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ABSTRACT 

 

 

 

 

The purpose of this thesis was to identify a number of important factors or school inputs 

that affects pupil performance, measured by the PISA-score. Furthermore, the relative 

importance of the schooling inputs have been estimated and from the estimated model 

recommendations of how the Swedish schooling system might improve has been given. 

In order to estimate the econometric model a pooled OLS approach has been used. This 

implies that direct comparisons between individual countries was not possible to make, 

but which and how the variables affects the PISA-score have been identified. Based on 

the results two main recommendations of how Sweden may improve the schooling results 

has been given. The first is that the relative teacher wages needs to increase in order to 

enhance the relative status of teaching and attract high quality teachers’. The second is to 

increase the amount of time spent on physical activity in Swedish schools. 

Keywords: PISA-result, factors affecting pupil performance, schooling results, the 

Swedish schooling system 
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SAMMANFATTNING 

 

 

 

 

Syftet med den här uppsatsen var att identifiera ett antal faktorer som påverkar 

elevprestationer, mätt med PISA-resultatet. Vidare har den relativa betydelsen av de olika 

faktorerna skattats och från den estimerade modellen har rekommendationer getts om hur 

det svenska skolsystemet kan förbättras. Tillvägagångssättet som använts för att estimera 

den ekonometriska modellen har varit en ”pooled” OLS modell. Denna metod har medfört 

att direkta jämförelser mellan individuella länder inte varit möjliga att göra, men vilka 

faktorerna är och hur de påverkar PISA-resultatet har identifierats. Baserat på resultaten 

har två rekommendationer getts för hur Sverige möjligtvis kan förbättra skolresultaten. 

Den första är att de relativa lärarlönerna bör höjas för att förbättra den relativa statusen 

av läraryrket och därav attrahera högkvalitativa lärare. Den andra rekommendationen är 

att öka tiden som läggs ner på fysisk aktivitet i svenska skolor.  

Nyckelord: PISA-resultat, faktorer som påverkar elevprestationer, skolresultat, det 

svenska skolsystemet 
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CHAPTER 1 

INTRODUCTION 

 

 

 

 

1.1 Background 

In the year 2000 the Programme for International Student Assessment (PISA) was 

conducted for the first time by the Organisation for Economic Co-operation and 

Development (OECD). Since then PISA has been conducted every third year. This is an 

international study that aims to investigate to which degree the educational system in a 

country contributes to how well fifteen year old pupils are prepared for the future in terms 

of literacy (OECD, 2015). The pupils’ abilities are tested within three areas: mathematics, 

science and reading.  

Sweden’s performance in the PISA-study concerning the average score has had a negative 

trend in all of the three subjects. During 2000-2012 the score in math has fallen from 510 

to 478. During the same time period the score in science has fallen from 512 to 485 and 

in reading from 516 to 483. This has brought about an ongoing debate in Sweden 

concerning the deteriorating school results. In 2011 the centre-right government 

introduced an educational reform that implemented for example a changed grading 

system and also grades in earlier stages of children’s education (Fredriksson and Vlachos, 

2011). Furthermore, the reform also included a reformed teacher training programme, 

where the general teacher examination was replaced by four new, which are specialized 

towards a certain age group or subjects (Prop, 2009/10:89). In addition, teachers’ salaries 

are widely considered to be too low and needs to increase in order to avoid shortage of 

teachers’ in the future (Lärarförbundet, 2013). Moreover, the competition to get admitted 

to university teacher programmes are low. In the fall of 2012, the score required to be 

admitted through the college entrance examinations were as low as it can be (Ewenfeldt, 

2013). This may imply that other career paths are more attractive to Swedes.  



   

2 
 

A country’s welfare partly depends on its output. The output is a function of capital, 

labour, natural resources and human capital (Gärtner, 2013). In the long run falling school 

results may lead to a lower quality of a countries human capital stock. This implies that 

the level of human capital will decrease and this will cause the economic growth rates to 

fall (Hanushek and Kimko, 2000).  

Declining economic growth rates are not desirable as this would cause the welfare in 

society to decrease as well. This makes it interesting to try to find methods to enhance 

Swedish pupils school results. To do so the factors impacting schooling results must be 

understood. Dolton and Marcenaro-Gutierrez (2011) concluded in a cross-country 

analysis involving 39 countries that teacher pay has a positive effect on pupil 

performance. Furthermore, parents’ education and income, lower pupil-teacher ratios and 

time in school are variables that have shown to have a positive effect on the outcome of 

education (Barro and Lee, 2001). Basch (2010) concluded by analysing many previous 

studies that physical activity has a positive effect on the cognitive ability. Research in 

Sweden has shown that more physical activity may increase schooling results (Ericsson 

and Karlsson, 2012). From a cross-country perspective it would be interesting to 

investigate whether the amount of time spent on physical education has a positive effect 

on school performance.  

In order to find out what can be improved one approach is to analyse the countries that 

have participated in PISA to see what effect different variables have had on their 

schooling results. This leads to the following research questions:  

 What are the contributing factors to a high PISA-result? 

 How can Sweden improve their schooling system by analysing the contributing 

factors to a high PISA score? 

1.2 Purpose 

The aim of this thesis is to identify a number of important factors or school inputs 

affecting pupil performance, measured by the PISA score. Furthermore, the schooling 

inputs relative importance will be estimated. From this estimated model possible policy 

conclusions will be made of how Sweden’s schooling system might improve.   

1.3 Methodology 

The theoretical framework in this essay is based on microeconomic production theory. 

More specifically it is the goal to estimate an education production function. This 
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methodology has been applied by for example Barro and Lee (2001) and Dolton and 

Marcenaro-Gutierrez (2011). The empirical strategy is based on an econometric 

approach, where the relationship between PISA score and a set of identified explanatory 

variables are estimated. In the estimation a panel dataset is used and the econometric 

model will be estimated with a pooled ordinary least squares (OLS) approach. 

1.4 Scope and Limitations  

The study includes 24 countries1 over a 12 year period stretching from 2000-2012. This 

is due to the fact that the first PISA-study was conducted in 2000 and has been conducted 

every third year since this. This implies that an individual country will only have a 

maximum of 5 observations in this study. With a limited statistical material like this it 

can be a problem to obtain statistically significant results for an individual country which 

is a contributing factor of why the pooled OLS approach will be used. This means that 

direct comparisons between individual countries cannot be made since the data will be 

pooled, but it will still be possible to identify which and how certain variables affects the 

PISA-score in this sample of countries. 

The production function approach implicates some restrictions. All of the variables that 

are included in the model must be measurable in some way. In order to capture factors 

that can be hard to measure variables like proxy- and dummy variables can be used. 

However, factors like for instance cultural and institutional differences between countries 

are factors that most likely affect schooling results, but can be hard to find ways of 

measuring. One way of doing this would be to use a fixed effects approach in which all 

countries would have an individual intercept that would capture the unique effects. 

