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Abstract

This thesis consists of a summary and four self-contained papers that all study questions

related to education.

Paper [I] analyses the associations between computer use in schools and at home and

test scores by using TIMSS (Trends in International Mathematics and Science Study) data

for more than 900,000 fourth-graders in 2011 and 2015. Pupils who used computers at

school, especially those who used them frequently, scored lower than students who never

used computers. There is also a negative association between frequent computer use at home

and test scores, but moderate monthly and weekly use at home is positively associated with

pupil performance. The results also suggest that the negative association of computer use

at school is greater among low-performing pupils than high-performing pupils.

Swedish universities select students based on two different criteria: upper secondary

school grade point average (GPA) and scores on a scholastic aptitude test (SweSAT), and

each forms a separate admission group. Paper [II] estimated the marginal achievement differ-

ence between students from the two admission groups. The analysis was based on data from

9,024 university entrants in the academic year 2012/2013. Marginally accepted students in

the group based on school grades on average perform better than students accepted based

on their SweSAT scores, suggesting that a small reallocation of study positions towards the

grade admission group may increase the overall academic achievement of university students.

Paper [III] utilises the same data as Paper II but focuses on gender differences in achieve-

ment. Nearest-neighbour matching permitted the comparison of students with similar ad-

mission scores and an estimation of achievement differences between male and female stu-

dents. The results show that admission scores underpredict achievement for women relative

to men in both admissions groups and more so for the SweSAT. Additional analysis indicates

that part of the achievement differences is related to male-female composition in different

fields of education.

Paper [IV] studies the effect of university education on economic outcomes among indi-

viduals who initially attained low levels of education, and then participated in adult educa-

tion. It uses Swedish longitudinal population register data from 1990–2015 to estimate the

return to university education among those who participated in adult education in 1994 and

enrolled at a university between 1996 and 1998. Difference-in-difference propensity score

matching accounts for unobserved time-invariant individual characteristics and non-random

selection of university education. The results show significant gains in terms of earnings and

probability of employment for those who proceeded into university.

Keywords: Economics of education, computers, TIMSS, academic achievement, admis-

sions, upper secondary grades, SweSAT, underprediction, gender differences, adult educa-

tion, second-chance education
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Sammanfattning

Denna avhandling best̊ar av en sammanfattning och fyra uppsatser som undersöker utbild-

ningsrelaterade fr̊ageställningar.

Uppsats [I] analyserar sambandet mellan datoranvändning i skolor och hemmet och

testresultat bland elever i fjärde klass med hjälp av TIMSS data. Datoranvändning i skolan

är negativt associerat med testresultaten i matematik och naturvetenskap, särskilt om da-

torer används dagligen. Daglig användning hemma har ocks̊a en negativ koppling till testre-

sultaten, men m̊attlig användning (veckovis eller m̊anadsvis) har en positiv association. Det

finns inga signifikanta skillnader mellan ämnen, kön eller länder. Den negativa associationen

tenderar att vara särskilt framträdande bland l̊agpresterande elever.

Uppsats [II] studerar antagning till högre utbildning i Sverige. Med hjälp av en regres-

sionsmodell jämför vi prestationsskillnaden mellan den sist antagna studenten i betygsgrup-

pen gentemot den sist antagna studenten i högskoleprovsgruppen. Studien är baserad p̊a

ett urval av 9024 förståarsstudenter under läs̊aret 2012/2013. Studenter som är antagna

via betygsgruppen presterar bättre än studenter som är antagna med högskoleprovet, vilket

innebär att en liten omfördelning av studiepositioner till betygsgruppen potentiellt skulle

kunna öka prestationsniv̊an i termer av avklarade högskolepoäng.

Uppsats [III] använder samma datamaterial som föreg̊aende studie men fokuserar p̊a

könsskillnader i högre utbildning. Den centrala fr̊ageställningen är: Finns det n̊agra presta-

tionsskillnader mellan män och kvinnor som har samma betyg eller högskoleprovsresultat?

För att studera detta använder vi matchningsmetoder som till̊ater oss att jämföra man-

liga och kvinnliga studenter med liknande gymnasiebetyg eller poäng fr̊an högskoleprovet.

Resultaten visar att b̊ada urvalsinstrumenten underpredikterar kvinnors prestation p̊a uni-

versitetet. Om vi tar hänsyn olika typer av studieprogram i matchningen minskar presta-

tionsskillnaderna vilket tyder p̊a att en del av de observerade skillnaderna troligtvis beror

p̊a sammansättningen av män och kvinnor p̊a olika program.

