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Abstract 
 

 

A vast economic literature has pointed to the important role family background plays 

in affecting student achievement. Recent studies find that the effect of family 

background on student achievement differs substantially across countries. This thesis 

investigates the extent to which social norms, i.e., social values on education, 

influence the effect of family background on student achievement across countries. 

Using data from international surveys, I create comparable measures of student 

achievement, family background, and social norms, and estimate a two-stage 

regression model. The first stage regression estimates the size of the family 

background effect on student achievement in each country. The second stage 

regression investigates the degree to which variation in social norms explains 

variation in the estimated family background effect. I find substantial differences in 

the effect of family background on student achievement across countries, and that 

social norms are not a statistically significant explanation for the observed variation in 

the family background effect. The latter result suggests that there may be noise in the 

measure of social norms across countries, and that there is need for more accurate 

data on social norms to study more precisely the relationship between social norms 

and the effect of family background on student achievement.  
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1 Introduction 

Economic studies have shown that success in school is a fundamental basis for 

success in labor markets. Students who do well academically are more likely to 

achieve a higher occupational status and higher earnings in the future (see 

Ganzeboom et al. 1991; Blundell et al. 2005). Therefore, studying factors that 

influence student achievement has important implications for labor market outcomes. 

In this paper, I focus on one factor that contributes to student achievement – family 

background. In particular, I am interested in examining the extent to which social 

norms influence the effect of family background on student achievement across 

countries.  

The 1966 Coleman Report fueled debate on schooling in the United States by 

concluding that a student’s family background is a more important predictor of 

academic success than school attributes. This finding spawned a vast literature 

examining the relationship between family background and student achievement. 

Economic studies have found empirical evidence that family background has a 

significant impact on student achievement, both in the United States and abroad (see, 

e.g., Astone and McLanahan 1991; Hanushek 1992; Parcel and Dufur 2001). In these 

studies, parental education, the occupational status of the parents, or the possession of 

educational resources at home serve as measures of family background, because they 

are relatively easy to measure and comparable across sample units. Murnane et al. 

(1981) conduct econometric analysis using panel data from a sample of American 

students in grade 3 to 6 and observe a positive relationship between a mother’s 

education and her children’s test score. Children whose mothers hold a high school 

degree score 17 points higher on the standardized test than children whose mother did 

not complete high school. Sacerdote (2002) uses data of adoptees randomly assigned 
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to families and finds that the socioeconomic status of the adoptive family has a 

significant impact on the adoptee’s achievement test score and on whether the adoptee 

attends college. This result suggests that genetic endowments might not be the sole 

real determinant of children’s achievement and that there are other channels through 

which family background affects children’s academic development.  

While earlier studies have largely centered on the analysis of student 

achievement within an individual country, recent large-scale international assessment 

tests provide rich data that allow for studies of factors influencing student 

achievement across countries. A growing economic literature shows that although 

family background is an important factor in determining students’ academic 

performance, its effect varies across countries. For example, Martins and Veiga (2010) 

use data from the 2003 Programme for International Student Assessment (PISA) to 

demonstrate that within EU-15 member states, there is substantial variation in 

achievement inequality. The authors define inequality as the degree to which 

difference in student achievement is associated with the socioeconomic status of the 

student’s family. They find the level of inequality the lowest in Sweden and Finland 

and the highest in Germany, Great Britain, and Portugal. Schütz et al. (2008) find 

significant differences in the impact of family background on student performance 

among the 54 countries in the sample. One striking result is that the effect of family 

background in Great Britain is more than nine times larger than that in Kuwait. These 

results raise an interesting question: What contributes to this observed difference in 

the impact of family background on student achievement?  

The existing literature provides few explanations for the difference in the 

impact of family background, except for the analysis conducted by Schütz et al. 

