsson (2007) found 

negative effects of school segregation on students’ performance. Szulkin and Jonsson (2007) 

concluded that the negative effect is larger for immigrant student and that there seems to be a 

threshold effect at an ethnic density of 40 percent, where schools below 40 percent immigrant 

students does not see a large effect on students achievement from segregation. Brännström (2008) 

found similar results with effects on both the neighbourhood level and the school level for 

educational achievement, with the conclusion that school characteristics is more important for 

grades compared to neighbourhood characteristics. Böhlmark & Holmlund (2011) found that there 
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has been an increased influence of schools on student grades, one of their conclusions is that 

socioeconomic segregation among schools and grade inflation are two factors behind this association. 

Hypothesis 

The aim of the study is to give an overview of the development of school segregation in Stockholm 

and its effects on student achievement, based on the theoretical considerations and previous 

research three hypotheses are formulated for expected results from the empirical analysis: 

1. There is substantial school segregation in Stockholm and it has increased during the 2000s. 

2. Higher concentration of students with more disadvantaged characteristics (i.e. higher levels 

of non-native, lower levels of educated parents) is associated with lower student 

achievement. 

3. Non-native student achievement is affected more negatively by a higher concentration of 

students with more disadvantaged characteristics compared to native students. 
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Data 

The data used in this study originate from two sources, the Stockholm School Survey and the 

National Agency for Education database (SIRIS). The SIRIS database has register based school level 

information for all schools in Sweden, used primarily to examine and compare school achievement 

and characteristics. 

The Stockholm School Survey has been carried out every two year since 1996 with a growing number 

of municipalities within the Stockholm County participating each year, for the 2010 year edition 

Stockholms Stads Utrednings- och Statistikkontor (USK) organized the distribution and collecting of 

the survey. The survey include two age brackets, year 9 in the primary education and year 2 in the 

upper secondary school. The main focus of the survey has been young people’s alcohol and drug 

habits with additional questions about background, criminal activity, health and various school 

related questions which have come to grow and been expanded upon for each edition of the survey 

(for a more in-depth presentation of the survey see Svanberg 2008). 

The survey include all public schools in Stockholm and a smaller share of private schools; the public 

schools have mandatory participation while the private schools got the option to opt out of the 

survey. In principle this entails a two-step sample strategy for students in private schools, while all 

students in public schools were targeted by the survey. 

Sample 

The School data from the SIRIS database are register based and cover all schools in the Stockholm 

municipality for the years 2000, 2002, 2004, 2006, 2008 and 2010. 

Data from the Stockholm school survey was collected 2010. The sample used in this study is 

composed of all students that participated in the Stockholm school survey 2010 in year 9 in 

Stockholm schools with more than 10 respondents. 
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Table 1. Population and sample data for the Stockholm School Survey 2010 

 Number of students  

(% of total sample) 

Number of schools 

(% of total sample) 

Population 8789 134 

Public 6344 67 

Private 2445 67 

Survey sample 6622 (75 %) 103 (77 %) 

Public 5152 (78 %) 67 (100 %) 

Private 1470 (60 %) 36 (54 %) 

Study sample 6091 (69 %) 93 (69 %) 

Public 4801 (75 %) 65 (97 %) 

Private 1290 (53 %) 28 (42 %) 

 

Non-response and generalizability 

It is not completely clear how to interpret problems with missing data in the Stockholm school survey 

due to the difference in sampling between private and public schools2. The potential target 

population for the survey was all schools in Stockholm, which in 2010 amounts to a total of 134 

schools with 8789 students (see table 1). The first non-response in the sampling process was due to 

private schools opting out of the survey, out of 67 private schools only 36 (54 percent) decided to 

participate in the survey, while all 67 public schools participated. This introduces what Bryman (2008) 

would call a non-probability sample among private schools; it is unlikely that the schools that decided 

to opt out did so completely at random. The total number of possible participating students in the 

private schools after the opt out sum up to 1778, out of these 1470 answered the survey which gives 

a 83 percent response rate for students in private schools that participated (table 1 presents 

percentages based on the total number of students in private schools, i.e. before considering schools 

that opted out of the survey). In addition to non-response, unreliably filled-in questionnaires were 

filtered out. When considering the complete population that was all students and schools in 

Stockholm, the response rate for students in private schools goes down to 60 percent, the 

corresponding number for public schools was 78 percent, and the total response rate was 75 percent. 

