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Abstract   
The purpose of having a high-quality education system is not only to increase the human 

capital level of the younger population, but also a mechanism to minimize the differences 

between children’s chances to succeed in life. Children who come from poor backgrounds 

and have low educated parents will be given a possibility to succeed through a high-

quality education system. This thesis will investigate how much the parents’ educational 

background affects the child’s educational attainment and what role the quality of the 

country’s education system has.  

  

The theoretical frameworks originally developed by Gary Becker will be applied to 

determine the educational transmission from the parents to the child. The findings show 

that there exist some intergenerational transmission of educational attainment which is 

lower if the country has a high-quality education system. High-quality education system 

makes children to low educated parents higher educated than in countries with low-

quality education system. Children to high educated parents are less likely to receive high 

educational attainment in high-quality education systems compared with in countries 

with low-quality education system.  

  

Keywords: intergenerational mobility, education quality, econometrics.  
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1. Introduction  

1.1 Background  
Children are born with different parental backgrounds and research has shown that these 

differences seem to play a crucial role in determining the children’s future success in life 

(Blau, Duncan & Tyree 1967; Björklund & Jänti 1997; Corak 2013). A broad field of 

research has been focusing on this under the name intergenerational mobility or 

intergenerational transmission. In economics, the largest focus has been on the mobility 

in income while sociologists have been focusing more on the mobility in classes of society. 

Regardless of which variable is chosen it seems to be fair to say that education plays a 

crucial role in determining people’s future success in life. Human capital theory states 

that future earnings depend on educational attainment because they raise productivity 

or signal ability (Borjas 2013). This makes intergenerational educational mobility 

strongly related to intergenerational mobility in earnings, wealth and success.  

   

Another important factor in a child’s success is the quality of the education system, as a 

low-quality education system could have a negative impact on children’s success. 

However, high educated parents should be more able to compensate their children for 

the poor education than low educated parents will. This thesis aims to find out if that 

assumption is correct and, if possible, to explain what factors it depends on. Furthermore, 

the relationship between intergenerational mobility and a country’s education quality 

will be examined.  

  

In order to get a more complete picture of the intergenerational mobility, the thesis also 

aims to examine patterns between parents’ educational attainment and their children’s 

cognitive abilities. The hypothesis is that an increases in the parental educational 

attainment will increase the child’s cognitive ability. Perhaps, the magnitude will depend 

on the quality of the education system. In this thesis, cognitive ability of the children will 

be measured as a test score outcome.  

  

The findings in this thesis show that there exist intergenerational transmission that is 

reduced if the quality of the education system increases. High-quality education system 

makes it more likely for a child of a parent with primary education to receive either 
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secondary or tertiary education, while it reduces the probability of receiving primary 

education. For children to parents with either secondary or tertiary education, the 

probability of acquire primary or tertiary education is lower if they live in a country with 

a high-quality education system.  

1.2 Purpose  
The purpose of the thesis is to answer the following three questions:  

1. Is there any transmission of educational attainment across generations?  

2. Is the intergenerational transmission of educational attainment different between 

countries with education system of high respectively low quality?   

3. Assuming there is a difference of intergenerational transmission of educational 

attainment between countries with high- and low-quality education system, how 

does the intergenerational transmission of educational attainment change for 

each specific group of educational attainment, i.e. primary, secondary and tertiary 

education?  

To answer these questions, we conduct a cross country study of 19 countries that are all 

members of the Organization of Economic Co-operation and Development (OECD). 

Different theories of intergenerational mobility will be used to explain and discuss why 

or why not the success of a child from an educational perspective should depend on the 

quality of the education system. In economic terms this boils down to the question if the 

quality of the education system, that can be seen as the public investment in the child, 

should be identified as a substitute or complement to the parents’ investments. The size 

of parents’ investment represents their own effort to make sure that their child receives 

good education. To be able to understand the questions we will now define the most 

important keywords.  

1.3 Definitions of Keywords   
Some keywords are used throughout the thesis which are important to understand.   

● Transmission in this thesis refers to the transmission of educational attainment 

from one generation to the next.   

● Intergenerational mobility refers to the likeliness to reach a certain level of 

achievement, in our case education and cognitive ability, regardless of your 

parents’ level. High transmission of educational attainment is equal to low 
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intergenerational mobility and if the transmission is low, or does not exist, it 

implies a high intergenerational mobility. This has been measured on income or 

education between fathers and sons (see for example Corak (2006 & 2013)). In 

this thesis, however, no distinction is made for the gender of the individuals. 

Instead the parent with the highest education in the family, independent of gender, 

will be chosen to explain the education of the child that also will be independent 

of gender.  

● Quality of education system in this thesis is an approximation of public 

expenditures or investments. The quality of education systems is a complex and 

sometimes subjective measure and could refer to many parameters. However, in 

this thesis it is measured as earlier students’ level on test scores from Trends in 

International Mathematics and Science Study (TIMSS). The countries are divided 

in two groups. Half of the countries, with the highest average test scores, form one 

group which will be referred as countries with high-quality education systems. 

The rest of the countries, which has the lowest average test scores, forms the 

group with low-quality education system. A dummy variable will be used which 

shows whether the country’s education system is of high or low quality.  

● Parental investments are used alternatively with parental expenditures and do 

refer to the same thing which in this thesis is the resources parents allocates to the 

child's educational development. This could be e.g. to which extent they help their 

child with homework or monetary investments that aims to improve their 

educational environment. The theories originate from Becker (1979 & 1986) who 

assumes that a child's future achievements to some extent depends on the parents’ 

investments. The parents get utility from their own consumption and the utility of 

their children and they will invest in the children’s development in a way that 

maximizes their own utility. The grade of the investments will depend on the 

parents’ resources and level of altruism towards the child. These two factors 

combined with public investments and certain characteristics that a child inherits 

from its parents then determines the future human capital level of the child. We 

do not have data on the parents’ investments partly because it is a very broad 

concept since it could refer to many different types of investments. Instead, the 

presumption will be that the cost of investment from a parent into a child is lower 

for a parent with high educational attainment. This means that parents with low 
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educational attainment do not have the resources to do the same investments into 

their child's educational attainment as parents with high educational attainment. 

For instance, it is easier for high educated parents to help their child with its home 

works. If all parents have identical utility functions (i.e. their level of altruism with 

respect to the child is the same), then the parents with higher educational 

attainment will, due to lower cost, invest more in their children’s education and 

the parents with lower education will invest less. This reasoning is similar as what 

Becker (1986, p. 15-16) suggests. Because of parents with low educational 

attainment are not able to make optimal investments their child will receive lower 

educational attainment than will parents with high educational attainment, 

holding everything else equal.   

● Educational attainment in this study refers to three different levels of education, 

i.e. all individuals either takes the educational attainment value 1, 2 or 3. The first 

level is the lowest and refers to primary and lower secondary school. Individuals 

without any education is also included in this category. Children typically finishes 

lower secondary school after a 9 year of schooling (OECD 1999, p. 33-36). The 

second level means upper secondary school. Children usually enter upper 

secondary school at the age 15 or 16 and it typically ranging from between 2 and 

5 years (ibid., p. 39-45). This level also includes “post-secondary, non-tertiary” 

education, which only some countries offers and typically last between 6 months 

and 2 years. This education stage is slightly more advanced than upper secondary 

school but it cannot be seen as tertiary education (ibid., p. 47-50). The third and 

highest level represent all education attainments on a tertiary education level or 

higher. From now on, these three levels will be referred as primary, secondary and 

tertiary education and are coded as 1, 2 and 3. Parents’ educational attainment 

represents the highest of mother or father’s educational attainment.  