However, due to few observations for each country this method would probably not 

produce significant result. The fact that cultural and institutional differences between 

individual countries will not be captured by the pooled OLS approach is another limitation 

of this study. 

1.5 Outline 

This essay is divided into six chapters. Chapter 2 describes what PISA is, how Sweden 

has performed in PISA and gives a review of previous research. Chapter 3 starts with a 

description of the theoretical framework used in this study and continues with the model 

                                                           
1 Which countries these are can be seen in Figure 1 in page 21and why these countries are included is 

described in section 4.1. 
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specification. In chapter 4 the econometric model is specified and the data used in this 

study is described. Furthermore, issues with the data and possible econometric issues are 

discussed. Chapter 5 presents and interprets the regression results. In chapter 6 the results 

of the two research questions are discussed and finally suggestions for further research 

are made. 
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CHAPTER 2 

THE PISA EVALUATION 

 

 

 

 

This chapter begins with a general description of PISA and after this the methodology of 

PISA is described. Furthermore, a background about Sweden’s falling results in 

international studies are given. Finally there will be a review about previous studies that 

have been important for this essay. 

Section 2.1 and 2.2 is where no other source is stated based on a report by the Swedish 

National Agency for Education (Skolverket) where they compiled answers of frequently 

asked questions about PISA. (Skolverket, 2015) 

2.1 What is PISA? 

The OECD-Project PISA aims to measure to which degree pupils from different countries 

that will soon finish the compulsory school are prepared for the future.  In every study, 

one of the subjects is the main area of testing. However, all of the three subjects are tested 

every time. The number of countries/economies that are participating in PISA has been 

increasing since the first study was conducted. In year 2000 the number of countries that 

participated was 43. In 2012 this number had increased to 65 countries/economies 

(OECD, 2015). Due to the fact that PISA is performed in a lot of countries and each third 

year this gives the possibility of international comparisons as well as changes over time. 

In today’s modern society, with a great deal of technology and a lot of information to 

process it is important to be able to understand and critically scrutinize information. An 

important foundation of being able to do this is basic knowledge within the core subjects 

that PISA are investigating.  

PISA does not aim to investigate and present results on an individual level, but on a 

system level, like for example on a country level, between different type of schools or 

between pupils with different backgrounds within a country. To be able to measure the 

different competences and the knowledge in a reliable way a large amount of exam 

questions are needed. Because of efficiency reasons one pupil does not answer all of the 
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questions. The different questions are therefore randomly distributed between pupils, 

which imply that individual pupils and schools results are not directly comparable.  

2.2 PISA methodology 

To guarantee that the test is performed in the same way in all of the countries there are 

first produced two originals of all the questions, one in English and one in French. These 

are then translated by two independent translators in every country.  The translations are 

then modified by experts within the respective subjects where the translations and 

modifications of words or terms are considered so that the level of the language are 

relevant for 15 year olds, but they still need to correspond to the original questions. The 

national version is then negotiated with the international consortium for a final approval 

of the translation.  

The pupils that are chosen to participate in PISA are supposed to represent Swedish 

pupils. The aim is to get a result that can be generalized for the population of the 15 year 

olds. It would be ideal to test all 15 year olds, but this would be very comprehensive and 

too expensive. The second best thing would be to randomly pick pupils from all of a 

country’s 15 year olds, but then it would be distributed over a lot of schools. Instead 

schools are picked first and then pupils are chosen within the selected schools. In order 

to get a sufficient statistical material approximately 200 schools with 30 pupils each are 

picked. The international PISA-organization decides which schools will be participating. 

They are provided with a list of all the schools in Sweden that possibly have 15 year old 

pupils by the Swedish statistical bureau (SCB). The schools are categorized in 12 different 

groups depending on certain characteristics that are believed to have an impact on the 

result. These characteristics are for example if the school is a private or public school or 

if the school are located in a small or large municipality. In each group as many schools 

are included so that it represents that type of school in Sweden overall. For example if 

there are a large share of public schools in small municipalities in Sweden, the share of 

these schools should also be large in the selection to PISA. It is the schools responsibility 

to conduct a list with all pupils born in a certain year and from this list 30 pupils are 

chosen with the help of a certain computer programme.  

2.3 Sweden’s deteriorating school results 

The development of educational results in international tests has had a negative trend in 

Sweden. This is worrying due to the fact that this in the long run may lead to negative 
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economic growth because of a decreasing human capital stock. Sweden’s performance in 

the PISA-study concerning the average score in the three subjects are shown in Table 1. 

The pattern that can be identified is decreasing average scores in all the subjects. 

Table 1 Sweden’s average score in the different PISA-subjects 

Year Mathematics Science Reading 

2000 510 512 516 

2003 509 506 514 

2006 502 503 507 

2009 494 495 497 

2012 478 485 483 

Source: OECD and UNESCO (2003), OECD (2004, 2007, 2010a, 2014a) 

PISA is not the only international study that Sweden has shown falling results in. In the 

Trends in International Mathematics and Science Study (TIMSS) for 8th graders Sweden 

has had decreasing average scores in both math and science during the time period 1995-

2011. (National Center for Education Statistics, 2015). The TIMSS results are not directly 

relevant for this study since the PISA results are in focus, but to give a broader overview 

of the situation in Sweden it can give some perspective.  

In order to get a better understanding of how Sweden is performing compared with other 

countries Table 2 shows the mean PISA score for all PISA-studies for Sweden, Denmark, 

Finland and Norway, since these countries often are compared with Sweden. Considering 

Denmark their results have roughly been the same from 2000-2012 with small deviations 

both up- and downwards. Norway had a fall in the results from 2000-2006, but in 2009 

they were almost back at the same level as in 2000 and had a marginal fall in the results 

from 2009-2012. Finland had an upward trend from 2000-2006, but from 2006 there has 

been a negative trend in their results. Sweden has had a constant negative trend in the 

results from 2000-2012. When comparing the total fall of Sweden with the other countries 

development in the scores it is clear that none of the other countries has had falls in the 

results in the same extent as Sweden. 
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Table 2 Sweden’s performance compared with similar countries 

Year Sweden Denmark Finland Norway 

2000 513 497 540 501 

2003 510 494 545 493 

2006 504 501 553 487 

2009 495 499 544 500 

2012 482 498 529 496 

Total change (00-12) -31 1 -11 -5 

Source: Author’s own calculations, OECD and UNESCO (2003), OECD (2004, 2007, 

2010a, 2014a) 

2.4 Previous studies 

In Table 3 previous studies that have been relevant for this thesis purpose are presented, 

i.e. studies that helps identifying school inputs that affects pupil performance. These 

studies are summarized into the data that has been used, a short description of the method 

and the results that are relevant for this essay.  

Table 3 Previous studies 

Author(s) Data Method Result 

Dolton and 

Marcenaro-

Gutierrez (2011) 

Panel data on 39 

countries mainly 

from OECD. Used 

test scores from 

PISA and TIMSS. 

