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ABSTRACT 
 

In 1992, the Swedish education system was reformed and by that, school choice was introduced. 

The intention of the reform was that competition between schools would improve the level of 

education; however, the results among Swedish pupils have deteriorated and the differences 

between schools have increased since the introduction. This has caused much debate on school 

choice, and especially school choice in relation to socioeconomic background and segregation. 

This study examines whether GIS can be used to detect possible relations between the school 

choices, socioeconomic backgrounds and residential areas of pupils in Uppsala Municipality in 

Sweden. Most of the previously conducted research do not use GIS as a tool, despite the spatial 

aspect of this issue. By mapping the data, any geographical patterns can easier be detected, 

patterns which can be hard to observe in other data presentation methods such as tables or 

graphs. 

The school choices and the commuting pattern among pupils applying for preschool or year six 

have been visualized in relation to the social index of their corresponding living areas. Four 

areas and four schools have been selected as samples in order to evaluate the issue from the 

perspective of both the pupils and the schools. 

The results show that GIS is an effective way of presenting complex data and a useful tool for 

detecting geographical clusters. The differences in choices made by pupils of dissimilar social 

background can be visually detected by comparing the maps to each other. The preschool pupils 

tend to apply for the nearest schools, while some of the pupils applying for year six are willing to 

travel further distances in order to get to a more popular school or an area less socially 

vulnerable than their residential area.  Furthermore, some deviant school choice patterns can 

easily be explained by examining the surrounding environment; the map can reveal for instance 

that the pupils had no other choice to make, that geographical obstructions such as water bodies 

or large streets act like separators or that the social index of a residential area perhaps do not 

match the affiliation felt by the inhabitants.  

Due to the complexity of school choice and segregation, a GIS might not be used alone for 

concluding on a relation between the two. However, it is a very useful tool for indicating 

occurrences of the phenomena and, most important, highlighting areas that are interesting for 

further investigation. 
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SAMMANFATTNING 
 

År 1992 reformerades det svenska utbildningssystemet och med det implementerades det fria 

skolvalet. Avsikten med reformen var att konkurrensen mellan skolor skulle förbättra 

utbildningsnivån, dock har resultaten bland svenska elever försämrats och skillnaderna mellan 

skolor ökat sedan introduktionen. Detta har orsakat mycket debatt om skolval och speciellt 

skolval i förhållande till socioekonomisk bakgrund och segregation. 

Denna studie undersöker om GIS kan användas för att upptäcka eventuella sammanhang mellan 

skolval, socioekonomiska bakgrunder och bostadsområden bland elever i Uppsala kommun i 

Sverige. Det mesta av tidigare forskning inom ämnet använder inte GIS som ett verktyg, detta 

trots problemställningens rumsliga aspekt. Genom att kartera data öppnas möjligheter för att 

enklare upptäcka geografiska mönster som kan vara svåra att observera med andra 

presentationsmetoder som tabeller eller diagram. 

Skolval och pendling bland elever som har ansökt om plats i förskoleklass eller till årskurs sex 

har visualiserats och blivit satt i sammanhang med den sociala indexen för elevernas 

bostadsområden. Fyra områden och fyra skolor har valts ut för att kunna utvärdera frågan ur 

både elevers och skolors perspektiv. 

Resultaten visar att GIS är ett effektivt sätt att presentera komplexa data och ett användbart 

verktyg för att upptäcka geografiska kluster. Skillnaderna i skolval bland elever av olika sociala 

bakgrunder kan upptäckas visuellt genom att jämföra kartor med varandra. Förskoleklasselever 

tenderar att ansöka om närmaste skola, medan några av eleverna som ska börja årskurs sex är 

villiga att resa längre avstånd för att komma till en mer populär skola eller till ett område som är 

mindre socialt utsatt än deras bostadsområde. Dessutom kan vissa avvikande skolvalsmönster 

enkelt förklaras genom att undersöka den omgivande miljön; kartan kan till exempel avslöja att 

eleverna inte hade några andra valmöjligheter, att geografiska hinder såsom vattendrag eller 

stora gator agerar som avgränsare eller att det sociala indexet till ett bostadsområde inte 

matchar den sociala tillhörigheten invånarna själva upplever. 

På grund av komplexiteten bakom skolval och segregation, bör GIS inte användas ensamt för att 

konkludera om det finns ett samband mellan de två. Det är dock ett mycket användbart verktyg 

för att indikera förekomster av fenomenet och framförallt för att lyfta fram områden som är 

intressanta för vidare utredning. 

 

 

 

 

 

 

Nyckelord: GIS, fritt skolval, segregation, social index, socioekonomisk bakgrund  
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1. INTRODUCTION 

This degree project has been conducted at Sweco Position AB, a technical consultant company 

working with information technology within civil engineering and urban management. One of 

the services Sweco offer is a support system for authorities managing school choices, which is 

being used by several municipalities in Sweden. The support system calculates relative 

proximity for all pupils and schools in a database, and assigns a school seat for each pupil. This 

thesis made use of the data in the database and combined it with socioeconomic aspects and 

demographic data to examine how Geographic Information Systems (GIS) can be used to analyze 

possible relations between school choice and segregation. 

1.1  BACKGROUND  

In 1992, school choice was introduced in Sweden and during the next 20 years the percentage of 

pupils in independent schools increased from less than one percent to almost 16 % (Statens 

Offentliga Utredningar, 2013). School choice means that a pupil can apply for any public school 

within his or her municipality, or independent schools across municipal borders. For the public 

schools, places are usually assigned based on some proximity principle, while independent 

schools can base their decisions on a queuing system, sibling priority or proximity principle 

(Skolvalet, 2015).  

The school reform was meant to improve the public administration by introducing competition 

and freedom of choice. The advocates for the reform believed that allowing alternative actors 

would let the pupils find a school that covered their own requirements and expectations, which 

again would force schools to improve and develop their business. The intention was to develop 

welfare and improve the Swedish school and level of education (Blomgren & Mattisson, 2014). 

However, The Programme for International Student Assessment (PISA) results show that the 

differences between schools have increased and the total result for Sweden has deteriorated 

(Skolverket, 2013a). This has led to ongoing criticism and debate on school choice and 

independent schools. 

There have been done research on school choice, competition, segregation and parental 

preferences in various parts of the world, however, most of the reports present the results as 

only statistical graphs, tables or text, even though it considers data which has geographical 

information (See e.g. Borghans, et al. (2014), Malmberg, et al. (2013)). According to Taylor 

(2009), most sociological studies of school choice have space and place as central aspects but do 

not reflect on the interrelation between space and choices. By using GIS as a visualization tool, 

the maps can “offer new insights into understanding recent trends in social segregation between 

schools” (Taylor, 2009, pp. 549). Even though a GIS analysis is not capable of covering the whole 

complexity of school choice and segregation, the study concludes that it can provide a useful 

framework for future studies.  

By using GIS to map data on school choice and the socioeconomic background of different 

geographic areas, any deviations or patterns can be visually detected and indicate issues that are 

interesting for future examination. 
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AS PECTS  O F S CHOO L CHO ICE  

For this study, two aspects were investigated; school preference and commuting. School 

preference is defined as the first choice of a pupil, in other words the school an individual pupil 

prefers. The school preference of pupils was analyzed in context with the geographical locations 

and popularity of the schools, as well as the socioeconomic backgrounds of the pupils. 

Commuting is defined as applying for another school than the one nearest to home, in other 

words having different schools as first choice and as nearest school.  Each pupil has a school 

which is geographically closest to their home and if they apply for another school, they are 

commuting.   

Seen from a school’s perspective, pupils can be in-commuting, out-commuting or applying for 

the nearest one. In-commuting pupils have another school as their nearest, resulting in the 

school “gaining” pupils. Out-commuting pupils should have applied for the school if they only 

considered travel distance, but are “lost” to other schools. In a community with no commuting, 

all pupils apply for their nearest school.  

1.2  OBJECTIVE  

The objective of this study was to test the following hypothesis: 

By leveraging the visual analytic capability of GIS, one can detect geographical segregation as a 

result of pupil’s school choice in relation to their socioeconomic backgrounds. 

The two aspects school preference and commuting were visualized, for schools and areas of 

different social prerequisites, and by visual comparison of the maps the existence or non-

existence of any dissimilarity was to be detected.  

1.3 STUDY AREA AND SCOPE  

STUDY  AR EA  

The study area for the analyses was the municipality of Uppsala. Uppsala is the fourth most 

populous municipality in Sweden with a population of more than 205 000 inhabitants in 2013 

(Uppsala Kommun, 2014). The municipality is located in east central Sweden (See Figure 1), just 

north of the capital Stockholm, covering 2,183 square meters of land area (SCB, 2014).  

 

FIGURE 1 MAP OF SWEDEN (LEFT) AND UPPSALA MUNICIPALITY (RIGHT) © LANTMÄTERIET I2014/00591 
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According to 2013 data from Statistics Sweden (Uppsala Kommun, 2014), the population of 

Uppsala is increasing each year, having more people moving in than leaving the municipality, as 

well as excess of births over deaths. Most of the population is living in the densely built-up area 

around Uppsala, the fourth largest city in Sweden and the capital of Uppsala County. 17 % of the 

inhabitants are born abroad, which is quite similar to the national average of 16 %. The average 

annual income in Uppsala is slightly lower than the national average, comparing 270 to 282 

kSEK. However, the 4 % unemployed among the 20–64 year olds in the municipality are fewer 

than the national unemployment rate average of 7 %. In 2013, Uppsala County, which Uppsala 

Municipality is a part of, was the county having the lowest share of unemployed in the entire 

country (Arbetsförmedlingen, 2015).  

The statistics of Uppsala Municipality is much affected by the high number of students living in 

Uppsala. Statistics from 2013 list Uppsala as the municipality with the second largest share of 

students (21.8 %), only surpassed by Lund Municipality (26.2 %) (SCB, 2015c).  

SCOP E  

Two studies were conducted in this study; an area analysis and a school analysis. The area 

analysis examined pupils living within selected areas where the socioeconomic background of 

the inhabitants was as homogenous as possible. The purpose was to detect any patterns seen 

from the pupil’s perspective. The school analysis had schools as starting points and looked for 

patterns among their applicants.  

Four schools and four areas were chosen as samples for the analyses. They represented different 

social classes and grades of popularity with the intention of detecting any dissimilarity. The 

method for the selection process and the list of study objects are presented in section 3.2. 