(2008). The authors first estimate the effect of family background on student 
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achievement in each country using student-level data. They then exploit the cross-

country variations in education policies and their interaction with family background 

to determine the relationship between education policies and the estimated effect of 

family background on student achievement. They find that earlier tracking time and a 

shorter pre-school cycle correspond with a larger family background effect in the 

country, 
 
but that neither average educational spending at the country level nor the 

official school starting age is significantly related to the family background effect.
1
 

I investigate the cross-country difference in the family background effect from 

a different angle. I hypothesize that social norms are a key factor in determining the 

degree to which family background influences student achievement. In this study, the 

social norm of interest is the value a society places on education, in other words, how 

importantly the society views education. Two motivations stand behind this 

hypothesis. The first is the positive relationship between social norms on education 

and student achievement in certain countries. The second is the two channels through 

which family background impacts student achievement: educational expectations and 

parenting behaviors. The following paragraphs elaborate on these two motivations.  

Literature in psychology and sociology provides evidence that social norms on 

educational achievement differ across countries. In a survey of parents’ satisfaction 

with and expectations for their children, Chinese and Japanese mothers indicate much 

higher standards for their children’s educational achievement than American mothers 

(Stevenson and Stigler 1994). To explain this difference in educational expectations, 

Holloway, et al. (1990) and Stevenson et al. (1990) lay out a theory of cultural beliefs 

on the nature of ability and competence. They show that Japanese and Chinese parents 

are more likely to attribute academic success to effort and hard work than to natural 

                                                 
1
 Tracking time is defined as the age of students when they are first separated into groups by academic 

ability within a school. 
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talent. In contrast, Euro-American parents place much greater weight on natural talent. 

This comparison of social norms on education, linked with the observation that 

Chinese and Japanese students have outperformed their American peers in recent 

international assessment tests, provides one motivation for investigating the 

relationship between social norms and student achievement.  

Furthermore, studies in economics and psychology have outlined two 

mechanisms through which family background influences student achievement. The 

first is through parents’ educational expectations and beliefs. Parents with better 

socioeconomic backgrounds are more likely to hold higher educational standards for 

their children. The second is through parenting behaviors that stimulate children’s 

cognitive development. Parents with better backgrounds tend to be more involved in 

educational activities with their children. Both of these two mechanisms lead to 

positive development outcomes for children. For example, Halle et al. (1997) find that 

in a sample of economically disadvantaged African American families, mothers with 

higher education have higher expectations for their children’s academic performance. 

These expectations are positively correlated with the children’s achievement. Davis-

Kean (2005) explores the same relationship using a more diverse sample of families. 

She uses the responses to the survey question: ―How much schooling do you expect 

that (child) will complete?‖ as a proxy for parents’ educational expectations. The 

results confirm the finding of Halle et al. (1997) that parents with better 

socioeconomic backgrounds hold higher educational expectations for their children.  

These studies highlight that family background affects student achievement through 

parental expectations and beliefs.  

Other studies have suggested that parents with better socioeconomic 

backgrounds allocate more time to their children, which directly contributes to 
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children’s cognitive development (Leibowitz 1974; Hill and Stafford 1974). 

Leibowitz (1977) examines the relationship between family background and cognitive 

ability of a group of 3- to 5-year-old children in the United States. He finds that 

mothers with higher education are more likely to participate in more reading activities 

with their children, therefore promoting children’s verbal development.  

I argue that social norms may play a critical role in determining the size of the 

family background effect on student achievement. As explained before, family 

background influences student achievement through two mechanisms: educational 

expectations and parenting behaviors. If education is highly valued by a society as a 

whole, parents will put equal importance on education regardless of socioeconomic or 

educational backgrounds. Consequently, high social values on education will lead to 

smaller variation in parents’ educational expectations and the amount of time they 

spend with their children on educational activities, two factors key to student 

achievement. In other words, social norms may partially substitute for family 

background in affecting student achievement. Through this channel, stronger social 

values on education could reduce the effect of family background on student 

achievement.   

My paper extends the existing literature on the relationship between family 

background and student achievement by exploring the role of social norms in this 

relationship using a cross-country analysis. To test my hypothesis I use data from the 

2009 Programme for International Student Assessment (PISA) survey and the 2009 

Social Inequality Survey to estimate a two-stage regression model. In the first stage, I 

estimate the difference in the family-background effect on student achievement across 

the 33 countries in the sample. In the second stage, I estimate the extent to which 

social norms explain this estimated difference in the family background effect. I find 
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substantial variation in the effect of family background on student achievement across 

countries, and that social norms are not a statistically significant explanation for the 

observed variation in the family background effect.  