Production 

function approach. 

Econometric 

estimations. 

Significant results 

that teacher wages 

has a positive 

influence on test 

scores. 

Hanushek (1986) Review of previous 

studies. 

 

 

 

 

Meta-analysis of 

previous research 

conducted about 

the economics of 

schooling. 

Family background 

such as parents’ 

income and 

education has a 

strong effect on 

schooling outcome. 
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Table 3 Previous studies (continued) 

Author(s) Data Method Result 

Barro and Lee 

(2001) 

Panel data on up to 

58 countries that 

measures variables 

of schooling 

quality. Used test 

scores from IEA 

and IAEP. 

Production 

function approach. 

Econometric 

estimations. 

Pupil-teacher ratio, 

length of school 

term, parents’ 

income and 

education 

influences school 

results. Seemingly 

time in school also 

improves the 

outcome of 

education. 

Hoxby (2000) Schooling data 

from Connecticut 

with test data on a 

school level from 

1992-1998 and on 

a district level from 

1986-1998. 

Production 

function approach. 

Econometric 

estimations. 

No significant 

results that 

decreasing the class 

size will increase 

schooling results. 

Lavy (2009) 

 

 

 

 

 

 

PISA 2006 and 5th 

and 8th grade 

students in Israel 

2002-2005 in a 

testing and survey 

programme. 

Econometric 

estimations. 

Significant results 

that instructional 

time has a positive 

effect on schooling 

results. 
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Table 3 Previous studies (continued) 

Author(s) Data Method Result 

Heller Sahlgren 

(2015) 

In large extent 

based on the 

history of Finland 

and the Finnish 

education system 

and reforms etc. 

Qualitative 

analysis. 

A likely factor 

underlying the high 

performances in 

international tests 

is a rapid economic 

growth that first 

boosts and later 

shrinks the 

educational 

outcome. 

Basch (2010) Previous studies. Meta-analysis of 

previous studies. 

Physical activity 

has a positive 

influence on the 

cognitive ability. 

Ericsson and 

Karlsson (2012) 

Two groups of 

pupils from the 

same school were 

part of a study. One 

of the groups had 

daily physical 

activity and the 

other 2 times per 

week. 

A 9-year 

intervention study. 

Physical activity 

has a positive 

influence on the 

cognitive ability 

and could improve 

school results. 

Fedewa and Ahn 

(2011) 

Previous studies Meta-analysis of 

previous studies. 

Physical activity 

has a positive 

influence on the 

cognitive ability 

and schooling 

results. 
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Several conclusions can be drawn when analysing the previous studies. Considering 

variables like teachers’ wages, family background and instructional time it will be 

interesting to see if the effect of these variables will be similar as in previous studies. The 

studies about the impact of physical activity have all reached to the conclusion that 

physical activity has a positive influence on the cognitive ability. Fedewa and Ahn (2011) 

also stated the physical activity has a positive influence on schooling results. However, 

none of these studies have been conducted in settings like in this thesis with international 

test scores as the dependent variable and none of them has involved nearly as many 

countries. This makes it interesting to see if the physical activity also seems to be a 

contributing factor to better performances in an international setting as well.  

Considering the effect of smaller class sizes and lower pupil-teacher ratios previous 

research have not been consistent. For example Barro and Lee (2001) concluded that 

lower pupil-teacher ratios proved to have a positive effect on student performance. On 

the other hand Hoxby (2000) found no significant results that decreasing the class size 

will increase schooling results. Due to the inconsistent results in previous research it will 

be interesting to see if this study can strengthen the importance of smaller class sizes. 

When comparing Finland with other countries, Finland relatively has had a late 

development, considering for example the economic growth and becoming a welfare 

country (Heller Sahlgren, 2015).  This has led to Finland being more traditional2 

compared with the other Nordic countries. This in turn shows resemblances to East Asian 

countries that have also been performing well in PISA for example.  Furthermore, the 

author argues that this is a likely factor underlying the high performances in international 

tests because of an effect due to rapid economic growth that at first boosts and later 

shrinks the educational outcome as a function of income. It will be of interest to see 

whether Heller Sahlgren’s (2015) reasoning that fast economic growth first will enhance 

and later decrease the educational outcome can be supported by the results of this essay. 

 

 

 

                                                           
2 In terms of large teacher authority and most of the activities have been teacher driven. 
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CHAPTER 3 

THEORETICAL FRAMEWORK & INCLUDED VARIABLES 

 

 

 

 

This chapter will begin with a description of the theoretical framework used in this thesis. 

After this the model is specified and a detailed walkthrough of the included variables and 

their expected effects in this study are provided. 

3.1 Production theory 

This thesis will take the approach in microeconomic production theory, i.e. schooling 

outputs is taken as the result of a production process. This methodology has been applied 

by for example Barro and Lee (2001) and Dolton and Marcenaro-Gutierrez (2011). 

Briefly, this implies that inputs, such as teachers’ salaries and instructional time are inputs 

in the production process and from this an output is produced. Output in this context is 

subject knowledge in for example mathematics, which can be operationalized as for 

example the PISA score.  

In this essay a Cobb-Douglas production function will be utilized. In the Cobb-Douglas 

function the elasticity of substitution is 1, this implies that the isoquants will be convex 

shaped and is a middle ground between the linear and the fixed proportions case (Snyder 

and Nicholson, 2011). Due to this the constant returns to scale3 alternative of the Cobb-

Douglas function is often used by researchers on an aggregate level to describe the 

production process in general (Snyder and Nicholson, 2011). Since PISA measures 

educational outcomes on an aggregate level the Cobb-Douglas production function is well 

suited for this essay. For example a Cobb-Douglas production function with three factors 

looks like: 

𝑞 = 𝑓(𝐾, 𝐿,𝑀) = 𝐴 ∗ (𝐾𝛼) ∗ (𝐿𝛽) ∗ (𝑀𝛾) 

 

 (1) 

                                                           
3 The interpretation of this is that if the use of all the available production factors are doubled the 
production level will double as well (Lundmark, 2010) 
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Where q=output, A=total factor productivity, K=capital, L=labour, M=supplies and 

material and the sum of the exponents α, β and γ shows the returns to scale of the 

production function, which in the constant returns to scale case will sum up to 1. 

An additional benefit of using the Cobb-Douglas function is that it is linear in logarithms. 

By taking the log of the variables on the right hand side and the left hand side the model 

becomes linear and possible to estimate. This eases the interpretation of the results since 

they now can be interpreted as elasticities.  

3.2 Model specification 

The approach will be to estimate an education production function for the countries in the 

sample, where the output will be the PISA-score which will be a function of the variables 

that theory suggests have an impact on schooling results. The variables have been chosen 

mostly based on previous cross-country studies focusing on educational attainment. 