                                                           
2
 For a more in-depth analysis of missing data and non-response see USK (2010), the report is more or less 

consistent with the missing data discussion in this study. 
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Further, the final study sample had 531 observations removed from the survey sample due to two 

reasons, the first reason being internal non-response. All variables used in the study has between 1,0 

- 2,3 percent missing values, these observations were excluded in the analysis. The second reason 

was too few respondents in some schools, it was decided that schools with fewer than 10 

respondents were excluded. This was mainly due to some small and in most cases special types of 

schools with few students that could give skewed results. Ten schools were removed due to fewer 

than ten respondents. The final sample used in the regression analysis sum up to 6091 students, 69 % 

of the total population, in 93 schools, 69 % of all schools in Stockholm 2010. 

Considering the non-response for private schools it is questionable if the whole sample is 

representative for all schools in Stockholm. With the relatively high response for students in public 

schools it is at least reasonable to assume that the data represent the population in public schools 

well. Table 2 show statistics for those private schools participating, those not participating and all 

private schools in Stockholm during 2010. There seem to be substantial differences between the 

schools participating and the schools not participating in the survey, average number of students in 

the participating schools was higher, proportion of non-native students was lower, proportion of 

parents with tertiary education was higher and average grade was higher for schools participating in 

the survey. On average, the private schools participating in the survey seems to have more 

advantaged characteristics, such as higher level of educated parents and higher average grades, they 

also tend to be larger. Many of the non-participating schools have few students; only 5 out of the 39 

non-participating schools have over 30 students in year 9, while for participating schools 21 out of 28 

have over 30 students. 

Table 2. Descriptive statistics for all private schools, private schools participating and private schools not 

participating in the 2010 Stockholm survey. 

 All private 

schools 

Private schools in the 

survey 

Private schools not in 

the survey 

Average number of students 37 59 21 

Proportion of non-native students 39 33 48 

Proportion of parents w. tertiary educ. 58 67 47 

Average grade (meritvärde) 230 245 208 

 

Despite non-response for private schools the data seems reasonably reliable considering the high 

response rates among participating schools and the small size of the non-participating private 

schools. Any further non-response analysis for students is harder to do due to limited or no 

information on the students that did not answer the survey. 
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Variables 

In total eight variables were used, six of those came from the Stockholm school survey and are 

measured at the student level while two came from the SIRIS database and are measured at the 

school level. In the section below each variable is described briefly and presented in two tables. Table 

3 lists the categorical variables and the frequencies for each answer, table 4 lists the non-categorical 

variables with summary statistics. All variables used on the student level are included to control for 

variation on the individual level and are deemed influential for student achievement. The main aim is 

to remove as much unexplained variance at the individual level as possible to get more accurate 

estimates on the school level.  

Table 3. Descriptive statistics for categorical variables 

 Frequency (Percent) 

Age  

15 year or younger 3770 (62 %) 

16 year 2247 (37 %) 

17 year 66 (1 %) 

18 year 3 (0,05 %) 

19 year or older 5 (0,1 %) 

Gender  

Boy 3100 (51 %) 

Girl 2991 (49 %) 

Non-native background  

Yes 793 (13 %) 

No 5298 (87 %) 

Regular smoker  

Yes 1419 (23 %) 

No 4672 (77 %) 

Family type  

Nuclear family 3656 (60 %) 

Non-nuclear family 2435 (40 %) 

At least one parent with tertiary education  

Yes 3479 (57 %) 