In 2015, almost 4,000 Uppsala pupils made a school choice. The school analysis considered the 

ones making a school choice for preschool, while the area analysis considered pupils making a 

choice for preschool or for year six. The two age groups are chosen as the majority of the pupils 

belong to them (See Figure 2), since most schools in Uppsala Municipality offer preschool 

classes and the majority of the schools that have no preschool are for higher school years, 

starting at year six. It can also be assumed that the school choices are somewhat different 

between the two groups. The choice made for a 5-6 year old is probably done mostly by the 

guardians, while a 12-year old participate more in making the choice. Also, the commuting 

pattern could vary as it can be assumed that older pupils are more willing to travel longer 

distances in order to get to desirable schools.  

 
FIGURE 2  D ISTRIBUTION OF APPLICANTS BETWEEN SCHOOL YEARS.   

PUPILS MAKING A SCHOOL CHOICE IN UPPSALA MUNICIPALITY IN 2015. 
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1.4 DATA  

MAP  DAT A  

Some background maps were downloaded from the Geographic Extraction Tool administrated 

by the Swedish University of Agricultural Sciences (SLU). Through the service students and staff 

can access digital maps from Lantmäteriet, the Swedish National Land Survey, and download 

various vector data, raster data and aerial photos (SLU, 2015). Uppsala Municipality shared links 

and login to a Web Map Service (WMS) from Lantmäteriet. Place names presented in the 

resulting maps were provided by maps from this service. 

The administrative agency Statistics Sweden (SCB) has a data management system called 

“nyckelkodsystemet”, translated into “the key code system” in this report, which presents 

geographical areas as sub areas. The sub areas, or key code areas, are created on different levels, 

starting with only a few real estates at level six and then aggregating them together into larger 

areas as the level number decreases (See Figure 3). The purpose of the division is to be able to 

present statistics for areas smaller than counties, municipalities or parishes (SCB, 2010).  

When introducing the key code system, SCB intended the sub areas to be as demographically 

homogenous as possible (Amcoff, 2012). However, since the division is done by the 

municipalities and not standardized, this recommendation is not always adhered to. Both the 

size and the population vary between the sub areas. In the case of Uppsala Municipality’s 

division on level five, the population varies from zero to 1451 inhabitants and while one 

randomly selected sub area is 175 km2, another is 0.01 km2. 

Uppsala Municipality provided a shapefile with the area division on level five for the 

municipality.  

 

FIGURE 3  D IFFERENT LEVELS OF KEY CODE DIVISIONS.   

AS THE LEVEL NUMBER INCREASES, THE SUB AREAS BECOMES SMALLER.  (SCB,  2010) 

A shapefile containing all schools as points was delivered by Uppsala municipality. A few 

independent schools were absent in the school points data and had to be added manually in 

ArcMap, using their addresses provided in a table of all schools. 

DEMO GRAP HI C  DAT A  

Uppsala Municipality shared statistics on the population in their municipality, which they had 

ordered from Statistics Sweden. The data was from 2012 or 2013 and included, among others, 

demographic data such as occupation, accommodation, family size, income, economic support, 

education and foreign background, all aggregated on key code areas on level five.  
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Uppsala Municipality used some of the demographic data to create a social index for each of key 

code area at level five. The data was delivered as a table. 

The data on people having foreign background does not specify which country anyone originates 

from. The percentage only tells us how many were born abroad or have both parents born 

outside Sweden. For instance, the two largest foreign groups in Uppsala are from Iran and 

Finland, which are countries from completely different parts of the world and representing two 

very different cultures (Uppsala Kommun, 2014). Because of this, the information on foreign 

background had to be used with caution. 

SCHOOL CHOICE DAT A  

IST, International Software Technology AB, maintains the school choice IT-system 

hypernet®Skolval which allows the legal guardians of the pupils to make their choices through 

an e-service and the authorities to access the data (IST, 2015). IST provided school choice data 

for Uppsala in 2015 as tables which could be joined through ID-keys.  

Sweco Position provided a shapefile with all pupils represented as points. The shapefile was 

extracted from the school choice support system. Originally, the points were created by 

matching the addresses of the pupils with address points covering the entire Uppsala 

Municipality. 

SCHOOL ST ATI STI CS  

Statistics on the share of pupils having foreign background at each school were found at SIRIS 

(Skolverkets Internetbaserade Resultat- och kvalitetsinformationssystem), an Internet database 

administrated by Skolverket, The Swedish National Agency for Education, and open to the public 

(SIRIS, 2015).  The database provide statistics on education and child care among all Swedish 

schools and the purpose of the service is to make it easily available to the public (Skolverket, 

2015). Additionally, data on the capacity and available seats of all schools were delivered by 

Uppsala municipality. 

1.5 SOFTWARE  

The main software used for this study were Feature Manipulation Engine (FME) Desktop and 

ArcMap. FME is produced by Safe Software and can be used to read and write almost 400 spatial 

and non-spatial formats, making it useful to combine data of various data types (Safe Software 

Inc., 2015). Having several hundreds of tools, known as transformers, the software became very 

useful in the data processing step. 

ArcMap is part of Esri’s ArcGIS for Desktop software package and is a GIS application which can 

view geospatial data, create objects, edit attributes, perform analyses and create maps which can 

be exported into static maps. All maps in this report were created by using ArcMap.  
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2. LITERATURE STUDY 

2.1 THE SWEDISH EDUCATION SYSTEM  

All children living in Sweden have the right to attend kindergarten from the age of one to the age 

of six. When six years old, the children can attend one year of optional preschool for a smooth 

transition from kindergarten to compulsory school. In Sweden, first class is attended the year of 

turning the age of seven. Both preschool and compulsory school is free of charge, including 

education, school meals, books and school supplies. After nine years in compulsory school, the 

pupils can choose to attend gymnasium for three years. (Skolverket, 2014a)  

There are public, independent and private schools in Sweden. Public and independent schools 

are funded by taxes, while private schools base their activity upon student fees. Independent 

schools are since 2010 legally required to follow the same education act and curriculum as the 

public schools, and to be open to all pupils. (Skolverket, 2015) 

2.2 THE PRINCIPLE OF PROXIMITY  

The municipalities are required to offer a public school seat to all pupils living in the 

municipality, and the pupils can apply for a seat at any of the schools within their municipality. 

The pupils have the right to be assigned a seat at a school close to their homes, a right which is 

called the principle of proximity. When assigning seats, the municipality should primarily 

consider the wishes of the pupil, but this can be outdone by the principle of proximity if another 

pupil living close to the school also has applied for a seat. (Skolverket, 2013b) 

However, sometimes a pupil has several schools nearby his home and is assigned a seat at the 

school that is not the nearest one. In such a case, all pupils in the area have been considered in 

the process and relative proximity has been used.  Relative proximity means that the length of 

each pupil’s school route is calculated for the wanted schools and all nearby schools and then 

compared to all other pupils living in the same area. Even though a school is just across the 

street from a pupil’s home, he will not be assigned a seat on that school if that causes a much 

longer school route for another pupil living elsewhere.  

In the data used in this study, some examples of parents trying to apply tactical have been 

observed. In order to increase the chances of getting the first prioritized school, only that one 

school has been chosen or the two remaining choices have been schools located far away. 

However, this tactic will not work when using relative proximity. Regardless of what the other 

choices are, if some other pupil needs to get the seat to avoid longer travel distance, that pupil 

will get the seat. Since the tactical applicant neither will qualify for the blank choices or the 

schools far away, he or she will be left with a seat assigned by the municipality based on the 

capacity of the schools.   

2.3 SEGREGATION  

Segregation is a complex phenomenon which therefore can be difficult to describe. The Swedish 

Government (SOU, 1997)  defines geographic segregation as a lack of relations between different 

groups of the population. It can be different dimensions of segregation, such as economic, social, 
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ethnical, demographical or residential. Several dimensions can occur simultaneously, for 

instance when inhabitants of a specific ethnical background choose to reside in the same 

residential area, somewhat isolated from the rest of the population.  

Massey & Denton (1988) identified five distributional characteristics of residential segregation; 

evenness, exposure, concentration, centralization and clustering. According to Gorard & Taylor 

(2002) the most important are evenness and exposure as the other three “are relatively unclear 

theoretically, methodologically and empirically”. Evenness measures how proportionally a 

group is distributed across an area compared to the rest, while exposure measures to what 

extent some groups share the same residential areas within a larger space. 

However, to be able to measure these dimensions, indices need to be used. There are many 

different indices trying to measure segregation, but one that is mentioned in several studies 

(Allen & Vignoles (2007), Taylor (2009)), and is used in this study, is the Dissimilarity Index (D). 

The index has values from 0 to 1, or sometimes 0 to 100, where 0 indicate that the groups are 

equally distributed, while higher values indicate increasing segregation. Values between 0.5-0.6 

indicate moderate levels of segregation (Clark, 2012). The Dissimilarity Index is calculated by 

using the following formula (Eq. 1): 

 

𝐷 = 0.5 ∙ (∑ |
𝐴𝑖

𝐴
−

𝑇𝑖

𝑇
|)        (1) 

 

Where Ai is the number of inhabitants within area i who belong to the minority group that is 

being investigated, A is the total number of inhabitants belonging to the minority group, all 

smaller areas added, Ti is the remaining population from area i, and T is the total remaining 

population for all areas added. The index is used in this study to calculate the level of 

dissimilarity in Uppsala municipality. 

2.4 SOCIAL INDEX  

The social index used in this study was created by the statistics unit of Uppsala Municipality and 

based on data from Statistics Sweden from 2012. Stockholm Municipality (2006) created a social 

index for a study on segregation in the City of Stockholm, and the methodology of that work has 

inspired the method of Uppsala’s index.   

PAR AMET ER S  

The following parameters were considered when calculating the index for each key code area on 

level five: 

 Population 

 Students 

 Low education level 

 Unemployment 

 Exclusion 

 Sickness benefit 

 Low wage earners 
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The population considered all inhabitants of each key code area in Uppsala, but if the population 

of a single sub area was below 50 inhabitants, the area was excluded due to integrity and quality 

reasons.  

The students considered people between 20-64 years old who are enrolled in a school or college. 

In this case the sub area was excluded if the share of students was above 33 %. Having more 

than a third of the population as students was assumed to affect the result too much as most 

students have low income, may not have a job and have by definition more than secondary 

education.  

The low education level considered the percentage of the population between 16-74 years old 

who have only completed compulsory school, meaning no upper secondary education. This was 

the lowest category of education in the data delivered by Statistics Sweden.  

Unemployment meant the percentage of the population between 15-74 years old who are able to 

work, but have no employment even though they have searched for work (SCB, 2015b).  

Exclusion meant the non-working part of the population who are not found among the 

unemployed, students or early retired.  