Moreover, physical activity is included in the model on the grounds that it has been 

indicated that it has an effect on schooling results. Although this has not been done in a 

cross-country analysis where an educational production function is sought to be 

estimated, at least to the author’s knowledge.    

𝑄(𝑃𝐼𝑆𝐴𝑆𝐶𝑂𝑅𝐸) = 𝑓(𝑅𝑇𝑊,𝑃𝑇𝑅, 𝑃𝐴𝑅𝐼, 𝑃𝐴𝑅𝐸, 𝐼𝑇𝐼𝑀𝐸, 𝑃𝐻𝑌𝐴𝐶𝑇, 𝑢) 

 

 (2) 

Where RTW = relative teacher wage, PTR = pupil-teacher ratio, PARI = parents’ income, 

PARE = parents’ education, ITIME = instructional time, PHYACT = physical activity in 

school and u is the disturbance term. 

3.3 Dependent variable 

The dependent variable is the PISA score and this is the variable that is sought to be 

explained by the explanatory variables. In Sweden the PISA-result has no effect on 

pupils’ grades. Therefore the PISA-test will not lead to any consequences whether a pupil 

performs well or poorly. It could be hypothesized that pupils might not put as much of an 

effort on a test and be as motivated on a test like PISA as they are on tests that affect their 

grades. If this would be the case, the PISA-results for Sweden could be slightly 

misleading.  

The Swedish National Agency for Education (Skolverket) has recently published a report 

that consists of two studies (Eklöf, 2015; Nilsson, 2015). In the first one Swedish pupils 

reported motivation and effort in PISA is analysed. In the second it is discussed if Swedish 
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pupils’ endurance and commitment has changed over time and is based on pupils’ 

response pattern in PISA. 

In the first study it was concluded that Sweden relatively has low reported effort on the 

PISA-test in comparison with countries that Sweden usually are compared with, and 

estimated effort and motivation has an effect on test results. However, the reported 

downturn in effort are small and the effect of the effort is not very strong, so it is unlikely 

this is a contributing factor to Sweden’s poor result in PISA 2012.  According to the 

statistical analysis, effort could explain 4-5 points out of 31 points which is the total fall 

in mathematics in PISA from 2003-2012, while the major part of the fall depends on other 

factors. In the second study it was concluded that the pupils’ response pattern foremost 

indicates that it is the level of knowledge that has been declining during the 00’s.  

3.4 Policy variables  

To make a distinction between the explanatory variables that in the short-run can be 

affected by policy decisions and those that are the outcome of historical decisions and 

development and depends more on long-term decisions the variables have been separated 

into two categories: Policy variables and Background & control variables. 

The policy variables are those variables that are considered possible to affect directly by 

policy decisions.  

3.4.1 Relative teacher wage 

The quality of teachers’ is a vital factor in order to achieve good schooling results. In 

order to attract high quality teachers it is important that going into teaching will pay off. 

If teachers are paid high up in the distribution of earnings, teaching would become a more 

attractive profession (Dolton and Marcenaro-Gutierrez, 2011). This will increase the 

competition of getting admitted to a teachers’ programme with the consequence of more 

able students’ being accepted, which would enhance the student performance and make 

for better qualified teachers.  

Furthermore, if teacher wages increased, the status of teaching would increase, since it 

would become a relatively more attractive profession compared with other ones, ceteris 

paribus. With this argumentation teacher pay is a reasonable proxy for teacher quality, as 

suggested by Dolton and Marcenaro-Gutierrez (2011). The expected outcome will hence 

be that higher relative teacher wage will lead to better pupil performances.  
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The measure that will be used in this study is purchasing power parity (PPP) adjusted 

salaries which gives a fair perspective in the earning differences between countries since 

they are adjusted for different price levels in different countries (Fregert and Jonung, 

2010).  

3.4.2 Instructional time 

In compulsory schooling a large part of the learning process stems from instructional 

time. Logically more instructional time will then enhance schooling outcomes. 

Instructional time is expected to have a positive influence on schooling results. This 

variable will be measured of intended instructional time per school year for 12-14 year 

olds. 

The optimal measure when having the PISA-score as the dependent variable would be to 

measure how much time each country spends on instructional time in the subjects that 

PISA measures and not use the total intended instructional time. The use of the total 

intended instructional time may cause validity issues since a country can have a relatively 

low amount of instructional hours but a large proportion of that time spent on the PISA 

subjects math, science and reading. On the other hand a country that has a relatively high 

amount of instructional time can have a low share of that time spent on the PISA subjects.   

3.4.3 Physical activity 

It is widely recognized that physical activity has a lot of positive health effects. Fedewa 

and Ahn (2011) found that there was a positive relationship between physical activity and 

the cognitive ability and educational results for children. Numerous other studies have 

also concluded that the cognitive ability is increased by physical activity (Basch, 2010). 

A study conducted in Sweden also has shown that physical activity may enhance 

schooling results (Ericsson and Karlsson, 2012).  

With strong evidence on physical activity’s effects on both the cognitive ability and 

enhancing of results, the expected outcome even in a cross-country analysis will be that 

physical education has a positive influence on the PISA score. 

This variable is in this study measured as a percentage of the total intended instructional 

time for 12-14 year olds and is calculated as the percentage multiplied with the total 

intended instructional time. This should give a fair overview since the hours spent on 

physical activity is the product of the percentage times the total intended instructional 

time.  
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3.4.4 Pupil-teacher ratio 

The definition of pupil-teacher ratio is the number of students per teacher. If a teacher has 

fewer students’ to teach more time can be spent individually with each student, which 

logically would enhance pupil performance. Therefore the pupil-teacher ratio is expected 

to have a negative connection with the PISA score. The ratio that will be used is the pupil-

teacher ratios in different countries in lower secondary school. This is exactly the measure 

that is sought to be measured with this variable.  

3.5 Background & control variables 

This section consists of variables that either are not considered to be a policy variable that 

directly are directed towards schooling outcome or variables that are the outcome of 

historical education policies. The common denominator for these variables is that in order 

to affect them significantly, long-term decisions would probably be necessary. 

Furthermore, a dummy variable is included in order to try to capture differences between 

high- and low performing countries. 

3.5.1 Family factors 

The background of the family have an influence on schooling results (Hanushek 1986). 

In order to try to capture this effect two family variables have been included: parents’ 

income and parents’ education. In a similar manner as Barro and Lee (2001) GDP per 

capita will be used as a proxy for parents’ income. More specifically purchasing power 

parity (PPP) adjusted GDP per capita in order to adjust to different price levels in different 

countries and make a fair interpretation.  

Parents’ education is also a factor that affects pupil performance. Barro and Lee (2001) 

stated that parents with higher education tend to value education more. It is likely that 

this fact make the parents more engaged in the children’s school performances. In this 

thesis the share of the population between 25-64 years old that has completed upper 

secondary school will be used as a proxy for parents’ education.  

Both parents’ income and education are expected to have a positive influence on the PISA 

score. 