No (incl. don’t know) 2612 (43 %) 
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Age was categorized into five categories shown in table 3, the variable was not handled as 

continuous since age during year 9 is typically 14 to 16. This can vary to some degree between 

students mainly due to grade retention and newly immigrated students. Non-native background 

were constructed as a binary variable where everyone being born outside of Sweden were 

categorised as having non-native background. Smoking was categorised as regular smoker or non-

smoker, to be categorised as a regular smoker the respondents had to answer “Yes, sometimes but 

not daily” or “Yes, daily” to the question “Do you smoke”. The “No” answer and “No, I have smoked 

but stopped” were categorised as non-smoker. Family type was categorised as nuclear or non-

nuclear family, living with both parents were categorised as nuclear family and all other family 

constellations were categorised as non-nuclear family. Parental education was measured by a 

dummy variable indicating if at least one of the parents have tertiary education. Due to large amount 

of “don’t know” answers (27 %) the variable was constructed as binary, where students with at least 

one parent with tertiary education got the value 1, all other answers got the value 0. 3 

The school achievement measure was based on three self-reported questions “What is your grade 

in…” English, Swedish and Mathematics. Each variable range from No grade/fail (1), godkänd (2), Väl 

godkänd (3), Mycket väl godkänd (4). The combined measure was composed of the average of the 

three grades, resulting in a variable that range from one to four (see table 4 for summary statistics of 

each variable and the combined measure). 

The school level measures of segregation for family socio economic status and non-native 

background are proportion of parents with tertiary education and proportion of students with non-

                                                           
3
 Note that the high levels of education among parents is mainly due higher overall levels of education in 

Stockholm and the fact that the variable use only the highest educated parent as reference, basically inflating 
the number compared to individual measures 

Table 4. Descriptive statistics for non-categorical variables 

 Mean Min – max Standard deviation 

Swedish 2,77 1 – 4 0,80 

English 2,87 1 – 4 0,86 

Math 2,67 1 – 4 0,84 

Combined school grades 2,77 1 – 4 0,70 

Proportion of parents with tertiary 

education 61 20 – 90 17 

Proportion of students with non-native 

background 30 5 – 94 23 
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native background in each school. Non-native background was here defined as the students being 

born outside of Sweden or having both parents born outside of Sweden.  
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Methods 

The methods used to examine the trends in segregation during 2000 to 2010 and the effects of 

segregation on student school achievement are presented below. For examining segregation one 

traditional measure was used in addition to visualising the distribution with segregation curves. For 

examining the effects of segregation on students school achievements multilevel models are used. 

Measures of segregation 

Measures of segregation have been, and still are, a highly debated topic, there are a wide variety of 

measures for all the different dimensions that Massey & Denton (1988) identified. Considering that 

this study is primarily concerned with measuring evenness of distributions there is mainly the Gini 

index, the Entropy index, the Atkinson index and the Dissimilarity index to choose from. The most 

comprehensive discussions about different measures originate from the 1950s, a debate sometimes 

called the index wars (Gorard & Taylor 2002). Most seem to agree that the Dissimilarity index is 

recommended for measuring evenness in segregation, its strongest case being the statistical 

properties, popularity, comparability and comprehensibility (Duncan & Duncan 1955, Massey & 

Denton 1988, Massey 1996, Coulter 1989). 

The Dissimilarity index was defined by Duncan & Duncan (1955), in the American segregation 

research context during the 1950s, as 

  
 

 
 ∑|

  
 
  
  
 
|

 

   

 

Where    and    are the number of black and white students in school   and   and   are the total 

number of black and white students in the whole area. The index range from 0 to 1, where 0 

correspond to no segregation and 1 to complete segregation.   can be interpreted (in the school 

context) as the proportion of (minority) students that would have to move in order to achieve a 

distribution across all schools identical to the overall distribution of students (Coulter, 1989 p. 144). 
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The segregation curve 

The Lorenz curve was first developed by Lorenz (1905) as a method for measuring unequal 

distributions of wealth. It has since been used for measuring different distributions, not least the 

distributions of people across groups. Most work on segregation measures relate to the Lorenz curve 

in one way or another, usually referenced to as the segregation curve in the segregation literature 

(Duncan & Duncan 1955, James & Taeuber 1985, Hutchens 1991). The segregation curve plots the 

cumulative distribution of each group on the Y axis and the X axis respectively. Groups are 

completely equally distributed if the segregation curve follows the diagonal, and completely 

segregated if the curve follows the X axis (see figure 2 below). Comparing different distributions one 

can say which one is more segregated by looking at how close to the diagonal the curve is drawn 

(Hutchens 1991). In figure 2 distribution b is clearly more segregated compared to distribution a, this 

interpretation is clear-cut as long as the curves do not cross each other. The mathematical 

relationship between the segregation curve and many segregation measures often make them easily 

visualized in relation to the graph, for example the index of dissimilarity represents the maximum 

distance between the curve and the diagonal, while the Gini index represents the area between the 

diagonal and the curve in relation to the whole area below the diagonal (James & Taeuber 1985). 