Sickness benefit was measured as number of days where the payment is covered by national 

insurance. This could be due to reasons such as sickness, occupational injury or early retirement 

and did not include the sickness payment received from an employer the first fourteen days of ill 

health (SCB, 2015a).  

The low wage earners meant the percentage of the population who had an annual income of less 

than SEK 120,000. This is approximately 45 % of the median income of the inhabitants in 

Uppsala in 2012 (SCB, 2014). Eurostat recommend 60 % of the median income 

(Statistikcentralen, 2015), but this is a recommendation for the whole European Union (EU), 

and as Sweden is the country in the EU which has the lowest percentage of low wage earners as 

a proportion of all employees (Eurostat, 2015), a lower limit can be justified.  

MET HOD  

For the five latter parameters, a ratio between the value for each sub area and the average for 

the whole municipality, was calculated. The ratio is a measure on how much an area differs from 

the average. Since all parameters represent a negative aspect of society, the impact on the social 

index increases as the value does.  

The ratio was then categorized based on its size on a scale from one to five, increasing values 

indicating higher level of social vulnerability. Then, all category values were added, giving a total 

score for each area. The totals were categorized into five different classes: not at all socially 

vulnerable, not socially vulnerable, average conditions, socially vulnerable, and very socially 

vulnerable (See Table 1). The breaks for the classes were determined by Uppsala, based Table 1

on knowledge about their municipality and the previous method of the index created by 

Stockholm Municipality (Anderson, 2015). Additionally, some areas were classified as 

“Excluded”, as mentioned earlier. 
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TABLE 1  SOCIAL INDEX CATEGORIES AND THEIR BREAK VALUES 

Category Values 

Not at all socially vulnerable < 9 
Not socially vulnerable 9-12 
Average conditions 13-17 
Socially vulnerable 18-21 
Very socially vulnerable > 21 
Excluded - 

 

2.5 PREVIOUS WORK OF OTHERS  

The effects of school choice are much debated in the media, but it has also been done research 

on the topic by several authors in various countries. Some examples are presented in this section 

to give an insight in different methods and results. Even though their studies are based on 

geographic data, not all do include GIS as a tool for the presentation of data.  

Malmberg et al. (2013) analyzed whether the reforms in the Swedish school system during the 

90’s have affected the increasing differences between the schools. They found that school choice 

is mainly used by privileged groups in order to avoid contact with less privileged groups and do 

indeed contribute to increased segregation. Swedish-born parents and the middle class 

purposely exclude schools dominated by minorities, while parents with low level of education 

and socioeconomic status tend to make choices based only on proximity.  

The study also found that the composition of a residential area affects how long travel distances 

various groups accept to get to school. Privileged families living in areas with many welfare 

recipients or immigrants tend to choose schools further away, as they do not identify themselves 

with the surrounding social environment. In an area with a high amount of privileged families, 

fewer parents choose to apply for schools further away. According to survey results, parents 

have opposing feelings considering the school choice since they believe what is best for their 

children, is not necessarily best for the integration in society. The survey show that their choices 

are sometimes in direct conflict with their political views and values. 

Chris Taylor (2009) did a study on the geography of an urban education market in the United 

Kingdom where patterns of school choice and competition where mapped. The article focuses on 

one urban school market in detail as that approach is assumed to demonstrate how 

socioeconomic patterns might affect the distribution of pupils between the schools. It is also 

stressed that one should have in mind that there is an important interrelation between choice 

and space as the parents often takes travel distance into account when making a choice, which 

limits the number of nearby schools. A survey by The Swedish National Agency for Education 

showed that among Uppsala parents, a school’s proximity to home was the far most important 

aspect when making a school choice, having a score of 69 % (Uppsala Municipality, 2013). 

Parent’s strong preference for choosing schools close to their home is also found in other papers 

such as Borghans et al. (2014) and Hastings et al. (2005). The latter study also found that the 

effect of the preference for a nearby school was largest among the pupils who were eligible for 

lunch subsidies, a measure on socioeconomic status.  

 

Taylor (2009) modelled four different scenarios for the study: the actual choice, allocation to a 

school within each pupil’s catchment area, allocation to nearest school and random allocation. 
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The study covers 11-16 year old pupils in a city in Wales and uses whether each pupil is eligible 

for free school meals or not as a socioeconomic variable. The percentage of the pupils receiving 

free school meals is mapped with a background map showing the percentage of adults in low-

paid occupations for each sub area. The Segregation Index (S), also known as the Dissimilarity 

Index, is used to compare the four intake models, calculating the between-schools segregation.  

The actual intake is resulting in slightly more segregation than the other methods, 0.27 

compared to 0.26 and 0.25, while the random intake resulted in S = 0.2. The results show that 

residential segregation is of importance for school segregation and by making a school choice 

the segregation becomes larger than if everyone went to the nearest school.  

 

Zhou & Tindrebäck (2012) at Sweco Eurofutures did a study on the commuting patterns of 

compulsory school pupils in Stockholm Municipality. The authors examined how the school 

choice changed during the age of the sample pupils and whether or not they chose the local 

school they geographically belonged to. As the study used data on which schools the pupils 

actually attended and not preferred during the school choice process, the results show a slightly 

different aspect of school choice and segregation than this paper. Croxford & Paterson (2006) 

also studied the outcome of school choice and changes in segregation index. The author states 

that the result do not tell anything about the process of segregating since it do not use data on 

what the parents preferred for their children, and the outcome data probably not mirrors all 

pupil’s first choice.  

 

Zhou & Tindrebäck (2012) did a comparison between pupils of foreign and non-foreign 

background and showed that those with foreign background in a larger scale attend another 

school than the one assigned based on proximity to home. For both groups, the share of pupils 

attending a different school increased as they got older. The preschool pupils with foreign 

background also tended to attend other public schools within the same area as their assigned 

school in a larger scale than those with Swedish background. Considering education level of 

parents, pupils of low educated parents tended to slightly more often attend their assigned 

school and were the smallest group among all pupils attending independent schools. The study 

also examined voluntary changes of schools and concluded that there are more changes among 

the pupils with foreign background. A segregation index was calculated for all schools and areas, 

and the schools were compared to the area they were located within. Among preschool pupils 

attending schools in the city center of Stockholm, the pupils commuting into the area have a less 

fortunate socioeconomic background than the ones staying or commuting out from the area. In 

socially vulnerable areas outside the city center, the pupils commuting into the area are from a 

less vulnerable background, the ones that commute out have worse socioeconomic status, while 

the ones that are staying have the most socially vulnerable background. In other words, it can be 

seen from the results that less fortunate pupils seek out from their home area to schools within 

more prosperous areas. 
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3. METHOD 

3.1. RESEARCH STRATEGY  

As mention in the introduction section, four different areas and four different schools were 

selected for the analyses. The area analysis had a slightly different approach than the school 

analysis, why they are differentiated throughout the following sections. 

THE AR EA AN ALY SI S  

The purpose of the area analysis was to compare differences between areas at the two opposite 

ends of the social index scale. Therefore, areas representing the extremes among prosperous 

and vulnerable areas were the target group.  

Two of the areas had a social index of “Very socially vulnerable”, while the other two 

represented the category of “Not at all socially vulnerable”. The areas consisted of several sub 

areas, or key code areas (“nyckelkodsområden” in Swedish), which geographically touched each 

other and had similar social index.  

The analysis considered all schools within each of the four areas and all pupils who were living 

within the areas and attending preschool or year six. For each of the four selected areas, the 

social index for each sub area was presented and the two aspects, school preference and 

commuting, were analyzed by using the following approaches: 

School preference 

- For each sub area; the school popularity category (from 1-4) that the majority of the 

pupils living within the sub area apply for 

- For each school within the area; social index among the pupils that have the school as 

first choice  

Commuting 

- For each sub area; the share of pupils living within the sub area who apply for the 

nearest school or not 

 

 THE S CHOO L  AN ALY SI S  

Four different schools were selected for the analysis. Based on the number of applicants and 

available school seats, one school was considered popular, while another unpopular. A third 

school was located in a socially vulnerable area, while a fourth school was surrounded by 

subareas of mixed social index. Initially, the intension was to have the fourth school as one 

located in a prosperous area, but no school that was not already covered by the area analysis 

was to be found.  

Due to the limited number of schools for pupils attending year six which also represented the 

endpoints of the social index scale, the school analysis was only performed for pupils attending 

preschool (year zero).  

For each school, the social indices of the surrounding sub areas were presented and the two 

aspects were analyzed by using the following approaches: 
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School preference 

- Number of pupils within each sub area having school as first choice, and the pupil’s 

social indices 

Commuting 

- Among pupils having the school as the nearest school; those who apply for another 

school, and among pupils having the school as first choice; those who have another 

school as the nearest one 

 

3.2. SELECTING AREAS AND SCHOOLS  

SELECTIN G AR EAS  

To identify the suitable areas, the key code areas on level five having social index “Not at all 

socially vulnerable” or “Very socially vulnerable”, were sorted out. Two other tables were 

created, only looking at actual income and foreign background, as these aspects were not 

included in the social index. The quartiles for total earned income for both sexes and the 

percentage of inhabitants born abroad or having foreign-born parents, were calculated in Excel. 

The areas within the first and fourth quarter were sorted out.  

The qualified areas were mapped in ArcMap to visually examine their location and find clusters 

of sub areas having similar social index. The social index table and the shapefile with all key code 

areas were joined on the key code on level five, giving each polygon an attribute explaining 

vulnerability. Using FME, the identified clusters were set as a spatial filter for the pupils applying 

for preschool or year six, represented as points. For all clusters, the number of pupils within the 

area was counted to verify that there were enough samples to perform an analysis. 

As it was desired that the pupils and schools in the two analyses were somewhat different, the 

four chosen areas were picked in conjunction with the selection of the schools. To verify that the 

areas had been classified correctly and were good candidates, the list was shared and approved 

by the Monitoring and Analysis Unit of Uppsala Municipality. The geographical locations of the 

selected areas are presented in Figure 4 and Figure 5, and their properties in Table 2 below. 

TABLE 2  SELECTED AREAS FOR THE AREA ANALYSIS 

Area name Qualification Pupils, preschool Pupils, year six Size (km
2
) 

Storvreta Prosperous 100 73 3.6 
Sunnersta/Vårdsätra Prosperous 118 92 8.5 
Gottsunda/Valsätra Vulnerable 129 15 1.6 
Gränby/Kvarngärdet Vulnerable 54 23 0.8 
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FIGURE 4  GEOGRAPHICAL LOCATIONS OF THE FOUR AREAS;  STORVRETA (PINK), GRÄNBY/KVARNGÄRDET (RED),  

GOTTSUNDA/VALSÄTRA (PURPLE)  AND SUNNERSTA/VÅRDSÄTRA (BLUE).   