3.5.2 Dummy for high performing countries 

In order to try to capture differences between low- and high performing countries a 

dummy variable is included in the model. This variable may capture cultural and 

institutional differences between the high and low performing countries. The dummy 
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takes the value 1 if the given country has a mean PISA-score that exceeds the mean score 

of the entire sample, if this is the case the country is considered to be a high performing 

country. If a country has a mean PISA-score that is below the mean score of the sample 

it is considered to be a low performing country, if this is the case the dummy variable 

takes the value 0.  
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CHAPTER 4 

ECONOMETRIC SPECIFICATION & DATA ISSUES 

 

 

 

 

This chapter starts with the econometric specification used in this thesis and continues 

with a motivation of why this specification has been done. It continues with a description 

of the data used in the study and discusses the data issues. Finally there is a discussion 

about the correlation between the explanatory variables.  

4.1 Econometric specification & Estimation issues  

In this study a panel data set will be used, this implies that the data is made up of repeated 

observations on the 24 countries that are involved in this study through time, which 

consist of the 5 PISA-studies conducted from 2000-2012. This leaves three major 

approaches in order to estimate the econometric model. That is a) a pooled OLS model, 

b) a fixed effects model or finally c) a random effects model. In this thesis the approach 

will be a pooled OLS model. Given this and the fact that logarithmic values of the 

observations will be used the model to be estimated will be: 

𝑙𝑛𝑃𝐼𝑆𝐴𝑆𝐶𝑂𝑅𝐸𝑖𝑡 = 𝛽1 + 𝛽2 ∗ 𝑙𝑛𝑅𝑇𝑊𝑖𝑡 + 𝛽3 ∗ 𝑙𝑛𝐼𝑇𝐼𝑀𝐸𝑖𝑡 + 𝛽4 ∗ 𝑙𝑛𝑃𝐻𝑌𝐴𝐶𝑇𝑖𝑡 + 𝛽5

∗ 𝑙𝑛𝑃𝑇𝑅𝑖𝑡 + 𝛽6 ∗ 𝑙𝑛𝑃𝐴𝑅𝐼𝑖𝑡 + 𝛽7 ∗ 𝑙𝑛𝑃𝐴𝑅𝐸𝑖𝑡 + 𝛿𝐻𝑃 

 

(3) 

Where i is the given country at time period t. 

When working with panel data, the approaches mainly used are fixed or random effects 

regressions (Dougherty, 2011). In the fixed effects model the effects that are specific for 

individuals are allowed to have correlation with the explanatory variables. In this model 

the parameters for the individual countries will have the same slope, but their intercepts 

will be unique. This implies that the unobserved effects such as cultural and institutional 

factors for individual countries will be included in the countries intercepts (Dougherty, 

2011). However, since every individual country in this study only has a maximum of 5 

observations each and due to the fact that dummy variables need to be specified for all 
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countries but 1, this approach will limit the degrees of freedom to much to be useful in 

this essay. 

In the random effects model it is assumed that the effects that are country-specific are 

independently distributed of the explanatory variables. In this case, the degrees of 

freedom will not be affected as in the fixed effects regression (Dougherty, 2011). 

However, there still are conditions that need to be fulfilled if random effects should be 

used. One of these is that the observations can be characterized as a random distribution 

of a given sample (Dougherty, 2011). In the sample in this thesis, the countries have not 

been chosen randomly. In the first step of the selection process all of the countries that 

have placed top 20 in any of the PISA subjects in any of the five studies were included. 

The reason for this is because the countries that has performed relatively well in the PISA 

study were sought to be included in this thesis in order to try to capture the factors that 

are causing a high PISA score. In this stage a total of 33 countries were in the sample. 

From this sample 7 of the countries/regions were omitted due to lack of data4. Besides 

these countries the United Kingdom5 and Belgium6 were also excluded from the sample. 

When using a pooled OLS model all observations from the panel data are pooled and the 

model is estimated as a regular OLS model. A problem with this approach is that the 

opportunities of the panel data in terms of comparing results between countries over time 

are not possible. Instead the results for the different variables will be averaged over all 

the countries. With this method it will still be possible to identify which variables that are 

affecting the PISA-score and their relative importance among this sample of countries.  

4.2 Data 

The data that mainly has been used are from cross-country educational reports conducted 

by OECD. The main source has been from OECDs “Education at a Glance” reports 

(OECD, 2002, 2005, 2008, 2010b, 2011, 2014b). These reports consist of data such as 

teacher wages, pupil-teacher ratios, adult education level, intended instructional time and 

percentage of instructional time that is devoted to physical activity. The data used for 

                                                           
4 These countries/regions were Hong Kong, Lichtenstein, Macau, Shanghai, Singapore, Taiwan and 

Vietnam. 

5 Because some of the available data were individual for the different constituent countries of the United 

Kingdom while the PISA score is measured for the entire United Kingdom. 

6 Because some of the available data were individual for the French and the Flemish communities while 

the PISA score is for Belgium as a whole.  
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parents’ income, i.e. purchasing power parity GDP per capita is from the World Bank. 

(The World Bank, 2015). The data used for the PISA score are from OECD reports 

(OECD and UNESCO, 2003) and (OECD, 2004, 2007, 2010a, 2014a). 

Table 4 contains descriptive statistics about the explanatory variables. The value of the 

minimum and maximum observations indicates that there are large variances between the 

different countries over time for all of the variables. The dataset is unbalanced since data 

were not available for all countries at all time periods; this issue is further discussed in 

section 4.3. However, by analysing the number of missing observations the variable with 

the largest share of missing observations still had data available for approximately 75% 

of the observations, which implies that a vast majority of the observations had data 

available. 

Table 4 Overall descriptive statistics 

Variable Mean Std.Dev Minimum Maximum Observations Missing 

RTW 37 579 14610.31 7 309 69 815 114 6 

ITIME 892 95.91 644 1 148 114 18 

PHYACT 75 18.47 45 118 114 29 

PTR 13.19 2.90 7.9 21.5 114 5 

PARI 32 442 10 067.51 10 600 65 104 114 0 

PARE 76.82 11.67 40.0 92.0 114 3 

Source: Author’s own calculations and OECD (2002, 2005, 2008, 2010b, 2011, 2014b) 

Where RTW = relative teacher wage, PTR = pupil-teacher ratio, PARI = parents’ income, 

PARE = parents’ education, ITIME = instructional time, PHYACT = physical activity in 

school. 

The following sections will be a walkthrough of the data on the variables used in this 

thesis. Of simplicity reasons and in order to present the data in an illustrative way the 

countries values for the different variables are their mean value for that specific variable 

in the bar-charts.  