Figure 2. Segregation curve example 
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Multilevel models 

Multilevel models can be referred to by several names, other common names are hierarchical linear 

models or mixed effects models, the latter being a more common name for several types of mixed 

models. Despite different names they are used for the same purpose, estimating hierarchically 

structured data. One of the main limitations of ordinary least square regression is the assumption of 

independency between observations; the text book example of violating this assumption is students 

clustered in schools. Students tend not to be independent observations due to (un)observed school 

effects, in other words it is desirable to control for which schools the students attend. The strength 

of multilevel models is just that, it enables controlling for data clustering in for example schools and 

give different estimates for different groups. 

Multilevel linear regression was in this study estimated using R with the lme function in the nlme 

package (see Pinheiro & Bates, 2000). The multilevel regression in this study use the random 

intercept model described below: 

                           

             

Where     represents the common intercept that is free to vary between groups and     indicate that 

the slope is fixed between groups. The assumption made when using the random intercept model 

imply that the level of    is different between groups but that the effect of    on   is the same for all 

groups. 

The equations for the two final models used in the result section below for non-native background 

was: 

                                                                 

                                                         

                                  

             

The model used for parental education was the same with the exception of the interaction term and 

school level variable being replaced with proportion of parents with tertiary education (   

                                                  

                                 ) 
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To utilize multilevel models there need to be some type of meaningful group level variation, the most 

common measure of the group variation is the intra class correlation (ICC) (Snijders & Bosker 1999). 

The ICC measures how large proportion of the unexplained variation in the dependent variable that 

can be attributed to group level differences. The more variation in the dependent variable the model 

can explain the lower the ICC will be, naturally, as more relevant variables enter the model the ICC 

decrease. 
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Results 

Results are presented below. The first section contain results of an overview of school segregation in 

Stockholm for parental education and non-native background and how the trends have developed 

from 2000 to 2010, these results are based on the NAE school data register which gives a complete 

sample of the population with no missing data. Next is the presentation of the effects of school 

segregation on student school achievement with multilevel regressions based on the Stockholm 

School Survey, followed by tests of sensitivity to examine if the results are robust when manipulating 

different variables. 

School segregation 

The data clearly indicate that schools in the Stockholm municipality are to a large degree segregated 

both in regard to parents’ level of education and students ethnic background. As can be seen in table 

5 there is a large spread in both dimensions. The school with the lowest level of educated parents 

has 15 per cent of the parents with a tertiary education during 2000, while the school with the 

highest level of education has 89 per cent of parents with a tertiary education for the same year. An 

even wider gap can be seen in the distribution of schools in regards to non-native background, where 

the school with the highest levels had 95 per cent students with non-native background in 2000, 

compared to the school with the lowest levels, where only 3 per cent had non-native background. A 

similar spread in both parents’ education and non-native background can be seen for 2010 in table 5. 

Table 5. Statistics for the average level of parents with tertiary education and students 

with non-native background in Stockholm schools. 

 Proportion of parents with 

tertiary education 

Proportion of students with non-

native background 

Min – max   

2000 15 – 89 3 – 95 

2010 20 – 90 5 – 94 

Mean   

2000 55 27 

2010 61 30 
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Looking at the average level of education among parents and the proportion of non-native students 

reveal that 55 percent of the parents have a tertiary education and 27 percent of the students were 

non-native during the year 2000. Overall there has been a slight increase for both the average level 

of education among parents and the average proportion of non-native students in schools during the 

period up to 2010. 