 

1.4 Method and Data  
We are going to use econometric models to measure the different effects. Relevant 

economic theory will be used in order to explain the results. The data is collected from a 

dataset from the Programme for the International Assessment of Adult Competencies 

(PIAAC) (OECD 2016) which will most importantly provide us with the children’s 

educational attainment and test score outcome and as well as their parents’ educational 
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attainment. PIAAC will also provide us with other variables and information about the 

children. As measurement of the countries’ quality of education systems, data is collected 

from the Trends in International Mathematics and Science Study (TIMSS).  

1.5 Restrictions  
Our measurement of quality of education is restricted to just the average test score 

outcomes on tests which can be seen as a measure of academic ability. Hence, we do not 

take into account other possible factors that could determine the choice of educational 

attainment as, for instance, return to schooling. We do not have data on the parents’ age 

which could affect their educational attainment. Intergenerational mobility is sometimes 

measured across more than two generations (see Lindahl et al. 2014), however, this is 

outside the scope of this thesis where focus will only be on the transmission across two 

generations.  
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2. Theory  
The theories used in this thesis are principally related to the field of intergenerational 

mobility. The theories are used in different social sciences but the economic theories 

could be traced back to Becker and Tomes’ (1979) ideas about utility maximizing 

behaviour of families as an explanation of intergenerational transmission of income. 

Becker and Tomes wrote two articles (1979 & 1986) about intergenerational 

transmission which Becker later included in a comprehensive book (1991). Goldberger 

(1989), who was inspired by Galton’s (1886) ideas, criticizes Becker’s ideas and promotes 

instead theories about regression to the mean across generations without any significant 

impact of parental investments and utility maximizing behavior. In the following sections, 

the theories will be discussed more in detail.  

 

2.1 Intergenerational Mobility  
Theories of intergenerational mobility try to explain the mobility or transmission of 

different variables across generations. Usually, this variable is income, social class or 

education. The general model normally used in intergenerational mobility theory is a 

regression model over two periods (see equation (1)) constructed as a log-log-model. A 

log-log-model is a model where both the independent and dependent variables are 

transformed to their natural logarithms. With income as an example, Yt will be the 

logarithmic income of the child in period t and Yt-1 will be the logarithmic income of the 

parent in period t-1. The important parameter in the following regression is the β-value.  

  

(1) 𝑌𝑌𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽 × 𝑌𝑌𝑡𝑡−1 +ℰ𝑡𝑡   
  
The value of β tells us the intergenerational earnings’ elasticity of the child's income with 

respect to the parents’ income. If β=0.5 a 10% difference in earnings in parents’ 

generation results in a 5% difference in the child's generation. If β=1 that means the 

relationship is the same in both generations and would mean that there is no mobility in 

the society. A β=0 would mean that there exists no relationship between the parents and 

the child with respect to income, which implies absolute mobility. See Blanden (2013) for 

a more technical review.  
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When the model is constructed as a log-log-model, with respect to income, it is possible 

to interpret the β-value as elasticity, which is shown above. However, when educational 

attainment is measured it cannot be constructed as a log-log model but instead as a linear 

model. The reason is that the educational attainment values are discrete and restricted 

between 1 and 3 (in this thesis) and therefore not suitable as a log-log-model. The 

interpretation of the values will be slightly different but the general idea will be the same, 

i.e. high values on β will indicate low mobility and low values on β will indicate high 

mobility.   

2.1.1 Becker-Tomes Model  
Becker and Tomes (1979 & 1986) have developed a theory that aims to explain the 

transmission of income from one generation to the next. Their model is built upon utility 

maximizing parents. They assume that parents gain utility not only from their own 

consumption but also from the utility of their children. This is explained through a utility 

function:  

   

(2) 𝑈𝑈𝑡𝑡 = (𝑍𝑍𝑡𝑡) + 𝛿𝛿×𝑈𝑈𝑡𝑡+1  

   

where Ut is the utility of the parent, Zt is their own consumption and Ut+1 is the utility of 

the child. The value of ẟ indicates the level of altruism of the parents towards the child.  

Parents will choose to maximize this function given their budget constraint:  

   

(3)  𝑋𝑋 = 𝑍𝑍 + 𝐼𝐼  

   

where X is the parents income, Z is their consumption and I the investment in the child. 

In Becker and Tomes (1986) the budget constraint is dropped and replaced with the 

assumption that parents could borrow at the capital market in order to invest but there 

will be capital restrictions for poorer families stopping them from optimal investments.  

However, the principle of utility maximization is still the same.  

   

Parents invest both in their children’s human and non-human capital. In this thesis, focus 

will be at the investments in human capital and more specifically the investments in the 
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children’s education. According to Becker and Tomes (1986), the human capital level of 

the child is determined by three factors:  

   

(4)  𝐻𝐻𝑡𝑡 = (𝐸𝐸𝑡𝑡, 𝑥𝑥𝑡𝑡−1, 𝑠𝑠𝑡𝑡−1)  

   

The first term, Et, represents the fact that children are born with different conditions 

which affects their ability to acquire human capital in different ways. In the BeckerTomes 

model this is called endowments and is gained as:  

   

(5)  𝐸𝐸𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽 × 𝐸𝐸𝑡𝑡−1 + 𝑣𝑣𝑡𝑡  
  

where Et-1 is the endowments that are inherited by the parents. In human capital theory 

this could be both cultural and biological characteristics. For instance, some families 

could have a tradition of childhood learning. The error term vt is a component that 

depends only on luck and not on the parents. Parents are assumed to not be able to invest 

in the child's endowments.  

   

The second term, xt-1, illustrates in what extent the parents are able to make other 

investments in their children. This could be monetary investments but also investments 

in their own time and energy to, for example, help their child with homework and in other 

ways create a good educational environment for the child.  

   

Lastly, the third term, st-1, shows that public investments which targets education can 

affect children’s educational attainment. For instance, this could be public policies with 

the aim to improve the country’s education system or the children’s growth and 

development environment. These three factors - inherited abilities, childhood 

investments and public investments - will, according to Becker and Tomes, determine the 

level of human capital of children.  

  

Becker (1991, p. 191-192) assumes that parents will invest in the child in a way that 

compensates for the endowment and public expenditures which in other words mean 

that they are seen as substitutes. Suppose there was an increase in public expenditures, 

then this will be compensated by a decrease in the parental investments because they will 
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then allocate their resources in a way that is more efficient. Becker also mentions the 

possibility of public expenditures as complementary to parental expenditures but comes 

to the conclusion that they are more likely to be substitutes and expresses it like this:  

  
“Parents might not reduce, and could even raise, their expenditures on participating 

children if these programs raised returns on parental expenditures. Still, however, the 

main effect of these programs is probably a redistribution of family expenditures away 

from the children participating, with a small net increase in total expenditure on these 

children. These programs could even be classified as failures, since redistribution is not 

supposed to be their main purpose“ (Becker 1991, p. 192).  

  

However, he argues that for poorer families it will not necessarily be any offsetting effect 

due to the fact that public programs help them to afford the optimal level. Hence, they will 

be complementary to parental expenditures (Becker 1986, p.35).  

 

2.1.2 Regression to the Mean-Model  
In contrast to the Becker-Tomes model (1986), the regression to the mean-models are 

built on assumptions of mechanical transmissions to the next generation. The theory can 

be traced back to Galton (1886) that used the heights of different generations to show 

that it was more likely for the child of an extraordinarily tall parent to be shorter than the 

parent and the other way around, instead of both generations being extraordinarily tall. 