Vuxenutbildning p̊a gymnasieniv̊a fungerar som en andra chans för de som hoppade av

eller inte presterade tillräckligt bra p̊a gymnasieutbildningen. Uppsats [IV] syftar till att

undersöka huruvida det lönar sig för komvuxstudenter att studera vidare p̊a universitetet.

Longitudinell befolkningsregisterdata mellan åren 1990–2015 används för att studera effekter

p̊a årlig lön samt sysselsättning bland de som deltog i komvuxutbildning 1994 och fortsatte

universitetsstudier 1996–1998. Genom att använda difference-in-difference propensity score

matching finner jag att det finns en positiv effekt p̊a s̊aväl lön som sysselsättning av att

studera vidare p̊a universitetet efter komvux.
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1 Introduction

This thesis consists of four self-contained papers that all study questions related to educa-

tion. The papers address three distinct areas: inputs, admissions and returns to education.

Except for the first paper, which investigates the use of computers as a tool to improve

learning among young pupils, the papers emphasise second-chance education in the Swedish

system through which students who, for some reason, did not perform well during school

receive alternative routes to improve their chances of getting admitted into higher education.

The first paper examines the association between computer use and test scores using

TIMSS data from more than 900,000 pupils in 2011 and 2015. The second paper employs

data from four large educational programmes in the 2012/2013 academic year to study

differences in first-year achievement between marginal students admitted by grades and

those admitted by the score from a scholastic aptitude test (SweSAT). The third paper

uses the same data but shifts the focus to gender differences in achievement, investigating

whether men and women with similar grades or test scores perform equally well in their first

year. The last paper uses Swedish administrative data from 1990–2015 to determine the

economic return of university education for those who completed upper secondary schooling

in adult education.

The research conducted in this thesis is based on survey and register data that all con-

tained detailed information about individual characteristics. The TIMSS data is publicly

available, but the other data sets were based on administrative register data provided by

Statistics Sweden. These datasets have been handled with care and with respect for individ-

ual privacy, and no unauthorised person had access to the data. Further, the results were

reported at an aggregate level, so that no individual could be identified. The results from

this research can contribute to better decision-making in creating policies related to educa-

tional issues, and the benefits outweigh the harm that using register-based data regarding

individuals can have.

2 The importance of education

Individuals accumulate so-called human capital from education and other forms of training.

For those who are not well-versed in the economic literature, human capital refers to knowl-

edge, skills and other assets that are embodied within individuals that cannot be separated

from the owner, unlike other sorts of capital (Becker, 2009). Moreover, as skills grow with

investment in human capital, an individual becomes more productive, a finding confirmed

by many studies.

From the individual’s perspective, there are several incentives to invest in education.

There is a strong relationship between a higher level of education and higher earnings, but

education also has positive effects on other labour-market outcomes, such as a decreased risk
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of being unemployed and opportunities to obtain jobs that demand higher skills (Angrist &

Keueger, 1991; Card, 1999; Hanushek et al., 2015). Policymakers also have an interest in

promoting and improving education because there is a well-documented effect of education in

the population on overall economic growth (Hanushek & Woessmann, 2012). In addition to

the economic benefits of education, several studies have also detected positive associations

between education and other aspects of society, including health, crime and democracy

(see, e.g., Heckman et al., 2018; Lance, 2011; Lochner & Moretti, 2004, and the references

therein).

A deeper understanding of the role of education in encouraging inter-generational mo-

bility may also be an important key to improving equality in society because there is a

strong association between parental education and children’s education (Black et al., 2005).

A father’s and mother’s education have an essential role in the educational choices of their

children (e.g., Behrman & Rosenzweig, 2002; Chevalier & Marie, 2017; Holmlund et al.,

2011; Lindahl et al., 2015; Schütz et al., 2008).

The economics of education literature also addresses how to improve education and

learning. With inspiration from traditional labour economics, a common approach in the

economics of education is to use the framework of production in which inputs are factors

such as resources at home or school and outcomes include students’ test scores (Hanushek,

2020).