UPPSALA MUNICIPALITY IS PRESENTED AS GREY-BORDERED KEY CODE AREAS ON LEVEL FIVE. 

 
FIGURE 5  CLOSER LOOK AT THE GEOGRAPHICAL LOCATIONS OF THE FOUR AREAS 
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As can be seen in Table 2, the number of pupils applying for year six is significantly lower than for 

preschool. This reflects the fact that more pupils make a school choice for preschool than for 

later years as some schools cover preschool up to year five or six and some even up to year nine. 

In 2015, the number of pupils making a choice for preschool and year six were 2331 and 883, 

respectively. In the area that is labeled “Sunnersta/Vårdsätra” in this study, one key code area 

that was included actually belongs to Gottsunda. However, it has been included in the 

prosperous area as is touches Vårdsätra polygons having the same social index. Since it also 

touched areas included in the Gottsunda area that have completely opposite social index, it 

offered a great possibility for comparison.   

Initially, it was discussed to include areas with social index “Average Conditions” as reference 

areas. However, most average areas are found in rural areas where the population is spread out 

over larger areas and the number of nearby schools is limited. The ones found in urban areas 

were often single areas that were not part of a larger cluster. This resulted in few pupils and land 

area sizes that were determined to not be fully comparable to the ones in the other categories. 

Because of this, reference areas were not included in the study. 

SELECTIN G SCHOO LS   

The aim when selecting schools was to find two schools that were considered attractive and two 

other that were less attractive. One qualification factor was the social index of the key code area 

the school was located within. Another way of being a candidate was based on the popularity of 

the school. To exclude factors that may affect the school choices, some independent schools that 

offer special profiles were not included when choosing schools. This considered schools of a 

religious nature, those that have special programs (such as sports or music), those for children 

with special needs and schools with a particular pedagogic (e.g. Montessori or Waldorf). 

To measure the popularity, the application ratio was calculated for all schools. A common 

method is to divide the number of applicants by available seats (Högskoleverket, 2015). 

However, as the number of available seats could vary from 14 to 112, the number of applicants 

was adjusted to make the ratios more comparable. If not, a school having 80 applicants for 100 

seats, which is actually very many pupils, would get a ratio of 0.8, while a school with 20 

applicants for 20 seats would get a higher score and falsely be considered more popular. As no 

data on the capacity of the independent schools was available, they were not included in the 

computation.  

To adjust for the different capacities, each capacity, 𝑐𝑖, of school i were divided by the average 

number of seats for the public schools in the municipality, 𝑐̅,. Then, the number of applicants for 

the school, 𝑎𝑖 , was multiplied with this adjustment factor, 𝑓𝑖. Finally, the adjusted number of 

applicants was divided with the number of seats of the corresponding school, 𝑐𝑖 . The formulas 

are presented below (See Eq. 2-4). 

  
𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑎𝑝𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑖𝑜 =  

𝑎𝑖 ∙ 𝑓𝑖

𝑐𝑖
 

 

 (2) 
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Where 

 

During the selection process some schools were excluded due to a very low number of 

applicants, other because they were already covered in the area analysis. In assent with Uppsala, 

the schools presented in Table 3 below, were selected. The geographical locations of the four 

schools are presented in Figure 6 and Figure 7 below. 

TABLE 3  SELECTED SCHOOLS FOR THE SCHOOL ANALYSIS 

School name Qualification Number of 
Applicants 

Application 
Ratio 

Adjusted 
Application Ratio 

Social Index 

Malmaskolan 
 

Prosperous area 56 1.00 0.98 Not vulnerable 

Vaksalaskolan High application 
ratio  

77 1.38 1.37 Excluded 

Stenhagenskolan Vulnerable area 48 0.57 0.85 Average 
Stordammens 
skola 

Low application 
ratio 

27 0.32 0.48 Very vulnerable 

 

 

FIGURE 6  GEOGRAPHICAL LOCATIONS OF THE SELECTED SCHOOLS;  VAKSALASKOLAN,  STENHAGENSKOLAN, MALMASKOLAN AND 

STORDAMMENS SKOLA.  UPPSALA MUNICIPALITY IS PRESENTED AS GREY-BORDERED KEY CODE AREAS ON LEVEL FIVE. 

𝑓𝑖 =  
𝑐𝑖

𝑐̅
 ,        𝑐̅ =

∑ 𝑐𝑖
𝑛
𝑖

𝑛
 

 

 (3), (4) 
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FIGURE 7  CLOSER LOOK AT THE LOCATIONS OF THE SELECTED SCHOOLS 

Even though the key code area that Stenhagenskolan is located within is classified as “Average”, 

it is less than 100 meters from the Stenhagen area, which is considered very vulnerable. Because 

of this and its quite low application ratio, it was included in the study. 

3.3. DATA PROCESSING  

The data processing was performed by using Excel, tools in ArcMap and combinations of 

different transformers in FME.  

JOINING DATA ON  P UPI L S  

The school choice data from IST was delivered in three different tables; one containing 

individual data on the pupils who had made choices, another on the school in the municipality 

and a third of the three schools each pupil had applied for. The system used IDs for each pupil 

and each school, which could be used as foreign keys to join the three tables. The tables were 

joined and grouped on each pupil, having the three school choices as three different attributes.  

The school choices were then joined with the shapefile having each pupil as points, using their 

civil number as foreign key. One attribute in the file was which school year the pupils were to 

attend, which made it possible to sort out only those attending preschool and year six.  

JOINING DATA ON  S CHO O LS  

Some independent schools were added to the school point file, including attributes such as 

school year and whether it was public or independent. A four letters ID was used as foreign key 

for each school. 
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PRO CES SIN G DAT A FO R  T HE AR EA AN ALY SIS  

First, the shapefile presenting all sub areas of Uppsala was merged with the table with social 

index. By this, the social index of each sub area could be visualized and used as background 

maps. A center point was created within each sub area, making it possible to present each area 

as a point and assign various attributes to each point. 

Then, the sub areas within each of the four selected areas were listed and used as filter on the 

shapefile, to create four separate shapefiles. These shapefiles could later be used to clip other 

files, in order to get only relevant data for each area.  

For the school preference aspect presenting data for each sub area, the pupils and their choices 

had to be merged with the center point features. All pupils within a sub area got the ID of the 

corresponding area as an attribute. Then, the Statistics Calculator transformer in FME counted 

how many times each school was a pupil’s first choice and grouped the statistics on the different 

sub areas. This resulted in a table that presented the total number of applicants for each sub 

area and for each school. By this, the most popular school or schools could be detected.  

The adjusted application ratio for each school was used to categorize the schools into four 

different “popularity categories” (See Table 4). As the number of seats was unknown for the 

independent schools, the average number of seats among the public schools was used instead. 

This was 56 seats for preschools and 63 seats for year 6. Then, each sub area point was assigned 

a popularity attribute based on the school choice done by the majority of the pupils within 

corresponding area. If two or more schools were equally popular, the average popularity score 

was calculated and rounded to the nearest integer.  

TABLE 4  POPULARITY CATEGORIES FOR THE SCHOOL PREFERENCE ASPECT OF THE AREA ANALYSIS 

Popularity Category Description Application Ratio Interval 

4 Very popular >1.49 
3 Popular 1.00-1.49 
2 Less popular 0.50-0.99 
1 Unpopular 0-0.49 

 

For the school preference analysis presenting the social index distribution among pupils 

applying for the schools within the areas, the school points needed to be extracted by using the 

area shapefiles as filter. The IDs of the schools were matched to the first choice of all pupils. All 

pupils got a social index attribute depending on the social index of the sub area they were 

located within, which made it possible to count how many pupils from each social index applied 

for the different schools. The numbers of each category were added as attributes to the school 

points for later visualization purposes. 

For the commuting aspect, the first choices of all pupils living within the different areas were 

matched to the schools within corresponding area. The number of out-commuting or staying 

pupils were calculated and summarized for each sub area.  
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PRO CES SIN G DAT A FO R  T HE S CHOO L AN ALY SI S  

For the school preference analysis, each preschool pupil was compared to the sub area polygons 

and got the ID of corresponding sub area as an attribute. The pupils having Vaksalaskolan, 

Malmaskolan, Stenhagenskolan or Stordammens skola as their first choice were filtered and 

separated. The Statistics Calculator transformer in FME counted how many pupils who had the 

different schools as first choice, aggregated the total on sub area ID and created a new attribute 

with the total as value. Then, the output was merged with the sub area shapefile adding the data 

to each corresponding polygon. The polygons for each school were written to new shapefiles. To 

be able to visualize the school preference as points of different size and color, a center point was 

created within each sub area and the social index was translated from text to numbers. The 

points were written to another shapefile. 

For the commuting analysis, each preschool pupil was compared to all preschools in order to 

find the nearest school. Since the road network available from Uppsala Municipality did not 

include any footpaths or shortcuts, which can be assumed to be a major part of pupil’s walking 

routes to school, the road network was not used and the nearest school was instead based on the 

distance the crow flies. The nearest school was added as an attribute for each pupil and then 

compared to their first choices.  The pupil’s having one of the four schools as their first choice 

but not the nearest one, were sorted into the in-commuting group. The pupil’s having one of the 

four schools as their nearest school, but another school as their first choice, were sorted into the 

out-commuting group. The pupil’s having their nearest school as their first choice, were ignored, 

as they were not considered to commute. For each group and each school, the number of pupils 

were counted and added as an attribute. The data was merged with sub area polygons, the 

polygons were substituted with center points and the data was written to shapefiles.  

3.4. VISUALIZATION  
The visualization was performed in ArcMap. The official reference system in Sweden is Swedish 

Reference Frame 1999 (SWEREF 99), which deviate only a few decimeters from the global 

reference system World Geodetic System 1984 (WGS 84) (Lantmäteriet, 2015). As the data from 

Uppsala Municipality was delivered in the local coordinate system SWEREF 99 18 00 and the 

WMS from Lantmäteriet was given in WGS 84, the topographic maps from Lantmäteriet were 

converted into SWEREF 99 18 00.  

SOCI AL IN DEX  

The social index was visualized by six different colors. The excluded areas was set to white, 

while the social vulnerability scale was represented on a scale from dark green to red, with the 

not at all socially vulnerable areas set to green and the very socially vulnerable areas as red. 

First, a map over the whole of Uppsala Municipality was produced and another over the city of 

Uppsala as the sub areas are smaller in the center of the municipality, making them hard to 

observe.  