This reasoning could be applied to any other characteristic that is transmitted across 

generations. For instance, children can inherit very beneficial attributes but, of course, it 

is also possible to inherit very large weaknesses. Across generations these two effects will 

cancel each other out and transmission across generations in any family will eventually 

regress to the mean.  

   

These theories were later developed and translated to make it more applicable in an 

economic context by among others Goldberger (1989) who criticized the Becker-Tomes 

model. Goldberger argues that theories about utility maximizing parents are not crucial 

to explain the transmission of income or other variables across generations. More 

specific, Goldberger argues that these theories do not capture anything that mechanical 

models fails to do. Goldberger is for instance sceptical towards Becker's (1991) 

conclusion about offsetting effects. As described in our description of the Becker-Tomes 
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model, every increase in a child's luck, E, or public expenditures, st-1, will be compensated 

by a decrease in parental expenditures. This effect will be greater than the effect of raised 

rates of return on parental expenditures. Goldberger (1989) does not agree with this and 

describes his critics against Becker through a change in Becker’s function:  

  

(6) Becker’s function:  𝑌𝑌 = 𝑟𝑟(𝑥𝑥 + 𝑠𝑠) + 𝐸𝐸  

  

(7) Goldberger’s adjustment: 𝑌𝑌 = 𝑟𝑟(𝑥𝑥 + 𝑠𝑠) × 𝐸𝐸  

   

where x is the parental investments, s the public investments and E is the child’s 

endowments. r denotes the rate which only affects the investments. According to Becker’s 

function, the factors are most likely substitutes towards each other in the sense that, if 

e.g. an increase in public investment would occur, it would result in a decrease in parental 

investments and the effects would eventually cancel each other. Goldberger’s equation, 

on the other hand, implies that children’s income is based multiplicatively on parental 

investments, public investments and the child’s endowments. This means that the factors 

are complementary.   
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3 Earlier Research  
In this chapter a brief presentation will be made of what some other studies have 

concluded regarding intergenerational mobility in education.   

3.1 Studies on Intergenerational Mobility in Education  
Apart from the relatively broad literature on intergenerational mobility in income and 

social class there has been some studies about intergenerational mobility in educational 

attainment as well. In 2007, a comprehensive cross-country study about 

intergenerational mobility and education equality was made by Hertz et al. (2007) 

including 42 different countries over 50 years. The authors compared both correlations 

and measurements on education elasticity to try to discover patterns over time. Their 

results are presented in table 1. The elasticities (in the table called Coefficient) is a 

measurement of intergenerational mobility in education but they are not calculated 

directly from a regression model, as was presented in section 2.1. Instead, the calculations 

of the education elasticities are based on the intergenerational mobility for income. See 

Hertz et al. (2007) for a thoroughly derivation of the calculated elasticities. In the study 

they find that the regression coefficients for the parents’ education attainment falls over 

time, which indicates higher mobility now than before. However, they see no such trends 

when it comes to correlation.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 



17  
  

Table 1.   
Countries Ranked by Average Parent-Child Schooling Correlation, Ages 20-69  

  
Notes. Retrieved from Hertz et al. (2007). Coefficients can be seen as the elasticities.  

3.2 Studies on Intergenerational Mobility and Public Investments  
Checchi et al. (1999) compares Italy and the US with respect to education and 

intergenerational mobility. They use a probit regression model to compare probabilities 

of reaching a higher educational attainment between the two countries. They conclude 

that the mobility in Italy is lower than in the US, despite a more egalitarian education 

system in Italy compared to the US. The study showed that it is more likely for children of 

high educated parents to be high educated in Italy and also less likely to receive higher 

education if you have a low educated parent, compared to the US. This contradicted their 

hypothesis which said that higher public spending on education, as in Italy, would result 

in higher mobility than if the public spending was low, as in the US.  
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Solon (2004) developed a model built on Becker and Tomes’ theories to explain 

intergenerational mobility through parental and public investments in children. By 

analyzing the Becker-Tomes model, he defines some factors that could determine the 

level of intergenerational mobility with respect to income. Solon discovers that the 

mobility is negatively affected by heritability of income related traits, the return in 

earnings of human capital and the efficacy of human capital investment. It increases with 

more progressive public investments in human capital. See Solon (2004) for a more 

technical review.  
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4 Data  
Data will be used primarily to measure the educational attainment of parents and 

children, the test score outcome of the child and the quality of countries’ education 

system. The data on the parents’ and the children's educational attainment as well as the 

children's test score outcome is collected from the PIAAC survey that is organized and 

conducted by OECD (2016). The data of the surveys were collected the first time in 2012 

and then again for some countries in 2015. In order to measure the countries’ quality of 

education system data will be used from TIMSS which was carried out in 1995.  

  

In this thesis the education system quality is preferably measured at the time when the 

children start their education. Then it is possible to assume that the parent had 

information about the quality of the country’s education system at the time of their 

potential investment in the child's education, which is related to the mentioned theories 

developed by Becker. Furthermore, the goal is to measure the children’s educational 

attainment when they are old enough to have been able to finish a tertiary education. 

Based on these two restrictions, the cohorts 1985, 1986 and 1987 from the PIAAC data 

have been chosen. Each individual in the sample will then be 10 years old or younger in 

1995 when the TIMSS results was collected and at least turn 25 in 2012 when the first  

PIAAC data was collected. The countries from the PIAAC data that do not also have data 

from the TIMSS-test will be excluded. There will be data on around 5500 individuals from 

19 countries. The exact number of individuals differ between the regressions because, for 

instance, some individuals have not a valid test score and others has not mentioned their 

own educational attainment. The distribution of the individuals over the countries and 

cohorts are shown in figure 1.  
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 Figure 1.   
Number of Individuals from Each Country and Cohort  

  
Notes. Retrieved from PIAAC.  

4.1 Variables  
In this section it will be describe in detail how the variables, educational attainment and 

quality of education system are defined and constructed.  

4.1.1 Educational Attainment  
Education is typically defined as either years of schooling or educational attainment. In 

this thesis it is defined as educational attainment. To define education as years of 

schooling could create problems in a cross-country analysis because you then have to 

assume that one year of schooling has the same effect in all countries which the 

differences in the construction of countries’ education systems prevents. The same 

amount of years of schooling could mean different things in different countries (Blanden 

2013, p.44-45). Instead, data on educational attainment of both parent and child will be 

used in this thesis.   

  

PIAAC contains data of children’s educational attainment which is distributed over seven 

different levels, according to the International Standard Classification of Education 

(ISCED) (OECD 1999). Additionally, there is also one variable which shows children’s 

educational attainment in three different levels, more specific “Less than upper 
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secondary”, “Upper secondary” and “Above upper secondary”. When the children are 

asked about the highest of their mother or father’s level of education they are measured 

in three different levels, namely “Neither parent has attained upper secondary”, “At least 

one parent has attained secondary and post-secondary, nontertiary” and “At least one 

parent has attained tertiary”. The answers “Don’t know”, “Refused”, “Not definable” and 

“Not stated” are coded as missing values. The children’s and parents’ educational 

attainments are comparable because both corresponds with the “1 to 3” classification 

which is illustrated in “Descriptive Statistics”.  