4.2.1 PISA SCORE 

In Figure 1 the different countries mean PISA score are shown for the countries in the 

sample. The countries are sorted by their mean PISA score, with Finland which have the 

highest mean PISA score in this sample leftmost, and Slovakia which have the lowest 
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mean score rightmost. The narrow line between Ireland and Germany separates the 

countries into two groups. The countries to the left of the line have average scores 

exceeding the sample average and are considered to be high performers and the countries 

to the right of the line have mean scores that are below the sample average and are 

considered to be low performers. 

Figure 1 PISA-score 

Source: Author’s own calculations and OECD and UNESCO (2003), OECD (2004, 2007, 

2010a, 2014a) 

The horizontal line in the bar-charts for the explanatory variables is the averaged value 

for a specific variable for the entire sample, and helps illustrating how a country are 

positioned concerning that specific variable in relation to the other countries in the 

sample. The label Mean PISA score shows where the mean score is for the entire sample 

and separates the high performing countries from the low performing countries. The high 

performers are to the left of this label and the low performers to the right. The reason why 

some of the countries do not appear in all figures is because of missing data observations 

for that variable.  

4.2.2 Relative teacher wage 

Figure 2 shows the mean relative wage of the countries in this sample. By analysing the 

top-performers, all countries except for Estonia have wages that is around or above the 

sample average. On the other hand, by looking at the low-performers the majority of the 

countries have relative wages that are inferior compared with the average. This 
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strengthens the expectation that the relative teacher wage will have a positive influence 

on the PISA-score. Sweden’s average relative wage is below the sample average and 

indicates that the teachers’ salaries in Sweden are relatively low from an international 

perspective. 

Figure 2 Relative teacher wage 

Source: Author’s own calculations and OECD (2002, 2005, 2008, 2010b, 2011, 2014b) 

4.2.3 Intended instructional time 

Figure 3 shows the average amount of intended instructional time for the countries in the 

sample. 44% of the top performing countries have average instructional times that are 

below the sample average, while 56% have average instructional times exceeding the 

sample average. 69% of the low performing countries have average instructional times 

that are below the sample average, while 31% of the low performers have average 

instructional times that exceeds the sample mean.   

The ratio among the top performers are distributed quite evenly with countries that have 

instructional time that exceeds the sample mean and are below the sample mean, but the 

share that has instructional times exceeding the average are predominant. Among the low 

performers a majority of the countries have instructional times that are below the sample 

average. With these facts in mind, the expected result would be that that more intended 

instructional will enhance the schooling results.  
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Figure 3 Intended instructional time 

Source: Author’s own calculations and OECD (2002, 2005, 2008, 2011, 20137) 

4.2.4 Physical activity  

Figure 4 shows the average amount of time spent on physical activity for the different 

countries. 56% of the top performing countries have average time spent on physical 

activity that exceeds the sample average. While 54% of the low performing have below 

average time spent on physical activity. The ratios among the top- and low-performers of 

time spent on physical activity are quite similar.  

However, due to the fact that the share of the top performing countries that have physical 

activity that exceeds the sample average is larger than the top performers that have times 

below. And the fact that the share of low performers that have times that are below the 

sample average exceeds the share that that have times that are over the sample average. 

These two facts combined leads to an expectation that physical activity will have a 

positive influence on schooling results.   

                                                           
7 The data for the 2012 instructional time are from 2011 since data for 2012 was not found. 
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Figure 4 Physical activity 

Source: Author’s own calculations and OECD (2002, 2005, 2008, 2011, 20138) 

4.2.5 Pupil-teacher ratio 

Figure 5 shows the mean pupil-teacher ratios for the countries in the sample. 60% of the 

top performers have ratios that exceeds the sample mean and approximately 79% of the 

low performers have ratios that are lower than the average. Considering these facts and 

by scrutinizing the bar-chart it may seem as a higher pupil-teacher ratio will lead to a 

higher PISA-score, which would be contrary of what was expected. One fact that should 

be noted is that Finland, which is the best performing country has an average pupil-teacher 

ratio that is among the lowest in the sample. 

 

                                                           
8 The data for the 2012 physical activity are from 2011 since data for 2012 was not found. 
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Figure 5 Pupil-teacher ratio 

Source: Author’s own calculations and OECD (2002, 2005, 2008, 2011, 2014b) 

However, by analyzing the changes in pupil-teacher ratios for the top-performing 

countries in 2000 and 2012 a negative trend can be identified for all of the countries as 

can be seen in Table 59. This implies that a lowering of the pupil-teacher ratio seems to 

be important for decision makers. The same pattern can also be identified for Sweden 

which is not considered a top performer but are included in the table due to the purpose 

of this essay. 

Table 5 Trends in pupil-teacher ratio 

Country Mean Pscore PTR 2000 PTR 2012 Trend (+/-) 

Finland 542 10.7 8.9 - 

Korea 541 21.5 18.1 - 

Japan 531 16.8 14.1 - 

Canada 527 18.1 15.8 - 

New Zealand 522 19.9 16.4 - 

Australia 521 12.6 12.0 - 

Netherlands 521 15.710 15.6 - 

Estonia 518 12.311 9.9 - 

Ireland 509 15.9 15 - 

Sweden 501 12.8 11.3 - 

Source: Author’s own calculations and OECD (2002, 2014b) 

4.2.6 Parents’ income 

Figure 6 shows the mean parental income for the involved countries. 60% of the top 

performing countries have mean parental incomes exceeding the sample average, while 

the distribution between the low performers are 50/50. Furthermore, the two countries 

with the highest parental income are among the low performers, but so are also the three 

countries with the lowest parental income in the sample. From these averaged values it is 

hard to determine the expected affect the parental income will have on the PISA score.   

                                                           
9 Switzerland is not included in Table 3 due to missing observations for both 2000 and 2012 
10 Year of reference 2003 due to no participation in PISA 2000 
11 Year of reference 2006 due to no participation in PISA until 2006 
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Figure 6 Parents’ income 

Source: Author’s own calculations and the World Bank (2015) 

4.2.7 Parents’ education 

Figure 7 shows the mean parental education for the involved countries. 50% of the top 

performing countries have average values exceeding the sample average. While 71% of 

the low performers have mean values exceeding the average mean. However, the three 

countries with the lowest level of parental education are among the low performers. The 

average values do not give any clear indications of what the outcome will be.  

 

Figure 7 Parents’ education 
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Source: Author’s own calculations and OECD (2002, 2005, 2008, 2011, 2014b) 

4.3 Data issues 

Data were not available for all the countries that were included in the first selection 

process described in section 4.1. In order to try to achieve a data set that was as balanced 

as possible the selection of which countries that are included were made after the 

collection of data. However, the panel dataset is still unbalanced since all countries do 

not have available data for all years. Dolton and Marcenaro-Gutierrez (2011) whom 

applied a similar approach as in this essay stated that an unbalanced panel in the most 

cases does not cause any major problems if the number of countries and years are large 

enough12.  