The areas were presented with the schools located within and in proximity to the areas, 

differentiating between preschools, schools for year 6 and schools open for both years. The 

schools were also presented with the nearby schools as well. The geographical extent was the 
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same for all schools to give a perception of the differences in school density and sizes of sub 

areas surrounding each school.  

THE AR EA AN ALY SI S  

For the school preference part, the larger preference shapefile was divided into each of the four 

areas by using shapefiles over areas as template for the Clip tool in ArcMap. Structured Query 

Language (SQL) was used in the Definition Query tool to sort out the different school years.  

For the visualization of each sub area, the center points were symbolized based on the 

popularity of the school chosen by the majority within each sub area. The popularity was 

presented on a scale from 4 to 1, having 4 as “very popular” and 1 as “unpopular”. To make it 

more visual and easier to differentiate between the categories, color was added as well. The 

social vulnerability of the sub areas and the schools within the area were presented as well. 

For the visualization of the social index among pupils on each school within the area, a pie was 

used to symbolize the distribution between the categories. The same scale as for the sub areas 

was used, having green as “not at all socially vulnerable” and in the other end of the scale “very 

socially vulnerable” as red.  

For the commuting aspect, each sub area point was presented by a pie showing the distribution 

between the number of pupils staying and the ones commuting from the corresponding sub 

areas. The colors red and blue were used to symbolize the share of staying and commuting 

pupils, respectively. The schools were added as well, in order to visualize the existing schools 

within each area. 

THE SCHOO L  ANALYSI S  

For the school preference aspect, each of the four schools and the total of corresponding 

applicants within each sub area was presented. As some schools had a large geographical spread 

among the applicants, a smaller overview data frame was added next to the larger map. Only sub 

areas having applicants were visualized with the earlier used social vulnerability color scale; the 

remaining areas were presented with the topographical WMS.  

To make it easier to compare the applicant distribution between the four schools, another map 

containing all schools was created. The number of applicants and their social index was 

presented as points in different sizes and colors. As the geographical spread among the 

applicants was quite large for two of the schools, excerpts of the closest sub areas were added as 

smaller data frames.  

For the commuting aspect, all schools were presented in the same map, but in separate data 

frames. The in-commuting was represented as green plus signs with the size as indication of 

number of applicants. The out-commuting was represented as red circles with a cross, also 

varying by size. 
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4. RESULTS AND ANALYSIS  

4.1. SOCIAL INDEX  
In this section the social index distribution in Uppsala municipality, the four selected areas and 

the surrounding sub areas of the four selected schools, is presented.  

UPPS ALA MUNI CIP ALIT Y  

As seen in Figure 8 below, most sub areas outside the city of Uppsala have average conditions in 

terms of socially vulnerability. A few areas on the outskirts are considered socially vulnerable, 

while some suburban areas are not socially vulnerable. Most of the excluded areas are found in 

the center of the municipality. As 68 of the 91 excluded sub areas where excluded due to a 

population below 50 inhabitants, this can be explained by smaller sub areas in the center. There 

are forest and fields in many of the areas and even an airport in one of them, which causes not 

much room for residential areas. Also, most students tend to live in the city of Uppsala as this is 

where the university buildings are located, which results in the sub areas being excluded due to 

the high share of students. 

 

 

FIGURE 8  SOCIAL INDEX DISTRIBUTION IN UPPSALA MUNICIPALITY  

In Figure 9 below to the left, the center of Uppsala Municipality is presented, making the high 

number of excluded areas even more visible. Also, one can detect clear clusters of very socially 

vulnerable areas (red) in Gränby, Stenhagen, Gottsunda and Sävja. Many of the prosperous areas 

are found in the southern parts, such as Nåntuna, Sunnersta and Graneberg. Comparing the two 
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maps in Figure 9, one can see that the southernmost areas are located by Lake Mälaren and then 

they follow the Fyris River up north towards the city center.   

  

FIGURE 9  SOCIAL INDEX DISTRIBUTION (LEFT) AND TOPOGRAPHIC MAP (RIGHT)  OVER THE CENTER OF UPPSALA MUNICIPALITY  

As mentioned in section 1.3, the average income in Uppsala municipality is just slightly lower 

than the national average, while the share of unemployed is almost the half of the average in 

Sweden. These two aspects are also parameters in the social index calculations, why it is not 

surprising that 80 % of the sub areas in Uppsala are having average conditions or better, if one 

does not count the excluded areas (See Table 5). Approximately one tenth are considered socially 

vulnerable areas and another tenth very socially vulnerable. The data used for the social index 

creation does not include any children, in other words; the pupils that are analyzed in this study 

do not affect the social index of their own. However, their guardians do, and due to the age of the 

pupils attending preschool and year six, the opinion of their guardians and their background can 

be assumed to affect the school choices they make.  

TABLE 5  SOCIAL INDEX DISTRIBUTION IN UPPSALA MUNICIPALITY, TOTAL NUMBER AND SHARE OF SUB AREAS WITH IN EACH 

CATEGORY  

Social Index Category Number of sub areas (level 5) Percentage* 

Not at all socially vulnerable 34 11.4 % 
Not socially vulnerable 100 33.6 % 
Average conditions 103 34.6 % 
Socially vulnerable 32 10.7 % 
Very socially vulnerable 29 9.7 % 
Exclude 91 - 
Total 389  
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THE AR EAS  

The prosperous area of Sunnersta and Vårdsätra is located by Lake Mälaren and the Fyris River 

and consists of sub areas categorized as not at all socially vulnerable and not socially vulnerable 

(See Figure 10). There is one excluded sub area at the location of the public school 

Sunnerstaskolan, which also is the only school in the area. Sunnerstaskolan does not have any 

classes for year six as it is a preschool to year five school, meaning all year six pupils have to 

leave Sunnersta and Vårdsätra in order to attend any school.  

The dark green area bordering the red Gottsunda area in the upper part of the map is called 

Gottsundagipen and is actually considered as part of Gottsunda according to the sub area 

division. However, as mentioned in section 3.2, it is included in the Sunnersta/Vårdsätra area 

due to the social index and geographical location of the area.  

 

FIGURE 10  SOCIAL INDEX DISTRIBUTION WITHIN THE PROSPEROUS AREA SUNNERSTA/VÅRDSÄTRA 

The second prosperous area, Storvreta, is the only area in this study that is located outside the 

city of Uppsala.  Most of the surrounding areas are categorized as average or not socially 

vulnerable, while there are several sub areas in the locality of Storvreta that are categorized as 

not at all socially vulnerable (See Figure 11). There is one very socially vulnerable area that is 

located in the southern part of Storvreta, but not included in the study area. This area has a very 

high index score, 23/25, which is mostly due to the refugee reception buildings located within 

the area.  

There are four schools within the Storvreta area; the public schools Ärentunaskolan, 

Storvretaskolan and Pluggparadiset, and the Christian independent school Livets Ords Kristna 

Skolor (LOKS) Fridhemsskolan. Pluggparadiset and Storvretaskolan are preschools, 

Ärentunaskolan has classes for year six, and LOKS Fridhemsskolan has classes for both 

preschool and year six pupils. 
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FIGURE 11  SOCIAL INDEX DISTRIBUTION WITHIN THE PROSPEROUS AREA STORVRETA  

The Gottsunda and Valsätra study area is a very socially vulnerable area in the southern part of 

Uppsala (See Figure 12). Most of the sub areas have a large share of low educated and 

unemployed inhabitants and get very high index scores. There are two public preschools within 

the area; Växthusets skola and Treklangens skola, and the public year 6-9 school 

Gottsundaskolan. Additionally, there is the independent school Musiklådan, which accepts pupils 

from preschool to year six.  

 

FIGURE 12  SOCIAL INDEX DISTRIBUTION WITHIN THE SOCIALLY VULNERABLE AREA GOTTSUNDA/VALSÄTRA  
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The fourth and last study area is the Gränby and Kvarngärdet area (See Figure 13). The area is 

split in two by a park, but there are several very socially vulnerable areas on both sides, which is 

why they are considered as one area in this study. Also, there are three schools in the park which 

connects the areas together. All schools are public, but Liljeforsskolan accepts preschool pupils 

while Gränbyskolan accepts year six pupils. Kvarngärdesskolan has classes for both preschool 

and year six, but after year five they offer bilingual classes only, having extra education in 

English.  

The surrounding areas are of mixed grade of social vulnerability and since it is close to the inner 

city of Uppsala, many other schools are located in proximity to the area.  

 

FIGURE 13  SOCIAL INDEX DISTRIBUTION WITHIN THE SOCIALLY VULNERABLE AREA GRÄNBY/KVARNGÄRDET  

TH E SCHOOLS   

Vaksalaskolan is located in the eastern central Uppsala and is a public school with classes from 

preschool to year nine (See Figure 14). It has surrounding areas of mixed social indices and was 

chosen due to a high application ratio. The central location opens up for applicants from various 

areas and the fact that it has classes for all ten years makes it even more attractive.  
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FIGURE 14  SOCIAL INDEX OF THE SUB AREAS SURROUNDING VAKSALASKOLAN, A SCHOOL HAVING A HIGH APPLICATION RATIO  

Malmaskolan is located in a prosperous area in the western part of Uppsala (See Figure 15). For 

the school choice of 2015, there was exactly the same number of applicants as seats for 

preschool pupils. Malmaskolan offers classes from preschool to year six and was chosen as a 

study object due to its location. 

 
FIGURE 15  SOCIAL INDEX OF THE SUB AREAS SURROUNDING MALMASKOLAN, A SCHOOL LOCATED IN A PROSPEROUS AREA  

The third school in this study is the public school Stordammens skola. It was chosen due to the 

low application ratio, having only 27 applicants for 84 seats. It is also located within a very 

socially vulnerable sub area surrounded by socially vulnerable areas (See Figure 16). There are 

two other schools in proximity to Stordammens skola which are located in not at all socially 
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vulnerable sub areas. However, only Stordammens skola offers all ten classes from preschool to 

year nine.  

 
FIGURE 16  SOCIAL INDEX OF THE SUB AREAS SURROUNDING STORDAMMENS SKOLA , A SCHOOL HAVING A LOW APPLICATION RATIO  

The last school is Stenhagenskolan, a public school chosen for its location near a very socially 

vulnerable area, Stenhagen (See Figure 17). The school is surrounded by a lot of forest, fields and 

some shopping areas, which is why some of the other sub areas in proximity to the school are 

excluded, average or not socially vulnerable. Stenhagenskolan offers classes from preschool to 

year six. 