  

The PIAAC survey is our main dataset used. It is essentially a survey of adult skills and is 

relevant for this thesis to measure educational attainment and the test score outcome of 

the children. This survey is done in three different rounds for different countries and 

around 250 000 adults participated. It was done through home interviews of individuals 

between the age 16 and 65. Data have been collected from 19 countries from the two first 

rounds that were carried out in 2012 and 2015 which resulted in around 5500 

individuals. The survey was only conducted on individuals who have finished their 

education.   

  

The child’s test score outcome is based on their score on PIAAC’s numeracy and literacy 

test. The average of these two tests was derived and used as a measurement of the child’s 

cognitive ability. The countries differ in their means of their child’s test score, which can 

be seen in figure 2.   

Figure 2.  
The Countries’ Average Score on the PIAAC-test  

   
Notes. Retrieved from PIAAC. The test was made in 2012 for all countries except Israel, Lithuania 
and Slovenia where it was made in 2015.   



22  
  

4.1.2 Quality of the Education System  
Education quality could be defined in different ways, many of them impossible to 

measure. Therefore, studies are limited to the definitions that are possible to quantify. 

This could be for example public spending on education. However, this definition could 

be misleading because it does not say anything about where or to what the money is 

spent. Because one major goal of countries’ educational system is to improve the 

academic performance of the student, test scores is probably a better measurement 

(Rosen & Gayer 2014, p. 138-139). The test scores from the TIMSS-test from 1995 will be 

used, which was also the first time the study was carried out. TIMSS from 1995 is chosen 

because it matches the time when the individuals in the sample are young enough to just 

have started school. This is crucial to the thesis of several reasons. First of all, if it 

measured the quality when they had already started their education it would not have 

been possible to distinguish if it is the parents’ investment choice or the education quality 

which affects the children’s test score outcomes. Secondly, economic theories of utility 

maximizing parents will not be applicable if they did not have information about the 

quality of the education system at the time of their potential investments. Thirdly, the 

results of the TIMSS-test is comparable between countries and will then be easy to 

interpret.  

  
The quality of a country’s education system is based on the average results on the TIMSS-

test from 1995. TIMSS is performed on students in primary school, middle school and the 

final year of secondary school and it includes tests in both mathematics and science. This 

comprehensive study gathers contextual data from over a half million students. The 

results were reported some years after the study was done in three different achievement 

reports (Beaton et.al. 1996a, 1996b, 1997a, 1997b and 1998). In order to get an 

appropriate estimation of the countries’ education quality, the average test score from 

the different education levels of schools and both subjects for each country has been 

calculated. Some of the countries did not perform the test for all the education levels or 

subjects which means that our estimation of their quality is not as precise as the 

estimations based on results from both subjects and all three levels. The ten best 

performing countries, colored dark blue in figure 4, are defined as countries with high-

quality education system.  
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Figure 3.    
The Countries’ Average Score on the TIMSS-test.  

  
Notes. Retrieved from Beaton et.al. (1996a, 1996b, 1997a, 1997b and 1998). The test was carried out in 

1995 for all countries.  

 
4.2 Coding  
The sample used in this thesis consists of 5970 observations of children. 478 of them did 

not report any of their parent’s educational attainment, i.e. they answered “Not 

definable”, “Don’t know/Refused” or “Not stated or inferred”. This answers are coded as 

missing. However, if the child only reported one of their parent’s educational attainment, 

this was used as a measurement of the highest of mother or father’s level of education. 

We are then left with 5492 individuals. Additionally 5 children did not report their own 

educational attainment but reported at least one of their parents’. This ends up with 5487 

valid observations and 483 invalid for the regressions where we use children’s 

educational attainment as dependent variable. 2 individuals did not do the PIAAC test and 

did not report their parents’ educational attainment. We are then left with 5490 

individuals when we run regressions with children’s test score outcome as dependent 

variable. For the control variable “native”, which shows if the individual are born in the 

country or not, 156 individuals had this as missing variable. Instead of excluding all these 

individuals we replaced the missing values with the average of the rest individuals, which 

was 0.884.  
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4.3 Problems with the Data  
There is some problem with the data which will be described in detail in this section.  

4.3.1 Assumption regarding when individuals finish their education  
One issue with this data and the chosen cohorts is the assumption that individuals have 

finished their education when they are 25 years old, which not necessarily has to be the 

case. However, without this assumption the cohorts would be even older and the 

measurement of quality would be less accurate. The PIAAC survey excludes individuals 

who have not completed their studies yet and therefore the population could be distorted. 

Individuals who still has not finished their education when they are 25 or older could 

have certain characteristics which could affect our result, because they are not included. 

For instance, individuals who still educate themselves at the age of 26 tend to have 

attained higher educational level and therefore tend to differ in their characteristics 

compared to other 26 year olds who have finished their education. This problem could 

have been solved if instead the quality of the education system was measured earlier than 

1995 because then we could use older cohorts. With older cohorts, it would not be a 

problem to assume that the age group have finished their education. However, this is not 

possible due to the fact that the first TIMSS was carried out in 1995. We will now try to 

show that our chosen individuals’ educational characteristics is similar to the whole 

populations’.  

  

Table 2 shows the proportion of the individuals who have tertiary education from another 

data set (Barro & Lee 2010) and ours (PIAAC). Barro and Lee (2013) uses the same 

grouping system of educational attainment as in this thesis, namely the ISCED, and their 

individuals are between 25 and 29 years old. The differences between the averages are 

relatively small (43.1% and 46.9%). If our chosen sample has approximately the same 

ratio of tertiary educated individuals as the rest of the 25 to 28 years olds in the whole 

population (which is represented by Barro and Lee’s dataset) it indicates that our 

assumption that individuals finish their education when they are 25 years old is 

somewhat accurate. Note, however, that the Barro and Lee data set and PIAAC is from 

2010 respectively 2012. The Barro & Lee data set also included 29 years old which also 

could affect the numbers.   
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Table 2.   

Comparison Between Tertiary Educated Individuals in Two Different Data Sets  

  
Notes. Retrieved from Barro & Lee (2010) and PIAAC.  

  
4.3.2 Different Age  

Another problem with the data is the individuals from the three countries where PIAAC 

was carried out in 2015 (the rest are carried out in 2012). They are from the same cohorts 

which means that they are in average three years older than the rest. This could suggest 

that their characteristics differ, due to their higher age. For instance, their performance 

on the PIAAC-test could differ.   

4.3.3 Measurement of Quality of Education System  

The TIMSS data, which measures the quality of education system, only includes 

individual’s test score outcomes in mathematics and science. Their test score outcomes 

in reading are therefore not included in the classification of the education system’s 

quality. This gap would be filled if data also was collected from another OECD organized 

survey called Progress in International Reading Literacy Study (PIRLS), which is basically 

the same as TIMSS except that it focus on reading ability rather than mathematics and 

science. Naturally, this addition would provide the study a more accurate measurement 

of countries’ education systems and presumably contributed to a more correct outcome. 
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However, the reason this is not feasible for this thesis is simple that PIRLS was first 

carried out in 2001 which is, as discussed above, too late to qualify as a measurement of 

the quality of education systems in this thesis.  

4.3.4 Cohorts  

The decision to choose the cohorts 1985, 1986 and 1987 is considered the best to fulfill 

the purpose of the thesis. Still, the chosen cohorts will create some complications. If one 

assumes that children start their education at the age of five or six, it means that the 

chosen cohorts are already in school in 1995 when TIMSS was performed. This implies 

that our measurement of quality of education system is partly incorrect. Despite this, 

these cohorts have been chosen. This is motivated by the fact that the students who did 

TIMSS in 1995 either goes to primary, middle or secondary school which means that some 

of them started school in the late 1980's. This indicates that the TIMSS from 1995 also, in 

some extent, measures the countries’ education quality from the years before 1995, 

assuming that a student accumulates knowledge and ability from all their years in school.   
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5 Descriptive Statistics  
The following tables and figures will provide us some descriptive statistics of the used 

variables.  