How PISA is measured affects the reliability of the study. In section 2.2 the methodology 

of how the PISA study is conducted was described. To secure that the test are performed 

in the same way in all countries there is a long process of guaranteeing that the questions 

are the same no matter of the language. Furthermore, the decision of which schools that 

will be participating is made by the PISA-organization, which prevents countries from 

only letting high performing schools participate in PISA in order to improve their 

appearance.  

The questions in PISA are however not designed according to the countries course 

syllabuses, which may make the PISA result misleading if it does not measure what the 

pupils actually are learning in school. Investigations about this potential problem with 

international studies have been done in Sweden (Skolverket, 2006a,b). Regarding PISA 

it was concluded that it is a quite high degree of international consensus regarding what 

knowledge is required in the three different subjects that PISA measures (Skolverket 

2006a,b). Considering reading it was concluded that major similarities between PISA and 

the realization of the Swedish course syllabus exists (Skolverket, 2006a). Furthermore, 

the framework in PISA in math and science is in its principal features and details in 

accordance with the objectives in the Swedish steering documents (Skolverket, 2006b). 

This similarity between how PISA is measured and the Swedish course syllabuses 

strengthens the reliability of this study, at least considering the Swedish results.  

                                                           
12 What is considered large enough is a subjective judgement, but as a comparison their study included 39 

countries for 12 years, while this study includes 24 countries for 5 time periods. 
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4.4 Multicollinearity 

If the correlation between two variables is high enough to affect the output from the 

regression analysis negatively the model suffers from multicollinearity (Dougherty, 

2011). A high correlation will lead to a high variance in the distribution of the coefficients, 

which makes the risk of erratic estimates high (Dougherty, 2011). Furthermore, if the 

correlation is high the standard errors will be high which makes the corresponding t-value 

low, and this affects the conclusion of the t-test (Dougherty, 2011). However, even if the 

model should suffer from multicollinearity the regression is still unbiased and the 

standard errors are valid (Dougherty, 2011). One important fact is that even if the 

correlation between two variables is high it is not certain that the model suffers from 

multicollinearity, but a good indicator that something might be wrong is if the correlation 

exceeds 0.7-0.8. Table 6 shows the correlation between all the explanatory variables used 

in this essay.  

Table 6 Correlation matrix 

 LRTW LITIME LPHYACT LPTR LPARI LPARE 

LRTW 1.00 0.33 0.09 0.17 0.73 -0.13 

LITIME 0.33 1.00 0.50 0.16 0.22 -0.39 

LPHYACT 0.09 0.50 1.00 0.17 0.02 -0.09 

LPTR 0.17 0.16 0.17 1.00 -0.21 -0.06 

LPARI 0.73 0.22 0.02 -0.21 1.00 0.07 

LPARE -0.13 -0.39 -0.09 -0.06 0.07 1.00 

Source: Author’s own calculations 

Where LRTW = log of relative teacher wage, LPTR = log of pupil-teacher ratio, LPARI 

= log of parents’ income, LPARE = log of parents’ education, LITIME = log of 

instructional time, LPHYACT = log of physical activity in school 

The only correlation that is high enough to give cause for concern is between the log of 

relative teacher wage and the log of parental income where the correlation is 0.73. 

Possible solutions for dealing with potential multicollinearity are to impose a linear 

restriction between the highly correlated variables or to drop one of the correlated 

variables (Dougherty, 2011). Both of these methods have been tested, that is, a regression 

with a linear restriction have been made and regressions have been done by omitting one 

of the highly correlated variables for both variables. The value of R-square, F-value and 
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the t-values for the different variables have been compared with the original regression 

and by doing this the conclusion could be drawn that the original model produced the best 

outcome. Therefore the model does not seem to suffer from multicollinearity. 
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CHAPTER 5 

RESULT & ANALYSIS 

 

 

 

 

In this chapter the regression results are presented and interpreted. Furthermore, the 

results are compared with previous research and possible explanations for unexpected 

results are presented.  

Table 7 contains the results from the pooled OLS regression. Since all variables except 

the dummy is logarithmic they can be interpreted as elasticities, which implies that if a 

given independent variable increases by 1% the dependent variable changes with the 

percentage shown by the coefficient. The value of R-square is 0.779, which implies that 

77.9% of the variables in the dependent variable can be explained by the variation in the 

independent variables. The F-value is 36.72 which is higher than the critical F-value at a 

1% significance level that is between 2.87-2.91, thus with 99% certainty at least one of 

the estimated coefficients are separated from 0.   

Table 7 Pooled OLS result 

Variable Abbreviation Coefficient t-stat 

Dummy for high performers  HP 0.063*** 11.97 

Log of relative teacher wage  lnRTW 0.026*** 3.78 

Log of intended instructional time  lnITIME  -0.11*** -4.12 

Log of time spent on physical activity  lnPHYACT  0.041*** 3.88 

Log of pupil-teacher ratio  lnPTR -0.014 -1.21 

Log of parents’ income  lnPARI -0.027** -2.55 

Log of parents’ education  lnPARE 0.028** 2.18 

Note: * indicates significance level: ***=1%, **=5%, *=10% 

The regression result shows how the independent variables affect the PISA-score. All 

variables except for the pupil-teacher ratio are statistically significant at a 5% level at 

least.  
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If the relative teacher wage increases by 1% the PISA-score will increase by 0.026%. The 

results say that the relative teacher wage have a positive impact on schooling results, this 

is in line with what is intuitively expected and with previous research such as Dolton and 

Marcenaro-Gutierrez (2011). As can be seen from Figure 2 all of the top performing 

countries except Estonia have average wages that exceeds the sample mean.  Sweden, on 

the other hand has an average wage that is lower than the sample mean. By using the 

argument that teachers’ salaries serves as a proxy for teacher quality, the conclusion can 

be drawn that high performing countries tend to pay their teachers better and are therefore 

attracting higher quality teachers.   

If the intended instructional time increases by 1% the PISA-score will decrease by 0.11%. 

The results indicate that intended instructional time has a negative effect on schooling 

results, which means that more instructional hours will lower the results. This result is 

contrary to what was expected. Lavy (2009) concluded that more hours in school 

generated better results. However, in that study a larger sample of countries were used 

and might therefore have captured the variations between countries in a better way. One 

possible explanation for why these result deviates from the results obtained by Lavy 

(2009) is that marginal productivity of teachers may be an important factor, i.e. how much 

the output increases when instructional time increases by 1 hour. Furthermore, time spent 

with homework and private tutors are likely factors that affect schooling results.  

Another explanation might be that the instructional time in this study has been measured 

as the total intended instructional time for all subjects, while the PISA score measures the 

performances in reading, math and science. As discussed in section 3.4.2 the optimal 

measure when having the PISA-score as the dependent variable would be to measure the 

how much time each country spends on instructional time in the subjects that PISA 

measures. The deviating result can be because of the validity problems with this variable, 

due to the fact that countries with a “low amount” spent on instructional time, can actually 

have a large proportion of that time spent on reading, math and science and therefore 

using total intended instructional time can be misleading.  