A related issue is the role of technology in education and whether computers can im-

prove learning (see, e.g., Bulman & Fairlie, 2016, for a literature overview). Despite large

investments in computers and curriculum emphasising the importance of digital skills1, the

literature has thus far found little or no effects of computers in education. The main concern

with this sort of question has been to establish a causal relationship between computer use

and test scores. Some studies try to solve the issue of self-selection by performing field

experiments (Banerjee et al., 2007; Barrow et al., 2009; Muralidharan et al., 2019) but at

the cost of small samples and lower external validity. In contrast, other empirical stud-

ies using observational data rely on exploiting policy changes or instrumental variables or

report a descriptive relationship between computer use and education (Spiezia, 2011; Woess-

mann & Fuchs, 2004; Yanguas, 2020). A recent study by Agasisti et al. (2020) used PISA

(Programme for International Student Assessment) data and found a negative association

between using computers intensively for homework and test scores across all subjects.

Paper I explores the association between computer use and test scores and adds to the

empirical literature using TIMSS data.

1For example, the Swedish government has integrated digital education into the compulsory- and upper
secondary curriculum. The students are expected to use digital tools to solve problems in several compulsory
subjects (Swedish National Agency for Education, 2018).
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2.1 Summary of Paper I

Paper I: Computers in education: the association between computer use and

test scores in primary school

Paper I employs the framework of educational production to analyse the association between

computer use in schools and at home and test scores. The analysis uses TIMSS data from

2011 and 2015, providing data on more than 900,000 children in fourth grade. The use of

school fixed effects controls for unobserved heterogeneity among schools. In addition, I use

unconditional quantile regression to analyse the relationship between computer use and test

scores for different parts of the test score distribution.

The main result suggests a negative association between computer use at school and

test scores, which was especially pronounced among those who used computers frequently.

Daily computer use at home is negatively associated with test scores, although monthly

and sometimes weekly use is positively associated with pupil performance. Further, the

study reveals no significant difference among subjects and only small gender and country

differences. Moreover, the results suggest that the negative association of computer use at

school is larger among low-performing pupils than among high-performing ones.

This paper complements earlier work that used controlled experiments to establish the

causal effect of computers on academic performance. For example, the use of computers

might differ in a controlled experiment from how students use computers at home or in

school. The results do not find any support for any positive association between computer

use and test scores. However, it does not contradict previous experimental findings where

computer were used in a different setting.

3 The Swedish education system

One unifying theme in the last three chapters of this thesis is the role of second-chance

education in the Swedish educational system. This thesis examines two different aspects

of second-chance education within the Swedish system. Papers II and III, both jointly

written with Magnus Wikström, explore the admission system through which students can

apply either with their GPA or the scores from a scholastic aptitude test (SweSAT). Finally,

Paper IV examines the returns to university education among those who completed upper

secondary school in adult education provided by the municipalities.

Individuals with myopic time preferences or low levels of self-control2 base their educa-

tional decisions on short-term utility and face the risk of putting too little effort into their

education, which in turn leads to poor grades or even dropping out. The grades these stu-

2See, e.g., Lawrance (1991) or Laibson (1997).
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dents receive do not necessarily reflect their ability to complete a university education later

in life, and one can argue that denying these individuals access to higher education is lost

potential. On the other hand, knowing that there is an option to complete their education

later in life might promote procrastinating behaviour and give incentives to invest too little

during compulsory and upper secondary school. In the long run, such a decision is costly for

the individual who will forego earnings and for the society that has to finance that person’s

education twice.

The Swedish system has long offered alternative routes to higher education for those who

did not perform well during school. Those who have non-competitive GPAs can apply with

their scores from the Swedish scholastic aptitude test (SweSAT), and individuals with low

or missing grades can complete courses in adult education to achieve university eligibility

and improve admission possibilities.

The Swedish education system consists of nine years of compulsory school (ages 7–16)

and three years of upper secondary school (ages 16–19).3 After completing those levels,

students can apply for tertiary education if they meet eligibility criteria that indicate that

they are prepared for higher studies. To meet the basic eligibility criteria, students need

passing grades in Swedish, English and mathematics and at least 2250 of 2500 credits.

Teachers assign grades in upper secondary education according to a national curriculum and

are weighted and summarised by the upper secondary school GPA. The GPA constitutes

one of the primary measures in selecting university applicants. The other measure used for

selection for higher education is the student’s scores on the Swedish scholastic aptitude test

(SweSAT).

3.1 Grades, tests and admission to university education

Swedish government introduced the SweSAT in 1977 to offer a ‘second chance’ for individuals

above the age of 25 who did not have competitive grades. In 1991, the SweSAT became

open to everyone and the results could be used for selection for all candidates, meaning

that it served as a ‘second chance’ for anyone with uncompetitive GPAs (Wedman, 2017).