 
5.1 Some Descriptives of the Countries  
Table 3 contains descriptive statistics of the countries used in the study.  
  

Table 3.   
Educational Attainment and Test Score Outcome  

  

  
Country  

  

  
Obs.  

  
% of total 

observations  

Mean of 
educational 
attainment, 

children  

  
Std.  

Dev.  

Mean of 
educational 
attainment, 

parents  

  
Std.  
Dev.    

  
Mean of 

test 
score  

  
Std.  

Dev.    

Belgium  260  4.4%  2.47  0.62  2.27  0.72  310.25  41.51  

Cyprus  361  6.1%  2.54  0.69  2.01  0.76  294.76  39.12  

Czech  
Republic  

411  6.9%  2.31  0.58  2.22  0.48  300.30  39.13  

Denmark  276  4.6%  2.36  0.68  2.30  0.75  286.18  59.24  

France  356  6.0%  2.37  0.70  2.09  0.73  290.51  50.22  

Ireland  319  5.3%  2.29  0.64  1.98  0.78  282.19  46.22  

Israel  392  6.6%  2.34  0.70  2.33  0.79  277.20  53.86  

Italy  196  3.3%  2.03  0.65  1.64  0.68  276.77  41.50  

Japan  239  4.0%  2.56  0.60  2.55  0.54  317.12  34.45  

Korea  322  5.4%  2.64  0.50  2.06  0.72  304.93  32.83  

Lithuania  284  4.8%  2.46  0.62  2.64  0.61  295.03  40.31  
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Netherlands  239  4.0%  2.21  0.73  2.07  0.81  311.69  43.33  

Norway  
281  4.7%  2.34  0.63  2.45  0.66  303.00  50.14  

Russian  
Federation  

316  5.3%  2.78  0.48  2.42  0.63  297.34  39.23  

Sweden  239  4.0%  2.36  0.61  2.49  0.68  305.88  59.73  

Slovakia  364  6.1%  2.20  0.62  2.00  0.56  292.03  44.02  

Slovenia  310  5.2%  2.31  0.57  2.09  0.65  286.53  46.78  

Spain  321  5.4%  1.96  0.86  1.64  0.80  268.87  47.73  

United  
Kingdom  

484  8.1%  2.29  0.64  2.14  0.68  282.02  51.31  

All countries  
5970  100.0%  2.36  0.67  2.17  0.73  292.72  47.61  

Notes. Retrieved from PIAAC.  

5.2 Grouping of Educational Attainment  
Table 4 illustrates how the different educational attainments are grouped in this thesis 

and how the different levels are defined. The distribution of both the children’s and the 

parents’ educational attainments are presented.   
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Table 4.   
Grouping and Distribution of the Educational Levels  

  
Notes. Retrieved from OECD (1999) and PIAAC.  

5.3 Distribution of Educational Attainment between Parents and 
Children  
Table 5 shows the educational attainment of children of parents with different 

educational attainments. The proportion of children with primary education diminish as 

the parents’ education increases (it goes from 29.5% to 3.63%). Similarly, the proportion 

of tertiary educated children increases as the parents’ education increases (from 25.7% 

to 66.27%).   

  

Table 6 is the same as table 5 except that only children from countries with high-quality 

education systems are included. The pattern is similar as in table 5.   

  

Table 7 is the same as table 5 and 6 except that only children from countries with low 

quality education systems are included. The numbers differ slightly from table 6, 

especially for children with low educated parents where a bigger part of children in 

countries with low-quality education system attain primary education.  
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Table 5.   
Distribution between parents and children with respect to educational attainment  

  
Notes. Retrieved from PIAAC. The upper values represent the number of individuals and the lower 
values represent the percentage.   

  

  
Table 6.   

Distribution Between Parents and Children with Respect to Educational Attainment in 
Countries with High-Quality Education System  

 
 
 
 
 
 
 
 
 
 
 
 
 
Notes. Retrieved from PIAAC. The upper values represent the number of individuals and the 
lower values represent the percentage.   
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Table 7.   

Distribution Between Parents and Children with Respect to Educational Attainment in 

Countries with Low-Quality Education System  

  
Notes. Retrieved from PIAAC. The upper values represent the number of individuals and the lower 
values represent the percentage.   

  

5.4 Test Score Outcome  
PIAAC’s test score can take a value between 0 and 500 and the following histogram and 

table illustrate the distribution and some characteristics of the test scores of the 

individuals in our sample.   

Figure 4.   
Test Score Outcome  

  
Notes. Retrieved from PIAAC.  
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Table 8.   
Characteristics of the Test Score Outcome  

  
Notes. Retrieved from PIAAC.  
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6 Method  
Different econometric models will be used to answer our three questions:  

1. Is there any transmission of educational attainment across generations?  

2. Is the intergenerational transmission of educational attainment different between 

countries with education system of high respectively low quality?   

3. Assuming there is a difference of intergenerational transmission of educational 

attainment between countries with high- and low-quality education system, how 

does the intergenerational transmission of educational attainment change for 

each specific group of educational attainment, i.e. primary, secondary and tertiary 

education?  

For the first question, two simple ordinary least squares (OLS) regression models will be 

run, with two different outcomes: educational attainment of the child and the test score 

outcome of the child. The test score outcome is a measurement of cognitive ability. To 

answer the second question the quality of the countries’ education system will be 

implemented in to the model. This is done by creating a dummy variable for quality and 

an interactive variable that consists of parents’ educational attainment and quality of the 

education system. For the third and last question both a linear probability model (LPM) 

and a probit model will be used. In all models some control variables will be used which 

will be described more thoroughly later on.   

6.1 Question 1  
To see if there is any transmission across the two generations two OLS regressions will 

be run. They are both based on the original model of intergenerational mobility. 

Regression (8) aims to explain the educational attainment of children, 𝐸𝐸𝑖𝑖𝐶𝐶ℎ𝑖𝑖𝑖𝑖𝑖𝑖 , through the 

educational attainment of the parents. Regression (9) aims to explain the test score 

outcome of children, 𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝐶𝐶ℎ𝑖𝑖𝑖𝑖𝑖𝑖 , through the educational attainment of the parents, 

𝐸𝐸𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃.  

  

  
 

(9)  𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝐶𝐶ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽 × 𝐸𝐸𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠 + 𝜀𝜀𝑖𝑖   
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Just as in the original model of intergenerational mobility the β coefficients are of interest. 

A positive significant value indicates transmission across generations. The higher the 

value is of β, the lower is the mobility. An insignificant value or values close to zero would 

indicate that there is no transmission across generations which implies high mobility.  

   

These regressions are done for all countries all together and separately for all countries. 

When the regressions are run for all the countries some country level variables are 

included, such as the Gini coefficient, GDP per capita and the amount that the country 

spends on education as percent of the country’s GDP.  

 

6.2 Question 2  
The second question is answered by developing the models used for Question 1. The 

new additions are a variable for quality of education system, 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐, and an interactive 

variable that consists of the parents’ educational attainment and quality of the education 

system, .  