 

FIGURE 17  SOCIAL INDEX OF THE SUB AREAS SURROUNDING STENHAGENSKOLAN, A SCHOOL LOCATED IN A SOCIALLY VULNERABLE 

AREA 
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4.2. AREA ANALYSIS  
In this section the results of the four selected areas are presented and analyzed. The first aspect 

that is examined is school preference, followed by the second aspect; commuting. 

SCHOOL PR EFER EN CE  –  FOR  EACH SUB AR EA  

For the area analysis, the four areas are presented next to each other to make the comparison 

between the areas easier. The two upper areas are the prosperous areas and the two below are 

the socially vulnerable areas. The applicants have been sorted and aggregated into sub areas 

depending on the locations of their homes. The school the majority within each sub area has as 

first choice has been added to the center point of corresponding sub area. The popularity of the 

school is presented with a number from 1-4 and a color code.  

Preschool 

In Figure 18 below, the most noticeable pattern is that the “very popular” category is only 

represented in a prosperous area (Sunnersta/Vårdsätra), while the “unpopular” category is only 

to be seen in a socially vulnerable area (Gottsunda/Valsätra). Also, all points within the 

Sunnersta and Vårdsätra area are categorized as “very popular”, except one. That one point is 

the sub area that actually belongs to Gottsunda, despite the social index of “not at all socially 

vulnerable”. The only points categorized as “popular” within the Gottsunda and Valsätra area are 

all located in the northern parts of the area; in sub areas bordering to less socially vulnerable 

areas. However, this pattern is not seen in the southern parts, which are also touching not 

socially vulnerable areas.  

What can be observed easily in the map over Gottsunda/Valsätra is the cluster of sub areas 

applying for schools categorized as “unpopular”. All these three areas have Treklangens skola as 

the most popular choice, even though the more popular school Växthusets skola is nearby. There 

is no significant pattern to be found when comparing application ratio; Treklangens skola has an 

adjusted application ratio of 0.43, while Växthusets skola is just above the limit for the next and 

better category with its ratio of 0.50. However, one difference is to be found in the school 

statistics database SIRIS: among year 1-5 pupils, the share of pupils having foreign background 

is 41 % at Växthusets skola, while Treklangens skola has the highest percentage in the 

municipality with its 66 %. The two northernmost sub areas having category “unpopular”, which 

actually are closer to Växthuset than Treklangen, are also among the four sub areas having the 

largest share of inhabitants of foreign background, according to the demographic data from 

Statistics Sweden.  

In the prosperous area Storvreta are almost all points categorized as “popular”, except one point 

that is affected by many applicants for the less popular Christian independent school LOKS 

Fridhemsskolan. There are 24 applicants for the preschool, but since there is no data on the 

capacity of the independent schools, the capacity is set to the public school average of 56 seats, 

giving the school a low popularity score. 

Some pattern can be observed in the Gränby/Kvarngärdet area as well; there is a cluster of sub 

areas with pupils applying for popular schools in the bottom-left part of the map.  This is the 

same area as the school Kvarngärdesskolan, which is categorized as “popular” for preschool 

pupils. In the upper-right part of the area, we find sub areas applying for less popular school and 
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two nearby schools categorized as “less popular”. This indicates that the preschool pupils apply 

for their nearest school and value proximity to be more important than other factors such as the 

reputation and popularity of the school.  

The sub areas in the bottom-left part are also the ones closest to the center of Uppsala, which 

means proximity to a wide selection of schools. As the schools in the inner city tend to have 

many applicants, this popularity might affect the applicants in the Kvarngärdet area. 

 

FIGURE 18  SCHOOL PREFERENCE AMONG PRESCHOOL PUPILS -  PRESENTING THE POPULARITY CATEGORY OF THE SCHOOL THE 

MAJORITY WITHIN EACH SUB AREA HAS APPLIED FOR 

Year Six 

In the case of year six pupils, the patterns are slightly different (See Figure 19). Storvreta has 

exclusively choices of “very popular” schools, but this is also the popularity category of the only 

public school available in the area; Ärentunaskolan. Ärentunaskolan has an initial application 

ratio of 0.66, but due to a large number of seats, the adjusted ratio is 1.67. As Storvreta is a 

locality located outside the city of Uppsala, the area can be considered somewhat isolated. As 

long as the schools in the area have good reputations, there is no need to commute to the schools 

in the municipality center. LOKS Fridhemsskolan offers year six classes, but it is a religious 

school and as year six is the last year and the pupils would have to change school for year seven, 

no year six pupils have applied for the school. The school is therefore not included in the map. 

In the prosperous area Sunnersta and Vårdsätra, the popularity categories are “less popular” or 

“unpopular”. Since there is no school within the area, the pupils need to commute to other 
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schools. One nearby school is Gottsundaskolan, which is categorized as “unpopular”. It can be 

tempting to suspect Gottsundaskolan of lowering the scores; however, only 12 % of the pupils 

within the area have the school as their first choice. Pupils within the Sunnersta and Vårdsätra 

area are applying for schools spread out over the entire municipality. Despite their prosperous 

social background and willing to accept longer travel distances to school, the majority of the 

pupils do not apply for the popular schools in Uppsala.  

The pupils in the Gottsunda and Valsätra area are applying for unpopular or less popular 

schools. This is also the categories of the surrounding schools. The independent school 

International English School (IES) Uppsala gets a low popularity rate as the number of available 

seats is unknown. The independent school Musiklådan is located within the area and offers year 

six classes. However, no one has applied for it, which can be explained by the fact that it is a 

school with a special music orientation and that year six is the last year at the school. The school 

is therefore not included in the map. 

What is interesting to observe is that the sub area Gottsundaskolan is located within has a better 

popularity rate than the school. This indicates that pupils living in the sub area are striving for a 

better school than the one associated with their home area. For the pupils living in the 

northernmost part of that sub area, the travel distances to the different schools could be quite 

similar. In those cases the proximity is not a factor and other aspects are counted in, such as the 

popularity of the school and the social vulnerability of the school’s surrounding areas.  

All three schools in proximity to the Gränby and Kvarngärdet area are categorized as 

“unpopular”. This is also the value of many sub areas, but it can also be observed that this area is 

the one having the largest mix of popularity rates. All popularity categories are represented and 

in both the northern and southern part of the area are popularity rates which are differing from 

the local schools. As mentioned earlier, this area is close to the Uppsala city center, which offers 

many more popular schools. The geographical location of the Gränby and Kvarngärdet area 

makes it easy for the pupils to seek popular schools in less socially vulnerable areas. As the 

pupils get older, they are also more willing and able to accept longer travel distances, which can 

be seen when comparing the maps of year six school preferences to preschool preferences.  
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FIGURE 19  SCHOOL PREFERENCE AMONG YEAR 6  PUPILS -  THE POPULARITY OF TH E SCHOOL THE MAJORITY HAS APPLIED FOR 

 

SCHOOL PR EFER EN CE  –  FOR  EACH SCHOOL  

The second analysis of the school preference section examines the schools within each selected 

area to look for patterns among the applicants for each school. The social index of the pupils 

applying for each school is presented as a pie and the school choice is based on their first choice. 

Overall, the pies tend to represent the social indices of the surrounding sub areas, which indicate 

that pupils simply choose the nearest school.  

Preschool 

Again, the most noticeable differences are found between the neighboring areas 

Sunnersta/Vårdsätra and Gottsunda/Valsätra (See Figure 20). Sunnerstaskolan has applicants 

from only prosperous areas, while the areas within the Gottsunda area have a significant 

majority of pupils from very socially vulnerable areas. Växthusets skola has some applicants 

from prosperous areas, which can be explained by the surrounding areas. 

The social index distribution at the three schools in Storvreta can be seen as reflections of the 

surrounding areas. This can, again, be assumed to be a result of the isolated location of the area. 

The schools within the Gränby and Kvarngärdet area are also reflecting the surrounding areas 

very well. This can be a result of pupils choosing the nearest school or that the reputation of the 

schools among the applicants is based on the area they are located within, attracting pupils from 
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similar areas. Another important observation is that they are not attracting pupils from 

prosperous areas categorized as “not at all socially vulnerable”.   

 

FIGURE 20  THE DISTRIBUTION OF SOCIAL INDEX AMONG PRESCHOOL PUPILS APPLYING FOR A SCHOOL WITHIN THE AREA 

Year Six 

For the year six pupils in Storvreta, the distribution is very similar to the one for the preschool 

pupils, indicating that the local pupils are applying for the school Ärentunaskolan (See Figure 21). 

All five categories are represented and the geographical isolation can be assumed to force 

integration and diversity at the school.  

In the Gottsunda and Valsätra area, the distribution at Gottsundaskolan is somewhat surprising 

considering the characteristics of the area. Additionally, the school itself has a poor popularity 

rate; however, there are many surrounding sub areas that are categorized as prosperous. This 

indicates that the social affiliation among the pupils does not necessarily coincide with the social 

indices or key code area borders.  

Considering the surrounding areas, the social index distribution at Gränbyskolan could be 

assumed to have a larger share of the “very socially vulnerable” category. However, less than a 

half of the total amount of pupils are from the most vulnerable areas, and pupils from sub areas 

categorized as “average” or “not socially vulnerable” are representing more than a fourth of the 

applicants. Gränbyskolan was categorized as “unpopular”, and when comparing the popularity 

to the social index distribution, it can be assumed that the low application ratio is due to the sub 

area the school is located within and not the pupils who are applying for the seats or already are 
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attending the school. Kvarngärdesskolan in the same area has a completely red pie, but this is 

misleading as it had very few applicants. The school only offers a special language class after 

year five, resulting in just a few new pupils for year six. 

The Sunnersta and Vårdsätra area has no school that offers classes for year six, which leads to an 

absence of results to analyze in this subsection.  

 

FIGURE 21  THE DISTRIBUTION OF SOCIAL INDEX AMONG YEAR SIX PUPILS APPLYING FOR A SCHOOL WITHIN THE AREA 

CO MMUTI NG  

For the commuting analysis, each sub area center point is represented by a pie that shows the 

actions of the pupils within the corresponding area. The blue colored pie slice represents the 

share of pupils willing to commute to a school outside the area, while the red slice represents the 

ones who are choosing to stay by applying for a school within the area. The school choice is 

based on the first choice of each pupil. 