Figure 3 shows the amount of school segregation in Stockholm between the years 2000 and 2010, 

with data for every second year using the dissimilarity index. Even though the absolute levels of both 

tertiary education and non-native background increased the relative segregation measured with the 

dissimilarity index indicate only small changes, the trend seem to indicate a small increase in 

segregation for non-native background and a small decrease for tertiary education over the 

measurement period. The overall level of segregation is larger for non-native background than for 

tertiary education, and the gap seems to grow somewhat during the later years. 

 

Figure 3. The dissimilarity index for tertiary education and non-native background in schools for the 

years 2000 to 2010 in the Stockholm municipality. 

 

Segregation curves  

Neither the descriptive statistics nor the index of dissimilarity gives a very comprehensive picture of 

how schools are segregated in relation to the distribution of non-native background and parental 

education. Figure 4 and 5 show the segregation curves for proportion of students with non-native 
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background and proportion of parents with tertiary education in all Stockholm schools for the years 

2000 and 2011. These gives a more complete, and complex, picture of how the segregation patterns 

among schools look. From figure 4 it is hard to discern any real change between the years, other than 

what seem to be a small increase in the middle of the distribution and a small decrease at the very 

bottom of the distribution, the overall picture seem to support no substantial change in the patterns 

of segregation for students with non-native background from 2000 to 2011. Figure 5 gives a clearer 

picture, a substantial decrease in segregation can be observed for proportion of parents with tertiary 

education, which is in line with what the index of dissimilarity indicated. 

 

Figure 4. Segregation curve for non-native background 
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Figure 5. Segregation curve for parents tertiary education 

 

Effects of school segregation 

The effect of school segregation on students’ school grades was measured with the above described 

linear multilevel model using data from Stockholm School Survey 2010. The following results 

highlight the effects of the contextual school characteristics a) proportion of students with non-

native background and b) proportion of parents with tertiary education. This is followed by a similar 

linear multilevel model but with categorised variables for parental education and non-native 

background to examine threshold effects. 

Table 6 show the four multilevel models used to examine effects of segregation on grades. Model 1, 

the empty, or null, model has a ICC value of 0,161, indicating that 16,1 per cent of the variation in 

school grades can be attributed to unexplained variance at the school level. Testing this hierarchical 

model against a normal linear regression model results in a significantly better model (with a 708 

difference in log likelihood, highly significant on a chi-square distribution with 1 df), indicating that it 

is reasonable to assume that the estimate for grades differ between schools. The second model, the 

individual level model, contain all the individual control variables, with age and having smoked and 
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being born outside of Sweden being negatively associated with grades and girls, living with both 

parents and being born in Sweden having a positive association with grades. 

In the third model, including the non-native background variable at the school level, the individual 

level estimates stay more or less the same, while the contextual variable non-native background 

show a significant and positive association with grades. For each one unit increase in proportion of 

non-native students, grades decrease on average by 0,004. The fourth and last model uses 

proportion of parents with tertiary education on the school level, which has the opposite effect of 

non-native background. For every unit increase in proportion of parents with tertiary education, 

grades increase on average by 0,008 points. 

Model 3 and 4 also contains an interaction effect between the contextual school segregation variable 

and the individual level variable non-native background. For Model 3 the interaction effect indicates 

that non-native students suffer more than native students from decreased grades as proportion of 

non-native students in the school increase. The opposite can be observed in model 4, non-native 

students gain additional effects when proportion of parents with tertiary education increase. These 

results indicate a significantly stronger effect of segregation on non-native student school 

achievement. 

The ICC value decrease with every model, as more variation on the school level is explained, the 

largest difference happen, as expected, when the school level variables are controlled for. The large 

difference between model 3 and 4 indicate that parental education explain more of the variation in 

grades compared to non-native background on the school level, also suggested by the larger 

estimate from parental education. 