  

(10) 𝐸𝐸𝑖𝑖𝐶𝐶ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1 × 𝐸𝐸𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽2 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 + 𝛽𝛽3 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 × 𝐸𝐸𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 +

𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠 + 𝜀𝜀𝑖𝑖 

  

(11) 𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝐶𝐶ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1 × 𝐸𝐸𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽2 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 + 𝛽𝛽3 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 × 𝐸𝐸𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 +
𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠 + 𝜀𝜀𝑖𝑖 

 

The quality variable is a dummy variable coded 1 for high-quality education system and 

0 for low-quality education system. This will make it possible for us to tell the relationship 

between the quality of the education system and the educational attainment of the child 

as well as the relationship between the quality of the education system and the test score 

outcome of the child.  

The value of β3 determines if the transmission of educational attainment or if the 

relationship between parents’ educational attainment is different depending on whether 

the quality of the education system is high or low. The magnitude of β3 will determine to 

what extent the quality of the education system and the parents’ investment in their 
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children are complements. If β3 is 0, then the quality of the education system and the 

parental investments are not complementary.  

6.3 Question 3  

6.3.1 Linear Probability Model  
In the third and last question, the aim is to answer how the transmission of educational 

attainment and the relationship between the parents’ educational attainment and the 

child's test score outcome change when controlling for the quality of the education system 

for different educational attainments. To do this, a linear probability model (LPM) is used 

which is an OLS model with a dummy variable as the dependent variable. A dummy 

variable is constructed for every level of education, i.e. one for primary education, one for 

secondary education and one for tertiary education. Furthermore, dummy variables for 

secondary education and tertiary education for the parents will be constructed. The 

parents with primary education will represent the intercept in the regression. There will 

be one regression for each educational attainment that the children can attain and 

additionally one for the test score outcome of the child. The regressions are presented 

below in equation (12) to (15). The educational attainment will be explained by parents 

with secondary and tertiary education (β1 and β2), the quality of the education system 

(β3) and interactive variables (β4 and β5). The interactive variables are an interaction 

between two dummy variables: the quality of the education system and the parents’ 

educational attainment.   

 

(12) 𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝐶𝐶ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1 × 𝑇𝑇𝐸𝐸𝐶𝐶𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽2 × 𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽3 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 + 𝛽𝛽4 ×

𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 × 𝑇𝑇𝐸𝐸𝐶𝐶𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽5 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 × 𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠 + 𝜀𝜀𝑖𝑖 

 

(13) 𝑇𝑇𝐸𝐸𝐶𝐶𝑖𝑖𝐶𝐶ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1 × 𝑇𝑇𝐸𝐸𝐶𝐶𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽2 × 𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽3 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 + 𝛽𝛽4 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 ×
𝑇𝑇𝐸𝐸𝐶𝐶𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽5 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 × 𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠 + 𝜀𝜀𝑖𝑖  

 

(14) 𝑃𝑃𝑇𝑇𝐼𝐼𝑖𝑖𝐶𝐶ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1 × 𝑇𝑇𝐸𝐸𝐶𝐶𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽2 × 𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽3 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 + 𝛽𝛽4 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 ×
𝑇𝑇𝐸𝐸𝐶𝐶𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽5 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 × 𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠 + 𝜀𝜀𝑖𝑖  
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(15) 𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝐶𝐶ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1 × 𝑇𝑇𝐸𝐸𝐶𝐶𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽2 × 𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽3 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 + 𝛽𝛽4 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 ×

𝑇𝑇𝐸𝐸𝐶𝐶𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽5 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 × 𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠 + 𝜀𝜀𝑖𝑖  

 

The α-value represents the probability that the dependent variable takes the value 1 if all 

the explanatory variables takes the value 0. It is the same as the probability of a child to 

receive e.g. tertiary education when having a parent with primary education. The value of 

one coefficient represent the additional probability for the observations that takes the 

value 1 of that specific dummy variable. For instance, the value of the coefficient of the 

dummy variable for parents with secondary education (β1) will be the additional 

probability for a child to receive e.g. tertiary education if its parents have secondary 

education.  

  

To calculate the different probabilities for a child to receive e.g. tertiary education 

depending on the educational attainment of the parent, all the values of the coefficients 

of the dummy variables which takes the value 1 will be added. This will be done for all 

three levels of parental education. To clarify, an example of how to calculate a child’s 

probability to attain tertiary education will be given. The example will be linked to 

equation (12). Let's say that the child lives in a country with a high-quality education 

system and its parents have tertiary education. The probability to attain tertiary 

education then consists of the values of α, β2, β3 and β5. The α-value, i.e. the intercept, is 

the baseline and therefore always included as explained earlier. The β-values represent 

the additional effect of parents having attained tertiary education (β2), the child living in 

a country with high-quality education system (β3) and the combination of that the child 

has tertiary educated parents and living in a country with a high-quality education system 

(β5).   

  

There is, however, some problems with the LPM. It assumes that the marginal effects will 

be constant and also there is nothing that prevents the LPM from taking negative values 

or values larger than 1 (Dougherty 2011, p. 354-358). To avoid these problems the LPM 

will be compared to a probit model, which will be described in the next section.   



37  
  

6.3.2 Probit Model  
There could be uncertainty in the accuracy of the results of the LPM model. Therefore, the 

results from the LPM will be compared with results from a probit model. A probit model 

is, just as the LPM, a model used when the dependent variable is a dummy variable. It is a 

binary choice model that instead of OLS uses maximum likelihood to predict probabilities. 

The model is nonlinear in its distribution and therefore the interpretation of the model 

will be different from the LPM. In the probit model is it not possible to interpret the 

coefficients in a standard way because they are only one part of the probability estimates. 

Unlike the LPM, the probit model is restricted to outcome values between 0 and 1, and 

the marginal effects will not be constant. (Dougherty 2011, p. 365-367)  

  

The probit model have some weaknesses in this study. The probability of the outcome 

variable will be the unconditional probability for the child to receive a certain educational 

level. That implies that the intercept will not have the same interpretation as in the LPM. 

This means that the probabilities from the LPM and the probit model will not be 

comparable for the children of parents with primary education. Instead, only the 

coefficients for each dummy variable from the LPM will be compared with the 

probabilities for each dummy variable from the probit model. Ideally, the values from the 

probit model will be similar to the values from the LPM. This indicates that the 

probabilities from the LPM is accurate and inferences are possible to do.  

6.4 Control Variables  
The regressions include two dummy variables as control variables, namely if the child is 

born in the country and if both parents are born in the country. This data is collected from 

PIAAC. When running regressions for all countries, country level variables will be added 

as control variables in order to remove possible country level effects which could affect 

the outcome. These are the countries’ Gini coefficients, GDP per capita and the spending 

on all educational levels measured as a percentage of the country’s GDP. By keeping these 

variables the same, we will ideally show that our main independent variables are the 

reason for the changes in the dependent variable. The numbers are presented below for 

each country and represents data from 1995. If a country did not have any data from 

1995, then data on years as close to 1995 as possible will be used. The Gini coefficient, 
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GDP per capita and the spending on education is collected from OECD (2018a & 2018b) 

and the World Bank (2018a, 2018b & 2018c).   

  

The variable which shows the countries’ quality of education system can be seen as a 

control variable. It shows whether or not the country has an education system of high 

quality and is based on their results on TIMSS. To get a better understanding of the 

country level variables, they will be presented below (table 9) followed by their effect on 

the children’s educational attainment, where all control variables are included (table 10). 

See Appendix A for more characteristics of the control variables.  

  
Table 9.   

Country Level Variables  

  
Notes. Retrieved from PIAAC, OECD (2018a, 2018b & 2018c) and World Bank (2018a & 
2018b). Gini coefficient, GDP per capita and % of GDP spending on education are collected 
from 1995 or as close to 1995 as possible.  
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Table 10.   
The control variables’ effect on the children’s educational attainment.  