Preschool 

There are several clear patterns in the preschool pupils case (See Figure 22). In both of the 

prosperous areas Sunnersta/Vårdsätra and Storvreta the majority is staying in almost all sub 

areas. The only exception is one sub area by Lake Mälaren in the south of the Sunnersta and 

Vårdsätra area. Some of the pupils in this area can be assumed to have a long travel distance to 

the only school within the selected area, Sunnerstaskolan, making it equated with applying for 

other schools outside the area.  
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In the Gottsunda and Valsätra area, the majority is staying in the south and commuting in the 

north, showing indisputable cluster patterns. In some sub areas as many as 16-20 pupils leave 

the area. This is a strong indication of pupils not identifying themselves with the social 

vulnerability conditions in their residential areas, making them leave the vulnerable area for a 

school within a more prosperous area. The only sub area having equal numbers is the large one 

in the middle of the area, containing the less popular school Treklangens skola.  

The Gränby and Kvarngärdet area also show an interesting pattern. The border between the 

cluster of commuting pupils and the cluster of staying pupils is also the border between Gränby 

and Kvarngärdet. Pupils in Kvarngärdet appear to be fine with attending the local schools, while 

the Gränby pupils are seeking to other areas. One sub area has equality between commuting and 

staying pupils and is also the area that is closets to the city center and other very popular 

schools.  

   
FIGURE 22  COMMUTING AMONG PRESCHOOL PUPILS -  THE PUPILS LIVING WITHIN A SUB AREA APPLY FOR EITHER A SCHOOL WITH IN 

THE LARGER AREA (RED)  OR COMMUTES OUT (BLUE) 

Year Six 

The majority of the pupils in Storvreta stays, which again can be explained by the isolation and a 

local public school with a seemingly good reputation. The commuting pupils are mainly found in 

the north-eastern parts of the area, which are all categorized as prosperous areas. Almost all 

pupils within the same sub area as the school Ärentunaskolan choose to stay, indicating that 

proximity is an important factor. However, in the two sub areas bordering to the school sub area, 

about one fourth of the pupils apply for other schools, despite the short travel distance. Several 

of the commuting pupils are from prosperous areas and apply for schools in the city of Uppsala. 

Whether pupils living within sub 

area apply for school within area 

(staying) or outside area 

(commuting) 
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It seems as these pupils are willing to travel further to school in order to get to leave the local 

community. 

In the Gottsunda and Valsätra area a similar pattern as for the preschool pupils can be seen; the 

majority of the pupils in the northern sub areas and the large sub area containing the unpopular 

school are leaving the area. The one sub area having equal number of staying or commuting 

pupils is an area where the majority chose unpopular schools in the school preference analysis 

(See Figure 19). This means that even though the pupils leave the area, they still choose a school 

of the same popularity rate as the school within the area. 

In the Gränby and Kvarngärdet area the majority is leaving the area. Again, there is a difference 

between Gränby and Kvarngärdet as the only sub areas that have a majority of staying pupils are 

found in Kvarngärdet. However, as mentioned in the school preference subsection, 

Kvarngärdesskolan has very few applicants, meaning the staying pupils are applying for 

Gränbyskolan. The predominance of commuting pupils can be explained by the proximity to 

several schools in the city center, that the schools within the area are categorized as “unpopular” 

and that the pupils are old enough to be able to commute by their own.  

The year six pupils in the Sunnersta and Vårdsätra area have no other choice than to commute, 

due to the earlier mentioned absence of year six schools in the area (See Figure 23).  

 

FIGURE 23  COMMUTING AMONG YEAR 6  PUPILS -  THE PUPILS LIVING WITHIN A SUB AREA APPLY FOR EITHER A SCHOOL WITH IN THE 

LARGER AREA (RED)  OR COMMUTES OUT (BLUE) 

Whether pupils living within sub 

area apply for school within area 

(staying) or outside area 

(commuting) 
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4.3. SCHOOL ANALYSIS  

In this section the results of the four selected schools are presented and analyzed. The first 

aspect that is examined is school preference, followed by the second aspect; commuting. Only 

preschool pupils are analyzed in the school analysis. 

SCHOOL PR EFER EN CE  –  EACH SCHOO L  

The first visualization method presents the sub areas that are residential areas of applicants for 

the school, including total number of applicants within the sub area. The number of applicants is 

represented by an asterix (*) for sub areas having less than five applicants, due to integrity 

protection. The full geographical spread among the applicants was presented as a smaller frame.  

Vaksalaskolan  

For the popular Vaksalaskolan, the variation among the social backgrounds of the pupils is 

evident (See Figure 24). A few applicants are willing to travel almost six kilometers as the crow 

flies in order to get to school. That is a long school route for a 5-6 year old, but can perhaps be 

explained by commuting guardians, separated guardians where one live closer to the school, or a 

strong desire of leaving the local community for a popular school in the city center.  

Despite the variation of social indices are most of the applicants either living in proximity to the 

school or in prosperous areas. Only single pupils from socially vulnerable areas are having the 

school as their first choice. This indicates a correlation between the popularity of a school and 

the background of the pupils applying for it.  

 
FIGURE 24  PRESCHOOL PUPILS HAVING VAKSALASKOLAN AS THEIR FIRST CHOICE -  NUMBER OF APPLICANTS WITHIN EACH SUB AREA.   



36 
 

Malmaskolan 

Malmaskolan, a public school located in a prosperous area, gets most of its applicants from 

surrounding, not socially vulnerable sub areas (See Figure 25). Only a few pupils from socially 

vulnerable areas have applied for the school, while some pupils in a prosperous area near the 

less popular Gottsundaskolan choose a longer travel distance for a less vulnerable area. Several 

pupils living south of the school choose Malmaskolan over local schools. The geographical 

spread appears very large due to the huge average-categorized sub area to the left in the map; 

however, there is less than five applicants living in the area and they can be living very close to 

the school, making it somewhat visually misleading. 

By coincidence, there were 56 applicants for 56 seats in the school choice data for 2015. 

Assuming all of them accept their seat, the diversity among the pupils will not be very 

impressing, having 96 % of the pupils from average or prosperous areas.  

 

FIGURE 25  PRESCHOOL PUPILS HAVING MALMASKOLAN AS THEIR FIRST CHOICE -  NUMBER OF APPLICANTS WITHIN EACH SUB AREA 

Stordammens skola 

The less popular school Stordammens skola gets most of its applicants from socially vulnerable 

areas surrounding the school (See Figure 26). Only a few pupils from more prosperous areas are 

applying for the school and the geographical spread among the applicants is much smaller than 

the two previous schools. Again, there is an indication of correlation between the popularity of 

the school and the socioeconomic background of the majority of the applicants.  
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FIGURE 26  PRESCHOOL PUPILS HAVING STORDAMMENS SKOLA AS THEIR FIRST CHOICE  

-  NUMBER OF APPLICANTS WITHIN EACH SUB AREA  

Stenhagenskolan 

Stenhagenskolan, a school located in proximity to a very socially vulnerable area, gets most of its 

applicants from nearby sub areas (See Figure 27). However, the diversity among the applicants is 

much better than in the case of Stordammens skola; 37.5 % are from very socially vulnerable 

areas, the same share from areas with average conditions, and 25 % of the applicants are from 

not socially vulnerable areas.  

 
FIGURE 27  PRESCHOOL PUPILS HAVING STENHAGENSKOLAN AS THEIR FIRST CHOICE – NUMBER OF APPLICANTS WITHIN EACH SUB AREA  
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SCHOOL PR EFER EN CE  –  CO MPARIN G ALL FOUR  SCHOO LS  

In Figure 28 below, the same data as for the preceding four figures is used, but the visualization is 

slightly different. As each individual pupil should not be identifiable due to integrity reasons, the 

center point for each sub area is used. Since the geographical spread among the applicants is 

larger for the attractive upper schools, smaller frames have been included to show the school 

preferences of the sub areas near the schools.  

The color of the points highlights the social index of the sub area and the size represents the 

number of applicants. Compared to the preceding visualization method, this method makes it 

possible to quickly observe that the largest cases and clusters of applicants from prosperous 

areas are found in the maps of the attractive schools and the largest cases of very socially 

vulnerable sub areas are found in maps of the less attractive schools.  

The differences in the scale bars can be interpreted as a presentation of the differences in 

geographical spread among the pupils. 

 

FIGURE 28  PRESCHOOL PUPILS APPLYING FOR THE DIFFERENT SCHOOLS -  THE SIZE OF THE SUB AREA POINT INDICATES NUMBER OF 

APPLICANTS, WHILE THE COLOR INDICATES SOCIAL INDEX OF SUB AREA 
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CO MMUTI NG  

The last analysis considers the differences in commuting patterns for the four schools (See Figure 

29). For each sub area the number of in-commuting and out-commuting pupils is calculated. In-

commuting pupils are pupils having another school as the nearest one, but nevertheless 

applying for the school in question. Out-commuting pupils are the pupils having the school in 

question as their nearest one, but having another school as their first choice. The proximity is 

calculated as the crow flies, not based on any road network. 

The largest number of out-commuting pupils is found in the sub area containing the less popular 

school Stordammens skola. This sub area is located just south of the popular Uppsävjaskolan 

and east of Nåntunaskolan, a school located in a “not at all socially vulnerable” categorized area 

(See Figure 30). The differences in distance to all three schools are very small for pupils living 

within this sub area. It can be assumed that the travel distance aspect has not affected their 

choices, but rather the popularity and possibly the reputation of the schools, resulting in them 

not applying for the slightly nearest school, Stordammens skola.  

In the presentation of Stordammens skola in Figure 16, it can be seen that a larger road separates 

the socially vulnerable areas from the prosperous areas on the west side of the road. However, 

even though this road has the role of a separator for the social index distribution in the area, it 

can easily be crossed and does not affect the applicants in the vulnerable areas in their desire for 

a more attractive school. In an area where several schools are located in proximity to each other, 

the reputation of the school and the existing pupils attending each school can be assumed to 

affect the new pupils applying for the schools. The geographical location differences between the 

schools are minor, but the commuting pattern is evident. Examining data from SIRIS one can find 

that based on pupils attending Uppsävjaskolan in 2013/2014, 14 % had foreign background, 

while the same number for the pupils at Stordammens skola was 51 %. No background statistics 

is presented for Nåntunaskolan; however, 82 % of the guardians had higher education, 

compared to 53 % among the guardians of pupils attending Stordammens skola. This pattern 

indicates that the social background of the existing pupils highly affects the large out-commuting 

trend from Stordammens skola.  

Vaksalaskolan has a large number of in-commuting pupils from sub areas in Uppsala city center. 