If the time spent on physical activity increases by 1% the PISA-score will increase by 

0.041%. The results indicate that physical activity has a positive impact on school results. 

This result was in line with what was expected and it strengthens the evidence of the 



   

32 
 

importance of physical activity suggested by for example Basch (2010), Ericsson and 

Karlsson (2012) and Fedewa and Ahn (2011).  

If the pupil-teacher ratio increases by 1% the PISA-score will decrease by 0.014%. The 

results show that the pupil-teacher ratio has a negative impact on schooling results. The 

results were in line with what was expected. However, significant results were not 

obtained and therefore the result should be interpreted with caution. As previously 

discussed in section 4.2.5 lowering the pupil-teacher ratio seems to have been a popular 

policy variable for the top performing countries which implies that it most probably are 

considered to be an important variable in politics concerning schooling outcomes. The 

results in this thesis cannot strengthen this belief due to the fact that significant results 

were not obtained. This result is similar to the conclusion drawn by Hoxby (2000) who 

found no significant results that decreasing the class size will increase schooling results. 

On the other hand Barro and Lee (2001) produced significant results that lower pupil-

teacher ratios will enhance schooling results.  

If the parental income increases by 1% the PISA-score will decrease by 0.027%. In other 

words if the parental income increases the result indicates that the PISA score will 

decrease. This is contradictory of the results by Barro and Lee (2001) and against with 

was intuitively expected. This result might partially be explained by Heller Sahlgren 

(2015) reasoning that countries that have had a relatively late economic development may 

perform well on international tests because of an accelerated economic growth that first 

will boost and later shrink the educational outcome as a function of income. This implies 

that the marginal value of education diminishes when the income has reached a certain 

point.  

 

From Figure 6 it can be seen that the number of countries having a mean parental income 

exceeding the sample average are 13. Out of these countries approximately 54% are low 

performers. Solely this fact do not give support to the reasoning that high income 

countries follow this pattern. However, the two countries with the highest parental income 

are among the bottom 5 performing countries in the sample. This may give some support 

to the fact that when the income has become high enough, the marginal value of education 

will diminish. This would also be in accordance with economic theory that the perceived 

marginal utility is diminishing. However, it is important to bear in mind that this pattern 
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is not significant for all high income countries. To investigate this issue further is beyond 

the scope of this essay. 

 

If the parental education level increases by 1% the PISA-score will increase by 0.028%. 

The result indicates that the higher share of a country’s population from the age 25-64 

that has completed upper secondary school, the higher the PISA-score.  This serves as a 

proxy for parents’ education. This result is logical since parents’ have shown to value 

education more if they have higher education themselves. This result is in line with Barro 

and Lee (2001). 
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CHAPTER 6 

DISCUSSION 

 

 

 

 

This thesis mainly set out to answer two research questions. In this chapter the results of 

these two questions are discussed and conclusions about the results are drawn. Finally, 

suggestions for further research are made. 

6.1 What are the contributing factors to a high PISA-result?  

The results were significant for almost all of the variables, although some of the results 

shown to affect the PISA result in the opposite direction of what was expected 

beforehand. The variables relative teacher wage, physical activity, parents’ education and 

the pupil-teacher ratio all had the expected outcome and were in line with previous 

research. It was discussed that lowering the pupil-teacher ratio seems to have been a 

popular policy measure among the top performing countries. One important thing to bear 

in mind though, is the fact that the results for the pupil-teacher ratio were not significant 

and can therefore not strengthen the belief of the importance of a lower pupil-teacher 

ratio. Hoxby (2000) obtained similar results with the conclusion that smaller class size 

had no significant effect on schooling results. On the other hand Barro and Lee (2001) 

concluded with significant results that lowering the pupil-teacher ratio will enhance 

schooling results and in this thesis the pupil-teacher ratio shown to affect the PISA score 

in the expected direction, although with the lack of significance this result should be 

interpreted with caution.      

In this study, parents’ income and intended instructional time had opposite effect on 

schooling results with what was expected and deviates from previous research. 

Considering instructional time a possible explanation for this deviation was that marginal 

productivity of teachers may be more important than the quantity of teaching. Moreover, 

time spent with homework and private tutors are factors that affect students’ knowledge 

and these factors are not measured with this variable. Another explanation might be that 

in this study the total intended instructional time has been used, while the PISA score 
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only measures knowledge in math, reading and science. Considering parental income a 

partial explanation may be that a rapid economic growth may first enhance and later 

diminish the educational outcome as a function of income.  

6.2 How can Sweden improve their schooling system? 

The family factors parents’ education and income are background variables that cannot 

be affected in the short-run by policy decisions and will therefore not be discussed in this 

section. This leaves the four policy variables: relative teacher wage, intended instructional 

time, time spent on physical activity and the pupil-teacher ratio.  

As previously mentioned the results for pupil-teacher ratio was not significant in this 

study. Lowering the pupil-teacher ratio seems as previously discussed to have been a 

popular policy decision among the high performing countries in this study. However, due 

to the lack of significance that pupil-teacher ratios actually affects the school results in 

this study no recommendations for Sweden considering the pupil-teacher ratio will be 

given. As discussed there might be several possible explanations for why the instructional 

time has a negative influence on schooling results. Due to these potential problems any 

advice will not be given about the instructional time. 

As expected the relative teacher wage shown to have a positive impact on the PISA score. 

In Figure 2 it can be seen that Sweden’s average teacher wage is below the sample 

average. It is a reasonable assumption that the teacher salaries reflects the relative status 

of teaching compared with other professions. Therefore, in order to attract high quality 

teachers’ and enhance the status of teaching it is of vital importance to increase the 

relative teacher wages in Sweden. 

It is widely recognized that physical activity have many positive health effects and 

numerous studies have concluded that it has a positive effect on the cognitive ability and 

schooling outcome. From Figure 4 it can be identified that Sweden’s average time spent 

on physical activity is lower than the sample average. Given the fact that physical activity 

shown to have a positive effect on schooling results in this thesis the recommendation is 

to increase the time spent on physical activity in Swedish schools. 

6.3 Suggestions for further research 

A possible way of improving this research would be to only include instructional time for 

the subjects that the dependent variable actually measures. Furthermore, other variables 

could be tested in a similar model in order to try to explain schooling outcome in a better 
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way. This could also be done with other international results as the dependent variable in 

order to compare differences and similarities. 

More observations for individual countries in a study like this would increase the 

likelihood of estimating a solid fixed effects model and in that way capture country unique 

effects. An alternative to this is to include more countries, given that data is available. 

This would open up more possibilities of acquiring better results and capture effects such 

as cultural and institutional differences in the model as well.  This could be done by 

sorting the countries in different groups so that the countries that have similarities in 

cultural and institutional aspects are placed in the same group. Every group would have 

a dummy variable that hypothetically will capture group specific effects that otherwise 

would not be included in the model.   
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