Individuals can take the test for a small administrative fee4, and it is administered twice a

year and is voluntary. The test is a norm-referenced multiple-choice admissions test intended

to measure quantitative and verbal skills considered relevant for success in academic studies.

Using tests to select applicants for admission to higher education is not unique to the

Swedish system. The most well-known examples of other large-scale admissions tests are

probably the SAT and ACT in the United States. Unlike institutions in many other coun-

tries, Swedish universities use the two selection instruments separately for different admis-

sions groups rather than using both for a single pool of applicants.

3Before 1994, upper secondary education consisted of either a two-year vocational programme or a three-
year programme, but only the latter provided eligibility for higher education.

4The fee for taking the test is SEK 450 which corresponds to approximately 44 Euro.
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The literature on grades, tests, admissions and achievement have provided three findings

of special relevance to this thesis. First, grades are better than tests in predicting academic

success. Second, women obtain better grades than men, but men get better scores on tests.

Third, admissions measures, such as test scores, generally underpredict the performance of

women relative to men, meaning that women generally obtain better GPAs during their

university career than men with similar admissions scores.

Research on tests and grades in admission decisions in the Swedish context has shown

that GPAs are better at predicting academic success than the SweSAT scores and are thus,

preferred over tests as a selection criterion (Cliffordson, 2008; Lyrén, 2008). These observa-

tions are consistent with the international literature (see, e.g., Cerdeira et al., 2018; Silva

et al., 2020; Zwick, 2013). One common explanation is that the instruments differ in what

they measure. Grades are likely better at capturing so-called non-cognitive skills, which

some research suggests are more important to academic success than those skills measured

by aptitude or IQ tests (Borghans et al., 2016).

Other studies have focused on how the instruments work for different groups of individ-

uals. For example, Wikström and Wikström (2017) found that men tended to obtain higher

scores on the SweSAT than women, but women obtained better GPAs. Studies of younger

populations (eighth graders) found the same result (Duckworth & Seligman, 2006). Again,

girls received better report cards than boys, but boys had higher scores on achievement tests

and IQ tests than girls. However, the tests underpredicted female achievement because the

girls got better GPAs. The gender gap may be explained by differences in the instruments.

For example, grades may also capture attributes like self-discipline, which is more important

in predicting academic achievement than skills measured by tests.

A vast literature has observed that women often get higher university GPAs than men

admitted with the same test scores. Fischer et al. (2013) summarised the female under-

prediction literature in a meta-analysis and found that women earned higher college grades

than their male counterparts. The estimated effect was nevertheless rather small. The

systematic underprediction of female achievement may be caused by an omitted variable

(Mattern et al., 2017). Gender differences in course-taking patterns in higher education

may explain part of the gender gap in achievement (Conger & Long, 2010; Keiser et al.,

2016).

The second and third chapters of this thesis add to the literature on admission in higher

education. By using Swedish admission data, Paper II analyses whether small changes

in admission group sizes could potentially increase overall achievement. In contrast to

earlier studies, it explores the achievement differences between marginal students instead of

comparing the groups on average. Paper III examines gender differences in achievement by

utilising the entire score distribution for both instruments.
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3.2 Adult education

The SweSAT only improves the chances of being admitted but does not grant eligibility

to higher education. Those who dropped out of upper secondary school therefore have

no access to a university. To complete missing courses from upper secondary school and

fulfil the basic eligibility criteria, individuals can participate in adult education. Swedish

policymakers have stressed the importance of life-long learning, and adult education has

long been an important element in Swedish education. As early as the beginning of the 19th

century, folk high schools were set up to provide adult education and have since expanded

into various institutions. A reform in 1968 gave municipalities the principal responsibility

of providing adult education at elementary and upper secondary levels.

Adult education provided by the municipalities, also known as Komvux (hereafter re-

ferred to as AE), expanded heavily during the 1990s because of a policy change called the

‘Knowledge Lift’. An economic crisis followed by rising unemployment was the main moti-

vation for the policy change. Albrecht et al. (2005) evaluated the policy reform and found no

significant effects on earnings. In contrast, Stenberg and Westerlund (2008) found substan-

tial increases in annual earnings among long-term unemployed individuals who participated

in adult education during the fall semester of 1997. They found no difference between men

and women. Stenberg et al. (2014) also analysed the effect of AE among workers aged 42-55

who were enrolled in AE in 1994-1995. They found positive effects of AE on earnings for

women but insignificant effects for men. Both Stenberg and Westerlund (2008) and Stenberg

et al. (2014) used propensity score matching to evaluate the effect of AE and emphasised

the importance of having a long follow-up period because the effects took several years to

emerge.