The overall result of the contextual segregation measures can be exemplified by estimating change in 

the variable. Moving from 10 percent students with non-native background to 60 percent students 

with non-native background in schools would on average decrease grades by 0,2, keep in mind that 

each grade step is equal to the value of 1. The corresponding change in parental education would be 

moving from 40 percent of parents with tertiary education to 90 percent, which would on average 

increase grades by 0,40, in other words almost half a grade. 
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Table 6. Random intercept model, outcome: school grades 

 1. Empty model 2. Individual level model 3. Full model (non-native) 4. Full model (education) 

 Estimate Std.err. P-value Estimate Std.err. P-value Estimate Std.err. P-value Estimate Std.err. P-value 

Individual variables                     

(Intercept) 2,729 0,031 0,000 2,892 0,037 0,000 3,030 0,045 0,000 2,397 0,067 0,000 

Age (<15-19>)    -0,069 0,016 0,000 -0,065 0,016 0,000 -0,059 0,016 0,000 

Sex (1 = girl)    0,140 0,016 0,000 0,142 0,016 0,000 0,143 0,016 0,000 

Nuclear family (1 = yes)    0,152 0,017 0,000 0,152 0,017 0,000 0,149 0,016 0,000 

Non-native (1 = yes)    -0,156 0,025 0,000 -0,007 0,044 0,871 -0,473 0,073 0,000 

Parents highest education (1 = tertiary 

education) 

   -0,327 0,017 0,000 -0,324 0,017 0,000 -0,317 0,017 0,000 

Smoker (1 = yes)    -0,228 0,019 0,000 -0,231 0,019 0,000 -0,232 0,019 0,000 

Non-native * Proportion of non-native 
students 

      -0,003 0,001 0,000    

Non-native * Proportion of parents w. 
tertiary education 

         0,006 0,001 0,000 

             

Contextual variables             

Proportion with non-native students       -0,004 0,001 0,000    

Proportion of parents w. tertiary 

education 

         0,008 0,001 0,000 

             

ICC 0,161   0,121    0,089  0,051   

Log-lik -6414   -5752    -5771  -5747   
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Table 7. Random intercept model, outcome: school grades. Threshold effects for level of parental education 

 

Estimate Std.err. P-value 

Individual variables 

   (Intercept) 2,562 0,076 0,000 

Age (<15-19>) -0,065 0,016 0,000 

Sex (1 = girl) 0,141 0,016 0,000 

Nuclear family (1 = yes) 0,151 0,017 0,000 

Non-native (1 = yes) -0,143 0,025 0,000 

Parents highest education (1 = tertiary education) -0,320 0,017 0,000 

Smoker (1 = yes) -0,231 0,019 0,000 

    

Contextual variables 

Proportions of parents with tertiary education4 

   

0 - 30 % -0,532 0,078 0,000 

30 - 50 % -0,378 0,050 0,000 

50 - 70 % -0,182 0,046 0,000 

70 - 100 % Ref.   

    

ICC 0,06   

Log-lik -5756   

 

Table 8. Random intercept model, outcome: school grades. Threshold effects for level of non-native 

background 

 

Estimate Std.err. P-value 

Individual variables 

   (Intercept) 3,124 0,063 0,000 

Age (<15-19>) -0,068 0,016 0,000 

Sex (1 = girl) 0,141 0,016 0,000 

Nuclear family (1 = yes) 0,151 0,017 0,000 

Non-native (1 = yes) -0,146 0,025 0,000 

Parents highest education (1 = tertiary education) -0,324 0,017 0,000 

Smoker (1 = yes) -0,230 0,019 0,000 

    

Contextual variables 

Proportions of non-native students4 

   

0 - 10 % ref.   

10 - 20 % -0,194 0,071 0,008 

20 - 40 % -0,255 0,075 0,001 

40 - 100 % -0,358 0,070 0,000 

    

ICC 0,094   

Log-lik -5773   

                                                           
4
 Different ranges and cut-off points were used to see if it altered the associations; no major differences in the 

associations could be seen. The final cut-off points were based on number of students and schools to give an 
approximately equal distribution between categories. 
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Table 7 and 8 shows the results when examining threshold effects for proportion of tertiary educated 

parents and proportion of non-native students. In table 7 the category with the highest level of 

parental education (70-100 % parents with tertiary education) is used as the reference category. The 

effects seems to follow a more or less linear gradient up to the lowest level of education where the 

average difference in grades is 0,667. In other words, there is a two third grade difference between 

the schools with the highest proportions of educated parents and the schools with the lowest 

proportions of educated parents. It should be noted that these results were controlled for individual 

level variables and are results of between school differences over and above differences in individual 

characteristics. 