Some single pupils are choosing to commute from socially vulnerable areas further away, but the 

majority is found in proximity to the school. As seen in Figure 14, there are many other schools 

within 1-2 kilometers from Vaksalaskolan, which means that the pupils living in this area have 

many school choice options. However, despite several schools in the area, many pupils in the 

Gränby area north of Vaksalaskolan are sacrificing proximity for a more popular school in a less 

vulnerable area (See Figure 29). In Figure 30 it can be seen that few of the pupils from vulnerable 

areas are commuting, while the largest numbers of commuting pupils, in and out, are found in 

prosperous areas. 

Surrounding Stenhagenskolan are several areas having both in-commuting and out-commuting 

pupils. The largest case of out-commuting pupils is found in one of the prosperous areas; 

however, the sub area having the largest number of in-commuting pupils is also an area that is 

not socially vulnerable.  The in-commuting pupils of the latter area can be explained by the fact 

that it has the school Västra Stenhagenskolan as the nearest, a school with an adjusted 
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application ratio of 0.57, compared to Stenhagensskolan’s 0.85. It seems as Stenhagenskolan 

“loses” applicants in nearby vulnerable areas, possibly due to pupils that do not identify 

themselves with the social status of the area or seek to a school in a less vulnerable area. The 

fairly large amount on “gained” applicants can indicate that there are other schools nearby that 

are considered even less attractive than Stenhagenskolan, despite its location. 

Malmaskolan has a fairly low number of commuting pupils. This can be explained by the high 

number of applicants from nearby surrounding areas, meaning the pupils apply for their nearest 

school. The school loses some pupils in the north, but gains pupils from several other sub areas 

with various social index and large geographical spread.  
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FIGURE 29  COMMUTING AMONG PRESCHOOL PUPILS.  IN-COMMUTING:  PUPILS HAVING SCHOOL AS FIRST CHOICE EVEN THOUGH 

ANOTHER SCHOOL IS THE NEAREST SCHOOL (GREEN).  OUT-COMMUTING:  PUPILS HAVING SCHOOL AS NEAREST,  BUT APPLYING FOR 

ANOTHER SCHOOL (RED) 



42 
 

 

FIGURE 30  COMMUTING AMONG PRESCHOOL PUPILS -  A CLOSER LOOK AT THE NEARBY AREAS 
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5. DISCUSSION 

The results in the previous section have proven GIS to be an indisputably useful tool when 

presenting data that are in some way spatial. Non-spatial data has been merged with spatial 

data, making it possible to visualize statistics and other demographic data in a more 

comprehensive and self-explanatory way.  

The main advantage of using GIS is the potential of detecting clusters and other spatial patterns 

such as geographical spread, impact of natural and constructed features and the environment of 

areas surrounding the actual study object. 

As multiple data can be presented at once by using different colors, shapes and sizes, it is a 

powerful tool when much information is to be presented as easily as possible. By using self-

explanatory colors and combining shape with color, the viewer does not require much pre-

knowledge in order to understand and correctly interpret the data.  

The use of social index and the key code area division is an effective and fairly straightforward 

method. However, it is important to have in mind that the creation of the social index is 

somewhat subjective as the parameters and categories are decisions based on discussion and 

previous works. Additionally, the homogeneity within each sub area cannot be guaranteed as 

this is also decided by the municipality and not based on any national standardization. The 

differences in size of the sub areas can be somewhat misleading when comparing the areas, and 

the position of the center point can be interpreted incorrectly. The point represents nothing but 

the center of the polygon, but with areas of different sizes, this can be confusing. A solution could 

be to base the position upon point density within each sub area. 

Another objectivity issue is the visualization aspect itself. As with statistics tables and graphs, 

the data can be manipulated to present what you want it to present. It is important to neither 

look for segregation nor try to make an impression of segregation during the visualization 

process. What is concluded when analyzing the maps is another aspect, but as long as objectivity 

is strived for during the production of maps, the viewer can interpret the result independently. 

In this study, part of the purpose of the work was to detect patterns. As patterns equal 

dissimilarity, and dissimilarity is a form of segregation, segregation was looked for in the 

analysis section.  

THE AR EA AN ALY SI S  

The school preference visualizations in the area analysis section were good examples on how 

spatial patterns easily can be detected. Particularly in the comparison of preschool pupils within 

the Sunnersta/Vårdsätra and Gottsunda/Valsätra areas, evident indications on dissimilarity 

were found. The results of the Storvreta area were often colored by the isolation aspect of the 

locality. However, it showed indications on integration as almost all pupils attended the local 

schools. Due to the minimal grade of out-commuting from the area, the schools got a high 

popularity rate. In this case it could have been interesting to look at results of national tests and 

grades among the pupils attending the schools, a different measure of school quality. 
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The commuting aspect showed some interesting clustering patterns. If presenting the sub areas 

in a table, it may not have been detected that clusters of commuting pupils were found in for 

instance the northern part of an area and on one side of a road. Also, the differences between the 

school years are clearly visible, having Gränby/Kvarngärdet as a good example of the increase in 

commuting pupils when the children get older and other options becomes available. 

The selection of areas could have been done differently. The method of finding homogenous sub 

areas that were touching each other and ignoring nearby sub areas of other social index, 

resulted in an exclusion of interesting surrounding areas. Sub areas of pupils that did not make 

expected school choices could be cases of individuals not identifying themselves with the social 

vulnerability status of the area, but instead having affiliation to nearby areas of other social 

index.  

THE SCHOO L ANALYSI S  

For the school preference aspect, geographical spread, diversity of socioeconomic backgrounds, 

but also dissimilarities between the schools could be observed easily with the visualization. 

Dissimilarities in the commuting pattern were also found, and some could be explained by a 

separating road, while other tended to be based on the social index of the sub areas. 

An interesting observation could be found when comparing the two schools within each 

attractiveness category to each other. Vaksalaskolan had a much greater diversity than 

Malmaskolan, and their adjusted application ratios are 1.37 and 0.98, respectively. It could be 

observed that Stenhagenskolan had a greater diversity among its applicants than Stordammens 

skola, and their adjusted application ratios are 0.85 and 0.48, respectively. However, whether 

the difference in popularity is caused by the presence or absence of pupils from prosperous 

areas or the social index of surrounding areas, is difficult to determine. 

D IS SI MILARITY  IN DEX  

Dissimilarity indices were calculated for Uppsala Municipality, using four of the parameters the 

social index was based on as minority groups; low education level, unemployment, exclusion and 

low wage earner. The result is presented in Table 6 below. As mentioned earlier, values between 

0.5-0.6 indicate moderate levels of segregation, so the results indicate that one can be expect to 

find segregation patterns, but in a fairly low degree. The value represents the unevenness 

between the minority groups and the remaining population and can be interpreted as the share 

that would have to move to another sub area to create evenness.  

TABLE 6  D ISSIMILARITY INDEX OF UPPSALA MUNICIPALITY, FOR FOUR DIFFERENT PARAMETERS 

Minority group Dissimilarity Index 

Low education level 0.32 

Unemployed 0.28 

Exclusion 0.19 

Low wage earner 0.28 
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6. CONCLUSION 

The objective of this study was to test the following hypothesis: 

By leveraging the visual analytic capability of GIS, one can detect geographical segregation as 

a result of pupil’s school choice in relation to their socioeconomic backgrounds. 

The two aspects school preference and commuting was visualized, for schools and areas of 

different social prerequisites, and when visually analyzing the result, several cases of spatial 

dissimilarity was found. The dissimilarities were of such a spatial character that the advantage 

of GIS visualization became truly evident. Statistics considering spatial data can be presented by 

using tables, text and graphs, but GIS add an important dimension that should be included. 

Whether the dissimilarities are a result of segregation in society or other aspects such as 

number of available schools, is hard to tell. A school choice is based on many different factors; 

proximity, reputation, ambitions, socioeconomic background, integration, school route 

characteristics, choice of friends and more, but it is also a function of supply and demand of 

schools. For instance, the social index of an area does not matter if there are too many pupils and 

too few schools within that area. 

This study examines areas and schools in the two ends of the social vulnerability scale and 

popularity rating scale. Also, only preschool and year six pupils are included. As only a few 

samples are examined and the average cases are not included, one should be careful to apply the 

results and indications of segregation on the whole of Uppsala Municipality. The Dissimilarity 

Index indicated that one can expect to find some level of segregation in the municipality, but not 

to an extreme level. 

The reliability of the results could have been improved with more demographic data to base the 

social index on, such as detailed information on foreign background, more data on available 

seats at the independent schools, a road network including footpaths and shortcuts for 

calculation of travel distance and school choice data from several years. Additionally, both the 

social index and the school popularity category scale are subjective scales that are necessarily 

for the comparison process, but can influence the results significantly.   

Using GIS alone might not be enough to conclude on segregation as the segregation phenomenon 

itself is so complex; however, it can be used to find strong indications and most important 

highlight areas and aspects that should be investigated furthermore. The method used in this 

study could have been simplified by using larger key code areas and focusing on the whole 

municipality instead of selected parts. Such an approach could easier be projected on other areas 

where one does not have any pre-knowledge about the socioeconomic status of sub areas. 

The intention of this study was to analyze the capability of GIS as a visualization and detecting 

tool for a complex phenomenon. In most areas, school choice seems to mainly be a result of 

proximity. However, in a case of residential segregation, this will lead to dissimilarities between 

the schools as well. Commuting patterns of pupils traveling long distances in order to get to a 

popular school, results in pupils who are not able or willing to commute to stay and attend the 

local school. The reputation of a school can change quickly and unexplainable, but the impact on 
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the school choices can be significant. This means that the popularity of a school might not be a 

result of the surrounding areas or the PISA test results; it can be based on the pupils already 

attending the school.  

The maps in this master thesis have pointed out differences in school choices among pupils of 

different socioeconomic backgrounds. Geographical patterns such as clusters and the 

importance of examining spatial data in its geographical context have been demonstrated. GIS 

have proved to be an indisputably useful tool for detection of possible relations between school 

choice and indications on segregation. This leads to the conclusion that the results of this study 

support the stated hypothesis. 
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7. FUTURE WORK 

The most evident suggestion for future work is to use other data. The data can be based on other 

years, schools, areas, school year of the pupils, demographic statistics and other municipalities. 

Older pupils might show different commuting patterns and some schools might be attractive due 

to some other parameter than the ones considered in this study.  

An interactive map solution could be developed to make it easier to discover data with for 

instance zooming functionalities, custom symbolization and the possibility of hiding or adding 

layers.  

The commuting patterns could be compared to statistics, such as the data presented in Zhou & 

Tindrebäck (2012) and the school choices could be compared to the actual outcome. By 

performing regression analyses, any correlations could be examined. 

Due to the complexity of school choice and segregation, the number of aspects that could have 

been investigated seems to have no limit.   
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