  
Notes. *, ** and *** denote significance at the 0.10, 0.05 and 0.01 level, respectively. P-values 
in parentheses. Quality = A dummy variable which shows if the country has high-quality or 
low-quality education system. Native = A dummy variable which shows if the child is born in 
the country or not. Parents natives = A dummy variable which shows if both of the child’s 
parents are born in the country. Gini = The country’s Gini coefficient (OECD 2018a & World 
Bank 2018a). GDP per capita = The country’s GDP per capita (World Bank 2018b). Spending = 
The country’s spending on all educational levels measured as the percentage of all public 
spending (OECD 2018b & World Bank 2018c).   
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7 Results  
Each question will be answered by an explanation and interpretation of the tables which 

will be presented below. The regressions have all been presented in chapter 6.  

7.1 Question 1  
By running the OLS regressions presented in 6.1 it is possible to identify significant 

positive values for the coefficients that explain the child’s outcome with respect to the 

parents’ education. The results is presented in table 11. When all countries are included, 

the intergenerational transmission of educational attainment is 0.324, which means that 

a difference of 1 unit of educational attainment in the parents’ generation results in a 

difference of 0.324 units in the children's generation. With respect to each country the 

highest intergenerational transmission is observed in the Slovak Republic (0.591) and the 

lowest in Korea (0.124).  

  

The results also show a relationship between test score outcome of the child and parents 

educational attainment. The coefficient for all countries is 21.8 which says that for each 

unit increase in the parents’ educational attainment the child's test score outcome 

increases with 21.8 units. The relationship is the strongest in the Slovak Republic, 41.8, 

which also had the highest intergenerational transmission of educational attainment. The 

weakest relationship between the children's test score outcome and the parents’ 

educational attainment is observed in the Russian Federation, 5.24. This coefficient is not 

significant so we cannot conclude any relationship at all. The results indicate that there is 

intergenerational transmission of educational attainment and that the test score outcome 

of the child has a positive relationship towards parents’ educational attainment, for all 

countries except the Russian Federation. The results are presented in table 11. Both the 

results with respect to the specific countries and when all countries are included are 

presented.  
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Table 11.  
Transmission Between Children and Their Parents  

 
Notes. *, ** and *** denote significance at the 0.10, 0.05 and 0.01 level, respectively. The educational 

transmission and the test score outcome transmission represents the β-values from equation (8) and (9). 
Retrieved from PIAAC and TIMSS.  

7.2 Question 2  
The outcomes of the regressions presented in section 6.2 is shown below in table 12 and 

table 13. First, the values of the coefficients will be interpreted with words and 

continuously referring to the tables will be made. Recall the regressions which was 

presented in section 6.2:  

 

(10) 𝐸𝐸𝑖𝑖𝐶𝐶ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1 × 𝐸𝐸𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽2 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 + 𝛽𝛽3 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 × 𝐸𝐸𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 +

𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠 + 𝜀𝜀𝑖𝑖 

 

(11) 𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝑖𝑖𝐶𝐶ℎ𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1 × 𝐸𝐸𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝛽𝛽2 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 + 𝛽𝛽3 × 𝑄𝑄𝑄𝑄𝐶𝐶𝐶𝐶𝑐𝑐 × 𝐸𝐸𝑖𝑖𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 +

𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑟𝑟𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠 + 𝜀𝜀𝑖𝑖  
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The value of β3 will tell us to which extent parents’ investments into the child's education 

and the quality of the education system are complements to each other. As shown in Table 

12, the coefficient of the interactive variable is -0.0800. The value is significant which 

means that it can be concluded that it is separated from 0. The interpretation of the result 

will now be explained.   

  

The value of the coefficient of the first variable (β1) shows the transmission of educational 

attainment or the relationship between test score outcome and parents educational 

attainment when the quality of the education system is low. To get the corresponding 

values for the countries with high-quality education system we add β1 with the value of 

the coefficient of the interactive variable (β3). The result shows that the intergenerational 

transmission of educational attainment decreases from 0.364 to 0.28 if the country has 

high-quality education system, which can be seen in table 13. This means that the 

transmission of educational attainment is lower in countries with high-quality education 

system, i.e. the intergenerational mobility in educational attainment is higher.   

  

The value of the coefficient of the dummy variable for high-quality education system, 

0.164, will be added to the intercept for the countries with high-quality education system. 

The value of the intercept in the countries with education system of high quality will be 

1.627 and 1.463 in countries with education system of low quality. Based on the theory 

of utility maximizing parents this means that parental investments to some extent are 

complements to public investments i.e. the high-quality education system increases the 

rate of return to investment in the child's education. Then, for a child to reach one specific 

educational attainment, it requires a smaller amount of parental investment in countries 

with high-quality education system compared to countries with low-quality education 

system. This leads to higher intergenerational mobility in countries with high-quality 

education system than in low.   

  

The results do not show the same kind of effect when it comes to the children’s test score 

outcome, i.e. the quality of education system does not affect the test score outcome. On 

the contrary, the relationship between the parents’ educational attainment and the 

children’s test score outcome becomes slightly stronger if the quality of education system 
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is high. The value of the coefficient then increases from 21.74 to 22.34. The difference, 

though, is not significant so the difference could be negligible.  

  

Table 12.  
How Children’s Educational Attainment and Test Score Outcome Is Affected by Different 

Variables.  

  
Notes.*, ** and *** denote significance at the 0.10, 0.05 and 0.01 level, respectively. P-values in parentheses. 
ParEdu = Highest of mother or father’s educational attainment. Quality = A dummy variable which shows 
if the country has high-quality or low-quality education system. Native = A dummy variable which shows if 
the child is born in the country or not. Parents natives = A dummy variable which shows if both of the child’s 
parents are born in the country. Gini = The country’s Gini coefficient (OECD 2018a & World Bank 2018a). 
GDP per capita = The country’s GD per capita (World Bank 2018b). Spending = The country’s spending on 
all educational levels measured as the percentage of all public spendings (OECD 2018b & World Bank 
2018c).  
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Table 13. 
Difference Between High-Quality and Low-Quality Education Systems  

  
Notes. The interpretation will be that if e.g. the parents educational attainment increases by 1, the child’s 
educational attainment will increase by 0.28 and its test score outcome will increase by 22.34, assuming 
the child lives in a country with high-quality education system.  

7.3 Question 3  
When running the LPM together with the probit model we will try to answer Question 3.  

The results will be explained for each of the child’s educational attainment.  

7.3.1 Children with Tertiary Education  
The results, which is presented in table 14 and 15, show that the probability of a child 

receiving tertiary education increases with the parents’ educational attainment. The 

coefficients’ values of both the LPM and the probit model are close to each other. This 

indicates that LPM does succeed in providing values that can be trusted. When controlling 

for quality of the education system, the probability for a child to receive tertiary education 

increases for children with parents that have primary education from 0.189 to 0.222. For 

children with parents that have either secondary or tertiary education the probability 

decreases from 0.437 to 0.348 and 0.639 to 0.594.   

  
Table 14.  

Children with Tertiary Education  

  
Notes. *, ** and *** denote significance at the 0.10, 0.05 and 0.01 level, respectively. Robust standard errors 
are used. Par.Sec = A dummy variable which show if the parents have secondary education or not. Par.Tert 
= A dummy variable which show if the parents have tertiary education or not. High.Qual = A dummy 
variable which shows if the country has high-quality education system or not.  
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 Table 15.  
Children with Tertiary Education  

  
Notes. The coefficients refers to the coefficients from table 14.  