Studies of formal education for adults in an international context have found such educa-

tion to have positive effects on earnings. For example, in a series of studies, Jacobson et al.

(2005a,b) found a positive effect of returns to community college among displaced workers

in the state of Washington. Cerqua et al. (2020) studied a sample of unemployed individuals

in the UK. Using a coarsened exact matching framework, they found economically and sta-

tistically significant positive effects of training on subsequent income. In contrast, Schwerdt

et al. (2012) studied a voucher programme in Switzerland that gave access to AE and found

no significant effects on earnings one year after AE. A recent study by Bennett et al. (2020)

analysed the returns of second-chance education among older individuals who took advan-

tage of a policy change that allowed individuals aged 25 or older to participate in upper

secondary education. They found that the reform led to an increase in high school comple-

tion and also participation in higher education followed by higher earnings and increased

employment. However, the reform primarily affected women, as male dropouts tended to

return to complete high school at younger ages than women.

Another body of literature focused on the effects of education at the university level.
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Taking a degree later rather than shortly after secondary education was related to lower

lifetime earnings (e.g., Holmlund et al., 2008; Monks, 1997). Other studies investigated the

effects of undertaking a university education at older ages compared to not going at all.

Hällsten (2012) and Stenberg and Westerlund (2016) devoted special attention to this ques-

tion and used different methods to determine the effect on annual earnings and employment

among older students. Overall, there were positive effects on earnings and employment,

and women tended to gain more than men. Jenkins et al. (2003) and Silles (2007) studied

adult education in the British context and did not find any positive returns in taking a late

university degree.

The fourth chapter of this thesis ties together the literature on returns to secondary adult

education and returns to university education by studying the labour-market outcomes of

former AE participants that continued their studies at a university.

3.3 Summary of Papers II, III and IV

Paper II: Admission groups and academic performance: A study of marginal

entrants in higher education

Swedish universities select students based on two different instruments, each of which forms a

separate admission group. The purpose of Paper II was to study whether Swedish admission

policies were successful in selecting the best-performing students. The analysis was based on

a sample of 9,024 university entrants from four different fields of education in the academic

year 2012/2013 and contained detailed information about GPA, SweSAT (if taken) and first-

year achievement. In contrast to other countries’ admissions systems, Swedish universities

use the GPA and SweSAT to create separate admission groups rather than using both

measures with a single group. The dataset included all information used to select among

applicants.

This study used a regression model to estimate achievement differences between the ad-

mission groups for marginally accepted students. The model permitted a focus on achieve-

ment differences among marginally admitted students rather than the average of each group,

which has been the primary focus in previous literature. The paper also adds to the limited

literature on preferential treatment of groups, such as Bertrand et al. (2010) and Bhat-

tacharya et al. (2017).

The results show that marginally accepted students in the group selected by school

grades on average performed better than students accepted by an admission test, suggest-

ing that a small reallocation of study positions towards the grade admission group may

increase the overall academic achievement of the cohort. However, the achievement dif-

ference appears to vary based on the university programme selectivity. This study found

that increasing selection by grades in less competitive programmes would improve overall
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achievement while increasing selection by grades in highly selective programmes would not

increase achievement.

Paper III: Gender differences in admission scores and first-year university achieve-

ment

The third chapter of this thesis also studied university entrants from 2012/2013 but shifted

the focus to gender differences in first-year achievement. It is well-documented that women

perform better than men in many measures of educational achievement. Female students

are more likely to complete upper secondary school, have better grades, and also undertake

university education. Research on gender differences has found that women’s academic

achievements tend to be underpredicted by their admission scores because women often

perform better than men with the same admissions test score. This paper adds to the

underprediction literature by investigating whether men and women with similar GPAs or

SweSAT scores have similar first-year academic achievements.

The study used nearest-neighbour matching to estimate average achievement differences

between female and male students. Further, by using local polynomial regression, it analyses

achievement differences for the whole score distribution, and it is one of the first studies to

do so. Performing separate analyses on upper secondary GPA and SweSAT reveals which

instrument is better at predicting achievement.