The same pattern can be seen for proportions of non-native background in table 8, where the 

schools with the lowest proportions (0 – 10 %) is the reference category. The difference in grades 

between the schools with the lowest proportions of non-native students and the highest proportions 

of non-native students was on average -0,446, corresponding to almost half a grade difference. 

The results indicate that no specific threshold effect can be seen for either proportion of parents 

with tertiary education or proportion of students with non-native background. Instead, it seems like 

the effects of the contextual variables on grades are roughly linear, strengthening the results of the 

model in table 6. 

Sensitivity analysis 

The following section present results and interpretations from several tests for sensitivity of the 

results presented above. Obviously, it is desirable to have robust results that are not results of 

variable constructions. Below is a test for a more elaborated measure of parental education followed 

by tests of different types of segregation measures. 

It was tested whether or not parental education would benefit from being split into more categories, 

the available categories were: University, High school (Gymnasium), Elementary school (Folkskola or 

Grundskola) or “Don’t know”. The estimates stay more or less the same as in the model using the 

binary version of the variable, the individual estimates for the different educational levels are around 

-0,3 with University as reference category. Model fit estimates show no significant improvement with 

a non-significant change in log likelihood (from -5771 to -5774, non-significant at 2 df.). In other 

words, splitting education in to more categories does not seem to improve the model or change the 

results, the simpler version of the parental education variable proposed above seem to be preferable. 
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It could be argued that the contextual variables used above in the models in table 6 does not actually 

measure segregation, but instead measure the distributions of non-native students and parental 

education in schools. A more appropriate measure of amount of segregation could be each schools 

deviation from the overall distribution in the population. The regressions were rerun with a 

standardised measure where each school were assigned a value based on their deviation from the 

overall distribution of parental education and non-native background in each school, if the school 

had the same distribution as the overall mean the value corresponds to 0, if the distribution was 

lower it got a negative value and so on. The results stay more or less the same, where more negative 

values of parental education (i.e. lower than the average school) are associated with lower grades 

and vice versa. The same association was found for non-native background. These results are not 

surprising, since the patterns more or less follow that of the proportional distribution in the first 

regressions. The same principle was also tested but with the absolute deviation from the population 

average of non-native students and parental education, a school with 20 per cent more non-native 

student than the average would then have the same value as a school with 20 per cent less non-

native students than the average. This resulted in non-significant effects of the contextual variables, 

indicating what might be obvious in this case, namely that students gain more from attending schools 

with higher concentrations of more advantaged students (i.e. higher level of parental education and 

lower levels of non-native students), while gaining less when attending schools with more 

disadvantaged characteristics. 

Even if, in theory, a measure based on deviations from the overall distribution would better capture 

the concept of segregation the ability to interpret the models would suffer considerable. 

Interpretability in combination with the seemingly linear association for proportion of non-native 

students and proportion of parents with tertiary education leads to the conclusion that the original 

models in table 6 are best suited for capturing differences between schools and the purpose of this 

study. 
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Discussion 

The aim of this study was to give an overview of the trends of school segregation regarding non-

native and socioeconomic background in the Stockholm municipality during the period 2000-2010 

and to examine if this segregation affect student school achievement. Based on theory and previous 

research three hypothesis of expected results were formulated:  

1. There is substantial school segregation in Stockholm and it has increased during the 2000s. 

2. Higher concentration of students with more disadvantaged characteristics (i.e. higher levels 

of non-native, lower levels of educated parents) is associated with lower student 

achievement. 

3. Non-native student achievement is affected more negatively by higher concentration of 

students with more disadvantaged characteristics compared to native students. 

In short, hypothesis 1 could not be proved, while hypothesis 2 and 3 are accepted until proven 

otherwise. The results are discussed and elaborated on below. 