  

7.3.2 Children with Secondary Education  
The probability for a child to receive secondary education is greatest if the parents also 

have received secondary education. The probability becomes even higher if the quality of 

education system is high (increases from 0.432 to 0.533, see table 17). For the children 

that have parents with primary education the probability of receiving secondary 

education increases from 0.412 to 0.493. Children to parents with tertiary education have 

a probability of 0.269 to receive secondary education in countries with low-quality 

education system and 0.321 in the countries where the quality is high.  In general, the 

values of the coefficients from both the LPM and the Probit model are similar in size.   

 Table 16.  
Children with Secondary Education  

  
Notes. *, ** and *** denote significance at the 0.10, 0.05 and 0.01 level, respectively. Robust standard errors 
are used. Par.Sec = A dummy variable which show if the parents have secondary education or not. Par.Tert 
= A dummy variable which show if the parents have tertiary education or not. High.Qual = A dummy 
variable which shows if the country has high-quality education system or not.  
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Table 17. 
Children with Secondary Education  

  
Notes. The coefficients refers to the coefficients from table 16.  

7.3.3 Children with Primary Education  
The probability to receive primary education is the highest if your parents also have 

primary education. In countries with low-quality education system the probability is 

0.398 and in countries with high-quality education system the probability is 0.285, which 

can be seen in table 19. For the children that have parents with secondary education the 

probability is 0.131 if the quality of the education system is low and 0.118 if the quality 

of the education system is high. For the children that have parents with tertiary education 

the probability to receive primary education is 0.092 if the quality of education system is 

low and 0.085 if the quality is high.  

  
With respect to children that receives primary education the results on Question 3 is not 

as reliable as in the first two models. All the values of the coefficients are higher in the 

LPM than the probit.  

 Table 18.  
Children with Primary Education  

  
Notes. *, ** and *** denote significance at the 0.10, 0.05 and 0.01 level, respectively. Robust standard errors 
are used. Par.Sec = A dummy variable which show if the parents have secondary education or not. Par.Tert 
= A dummy variable which show if the parents have tertiary education or not. High.Qual = A dummy 
variable which shows if the country has high-quality education system or not.  
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Table 19. 

Children with Primary Education  

  
Notes. The coefficients refers to the coefficients from table 18.  

7.3.4 Children's Test Score Outcome   
The interpretation of the results with respect to the children's test score outcome is 

different than for educational attainment. The dependent variable is the test score 

outcome instead of a dummy variable. The coefficients should be interpreted as the 

expected value at the test score outcome for the children depending on their parents’ 

educational attainment. This model is not comparable with the probit model. The results 

shows that the expected value with respect to each of the parents educational attainments 

if the quality of education system is high, however the differences is not significant. The 

expected value is 252.0 if the parents have primary education and the quality of education 

system is low and 253.8 if the quality of education system is high. If the parents have 

secondary education the expected value 278.4 in countries with low quality education 

system and 283.1 in countries with high quality. The expected value of a child’s test score 

outcome is the highest if the parent have received tertiary education.  

It is 296.2 if the quality of education system is low and 300.5 if the quality is high.  

  

  

  

  

  

  

  

  
  



48  
  

Table 20. 
Children’s Test Score Outcome  

  
Notes. The standard regression table can be found in Appendix B where the coefficients and significances 

are shown.  

7.3.5 Summary of Question 3  
To summarize the results from Question 3 it is possible to distinguish some patterns. For 

a child to a parent with primary education the probability to receive secondary or tertiary 

education increases if the quality of the education system is high. For children to parents 

with either secondary or tertiary education the probability to receive primary education 

or tertiary education decreases and the probability of receiving secondary education 

increases, when the education system is of high quality.  
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8 Discussion and Conclusions  
The results demonstrate that there is a significant transmission of educational attainment 

across generations. This is the case for all of the 19 chosen countries included in the study. 

There is also significant results that suggest that there is a relationship between children’s 

test score outcome and their parents’ educational attainment. However, the magnitude of 

the transmission of educational attainment, as well as the relationship between the child's 

test score outcome and the parents’ educational attainment, differs between countries. 

One possible explanation, as the second question tries to determine, could be that the 

level of transmission or relationship is different due to different quality levels of 

countries’ education system. When a dummy variable for quality of the education system 

was included in the regression as well as an interactive variable consisting of both 

parents’ educational attainment and quality of the education system, the transmission of 

educational attainment in the countries with high-quality education system was 

significantly lowered. This outcome emphasizes that the intergenerational mobility in 

educational attainment is higher in countries with high-quality education systems. 

However, the relationship between children's test score outcome and the parents’ 

educational attainment does not seem do differ in the same extension.  

  

The results from Question 3 complicate the conclusion made in Question 2. The results 

from Question 2 show higher intergenerational mobility in educational attainment in 

countries with high-quality education system. The results from Question 3 show that 

children to parents with secondary or tertiary education has a lower probability of 

receiving tertiary education if the quality of the education system is high. This could be 

explained by the fact that the high-quality education systems make the marginal utility of 

receiving tertiary education lower than in countries with low-quality education system. 

The quality of the secondary education in a country with high-quality education system 

could be high enough for parents to settle with that educational attainment for their 

children. In other words, it could be optimal for the parents to invest in the extent that 

makes the child to receive “only” secondary education. The results also show that for a 

child, to a parent with primary education, the probability of receiving both secondary and 

tertiary education increases. This implies that for parents with primary education, 

parental investments is a complement to quality of education system i.e. public 

investments. For parents with secondary or tertiary education they are substitutes.  
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Compared with the earlier research demonstrated in section 3 the results from this study 

differ in some way. Hertz et al. (2007) also did a cross-country study that demonstrated 

intergenerational transmission in education. The values however is not the same and the 

ranking of the countries do also differ to some extent. It is also worth to state that the 

measurement method is different from ours. Hertz et al. used years of schooling whereas 

we used educational attainment in this thesis. These differences could all be explanations 

to the different results. Checchi et al. (1997) findings emphasize that the US, that have 

lower public spending on education than Italy, still exhibits higher intergenerational 

mobility. In this thesis the result is the opposite, high public investment leads to higher 

intergenerational mobility compared to low public investments. The different results 

could be explained by the fact that high public spending, which is used in Checchi et al., 

does not equal high-quality education system. Hence, the US could have higher quality of 

education system than Italy even if the public spending is lower.  

  

The results from this study give support to Becker's theories about offsetting effects as 

well as Solons model that showed that more public expenditure increases 

intergenerational mobility. Goldberger's criticism about the inability of economic theory 

to explain intergenerational mobility is not in line with the results in this thesis. 

Goldberger argues that the size of the parental investments is independent of parents’ 

economic choices but we have concluded the opposite through economic theories.  

  

To summarize, it is possible to increase educational attainment of children with low 

educated parents by increasing quality of the whole education system. However, it will 

not help those with higher educated parents due to offsetting effects.  
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10 Appendix  
 

Appendix A.  

Characteristics of the control variables.  

  

  
Notes. “speningcountry” represents the percentage of the country’s GDP spent on all education levels.   
  

Appendix B  
Standard regression table with children’s test score outcome as dependent variable.   

  
Note.  SECp = A dummy variable which shows if the parents have secondary education or not. TERTp = A 

dummy variable which shows if the parents have tertiary education or not.  qual = A dummy variable 

which shows if the country has high-quality education system or not.   
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