The results show that admission scores underpredict female achievement relative to male

achievement in both admissions groups. The differential predictions were persistent across

the score distributions. Conditioning the matching on the field of study tended to make

the achievement differences smaller, indicating that part of the observed underprediction is

related to the male-female composition of students in the different fields. Consistent with

previous literature in the area, SweSAT scores tend to underpredict female achievement more

than GPAs. Some argue that the differential prediction may be caused by that instruments

capture different abilities to a different degree (Duckworth & Seligman, 2006; Keiser et al.,

2016; Mattern et al., 2017). The exact reason is outside the scope of this paper, but it is

nevertheless evident that both instruments underpredict first-year university achievement

by females.

Paper IV: Never too late: The return to university education for those who

complete high school as adults

Paper IV studies the economic returns to university studies among individuals who partici-

pated in adult secondary education to gain eligibility. Swedish municipalities are obligated

by law to provide adult education for those who, for some reason, performed poorly or

dropped out of secondary education. Little is, however, known about the economic gains

for these individuals who continue on to higher education. Previous studies have primarily
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focused on the effects of adult education or university education separately, while this study

pays special attention to those who used adult education to qualify for study at a university.

I use Swedish longitudinal population register data from 1990–2015 to estimate the return

to higher education among those who participated in adult education in 1994 and enrolled

at a university between 1996 and 1998. Difference-in-difference propensity score matching

accounts for non-random selection into university education and individual time-invariant

unobserved characteristics.

The results show significant gains in terms of earnings for those who proceeded to a

university and the probability of employment also increased. Those who continued their

academic studies after adult education earned on average SEK 75,000 more, and the proba-

bility of having an income was 8 percentage points higher. Additional heterogeneity analyses

showed minor differences between genders and no, or very small, differences between younger

and older students.

The findings of this study are consistent with previous literature, even if the size of the

effect on annual earnings is substantially larger than that in Hällsten (2012) or Stenberg and

Westerlund (2016). However, those studies differed from this paper in terms of the sample

studied, the employment measurement and the treatment definition, making it difficult to

conclude exactly why the estimated effects are larger in this paper. Even if providing AE is

costly from a policy-making perspective, the findings of this paper can still justify further

investments in AE and the promotion of further education for these participants.
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Schütz, G., Ursprung, H. W. & Woessmann, L. (2008). Education policy and equality of

opportunity. Kyklos, 61(2), 279–308.

Schwerdt, G., Messer, D., Woessmann, L. & Wolter, S. C. (2012). The impact of an adult

education voucher program: Evidence from a randomized field experiment. Journal of

Public Economics, 96(7-8), 569–583.

Silles, M. A. (2007). Adult education and earnings: evidence from Britain. Bulletin of Eco-

nomic Research, 59(4), 313–326.

Silva, P. L., Nunes, L. C., Seabra, C., Balcao Reis, A., & Alves, M. (2020). Student selection

and performance in higher education: admission exams vs. high school scores. Education

Economics, 28(5), 437–454.

Spiezia, V. (2011). Does computer use increase educational achievements? Student-level

evidence from PISA. OECD Journal: Economic Studies, 2010(1), 1–22.

12



Stenberg, A., Luna, X. de & Westerlund, O. (2014). Does formal education for older workers

increase earnings?—Evidence based on rich data and long-term follow-up. Labour, 28(2),

163–189.

Stenberg, A. & Westerlund, O. (2008). Does comprehensive education work for the long-term

unemployed? Labour Economics, 15(1), 54–67.

— (2016). Flexibility at a cost–Should governments stimulate tertiary education for adults?

The Journal of the Economics of Ageing, 7, 69–86.

Swedish National Agency for Education (2018). Curriculum for the compulsory school,

preschool class and school-age educare. isbn: 978-913832734-0.

Wedman, J. (2017). “Theory and validity evidence for a large-scale test for selection to

higher education”. PhD thesis. Ume̊a universitet.

Wikström, C. & Wikström, M. (2017). “Group differences in student performance in the

selection to higher education: tests vs grades”. Frontiers in Education. Vol. 2. Frontiers,

p. 45.

Woessmann, L. & Fuchs, T. (2004). Computers and student learning: Bivariate and multi-

variate evidence on the availability and use of computers at home and at school. Available

at SSRN 619101.

Yanguas, M. L. (2020). Technology and educational choices: Evidence from a one-laptop-

per-child program. Economics of Education Review, 76, 101984.

Zwick, R. (2013). Disentangling the role of high school grades, SAT® scores, and SES in

predicting college achievement. ETS Research Report Series, 2013(1), 1–20.

13


	Introduction
	The importance of education
	Summary of Paper I

	The Swedish education system
	Grades, tests and admission to university education
	Adult education
	Summary of Papers II, III and IV