The first part of the study focused on giving an overview of the segregation in Stockholm from two 

dimensions, parental education and non-native background. The results indicate large variation and 

moderate segregation between schools both in regard to parental education and non-native 

background. It is not self-evident how to classify the levels of segregation, it is highly dependent on 

the context under study. For example Massey & Denton (1988) classify a value of 0,215 on the 

dissimilarity index as a very low degree of segregation, and 0,906 as very high when looking at the 

American residential segregation. Considering the Swedish context, and the importance for equality 

between schools the levels in this study is considered moderate to high. The trends were quite stable 

during the measurement period for non-native background, but seem to have decreased somewhat 

for parental education. Even if the hypothesis indicated an increase, the ambiguity of the previous 

research made it hard to predict what to expect, one might not get such an impression from media 

coverage of the topic, which likes to illustrate the opposite, that school segregation is running 

rampart. However, variation in previous research could be attributed to both different dimensions of 

segregation and different contexts studied; it is important to note that the results in this study are 

limited to cover the specific context of schools in the Stockholm municipality. 

The multilevel analysis indicated a negative effect for proportion of non-native students and a 

positive effect for proportion of tertiary educated parents in schools on student achievement. In 
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other words the analysis support hypothesis 2 and indicates that schools with higher concentration 

of students with disadvantaged characteristics are associated with lower achievement. This follows 

results from previous research in Sweden, and is close in-line with both Andersson (2010) and Szulkin 

& Jonsson (2007) that use a similar approach when analysing school achievement and segregation. 

The levels of unexplained variance on the school level are also close to what Böhlmark & Holmlund 

(2011) find, the levels in this study are somewhat higher, but considering that only schools in 

Stockholm are used higher levels are expected. Furthermore, the results indicate that higher levels of 

disadvantaged school characteristics affect students with non-native background more than students 

with Swedish background. As hypothesis 3 suggests attending schools with higher proportions of 

non-native students and lower parental education should then be even more harmful for grades 

among non-native students. 

There have been discussions of specific thresholds in the degree of segregation, going over, or 

coming close to the threshold will start processes of adverse outcomes. The examination of threshold 

effects in this study does not find any specific threshold where student achievement starts to 

deteriorate. Instead the estimates seem to be associated with each category in a linear fashion. 

These results illustrate consequences of segregation, what outcomes we could expect; which is also 

one of the main aims of the study. The question of why is harder to answer, there seem to be 

mechanisms hidden behind the compositional properties among students in schools, some of the 

mechanisms illustrated in these results seem to be strongly linked to the compositional effects of 

students non-native background and parental education. Two possible mechanisms are presented 

that could help to understand the observed relationship of these indicators, context dependent 

expectations and peer influence. Context dependent expectations draw on theories of self-fulfilling 

prophecies in the school environment, schools segregated on more disadvantaged characteristics 

would lead to lowered expectations on the school, from for example teachers, parents and peers. 

Peer influences is a well-established field of research where it has been shown that peers have a 

large effect on a wide array of outcomes, among them grades. Having more peers with 

disadvantaged characteristics around you in the school could then lead to deteriorating grades. 

These are only two mechanisms discussed in this study; there are many more plausible explanations 

for the observed relationships, other examples are school resources or school quality that likely vary 

with level of segregation. It is entirely possible that such explanations, not included in this study, 

confound or mediate the effects of the segregation measures used here (i.e. proportion of non-

native students and levels of parental education). Further studies could explore the possibility of 

other school characteristics that could re-evaluate the results presented here. Nonetheless both 

these theories are supporting, and pointing in the same direction as the findings discovered in this 
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study, both for the general effects of segregation on school achievements and for more negative 

effects among non-native students. 

It is important to note that while schools with a higher concentration of disadvantaged 

characteristics seems to suffer from segregation the net effect on grades does not necessarily have 

to be positive if school segregation decreased. Those students attending more advantaged schools 

might gain positive effects on school achievement due to segregation, while students in less 

advantaged schools gain negative effects, decreasing segregation would then lead to decreased 

inequality between schools, but not necessarily overall increase in school achievements. It is hard to 

discern outcomes of such effects, which is beyond the scope of this study. Still, the importance of 

equality of opportunity and school equity remains, and differences between schools in Stockholm 

does seem to have an unequal and unfair effect on student achievement.  
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