The remainder of the paper is organized as follows: section 2 describes the 

data and defines key variables; section 3 explains the empirical framework used to 

test the hypothesis; section 5 presents the results of the empirical analysis; section 5 

concludes with the implication of the analysis and suggestions for future research.  
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2 Data and Key Variables 

2.1 Data 

The 2009 OECD Programme for International Student Assessment (PISA) provides a 

comparable measure of student achievement across countries. Administered once 

every three years starting in 2000, PISA measures the capabilities of 15-year-olds in 

reading, science, and mathematical literacy on an international scale. Compared to 

other similar studies, PISA 2009 provides micro-level student achievement data in the 

largest set of countries. Specifically, it tests reading literacy in depth and updates the 

assessment of student performance in mathematics and science in 65 

countries/economies.
2

 In addition, PISA includes a wide range of detailed and 

internationally comparable measures of background information, covering students’ 

family characteristics and institutional features of the school systems. The richness of 

the data allows for a comprehensive cross-country comparison.   

To obtain a comparable measure of social values on education across countries, 

I use data from the 2009 Social Inequality Survey conducted by the International 

Social Survey Programme (ISSP). This survey collects responses from citizens in 38 

countries/regions regarding their attitudes toward and perceptions of different aspects 

of social inequality, one of which is educational inequality. Specifically, participants 

indicate in the survey the level of importance they place on education. Using 

responses to this question, I construct a country-level social norms index to represent 

the average level of social values on education in a country.
3
 

                                                 
2
 A further 9 countries carried out the same assessment in 2010, but no data on social norms is available 

for these 9 countries.  
4
 To my knowledge, this is the only publicly available study that offers data appropriate for a direct 

comparison of social values on education across a large set of countries.   
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The data used in this paper refer to 33 countries that participated in both the 

2009 PISA test and the 2009 Social Inequality Survey (see Table 2.1 for the list of 

countries in the sample). The PISA dataset covers 229,325 students, and the Social 

Inequality Survey covers 42,821 citizens. Both data sets come from surveys. PISA 

uses a two-stage stratified sampling design within each country. First, a sample of 

schools is randomly selected. Then, thirty-five 15-year-old students are randomly 

drawn from each selected school. PISA adopts statistical procedures to introduce 

different sampling probabilities for different students, which ensures that the data 

reflects a representative sample of the target population. For the Social Inequality 

Survey, the sampling procedures differ for the individual countries. They are partly 

simple, partly multi-stage stratified random sample. Similar to PISA, the Social 

Inequality Survey also assigns sampling probabilities to individual observations so 

that the responses are representative of the overall population.
4
  Therefore, to have a 

consistent estimate of the parameters for the population as a whole, the econometric 

analyses in this paper all weigh observations by their sampling probabilities.  

2.2 Key variables 

My study of the relationship between social norms and the effect of family 

background on student achievement requires data on student achievement, family 

background, and social norms. For student achievement, I use PISA 2009 reading test 

score. I use the highest parental educational level as a proxy for family background. 

For social norms, I construct an index of social values on education using responses 

                                                 
4
 For more information on the sampling procedures for PISA and the Social Inequality Survey, see 

PISA 2009 Results: What Students Know and Can Do – Volume I; ISSP 2009: Social Inequality IV 

Study Descriptions 
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from the 2009 Social Inequality Survey. This subsection offers a detailed description 

of these three key variables.  

 

Student achievement: I use students’ reading test score from PISA 2009 as a proxy for 

student achievement. Since the testing focus of PISA 2009 is reading assessment, 

student completed more testing material in reading than in math or science. In 

addition, a more detailed scoring rubric is designed for evaluating reading 

performance. Thus, the reading assessment captures students’ academic achievement 

more accurately. In addition, PISA tests go beyond evaluating solely the mastery of 

the school curriculum or memorization of knowledge, but also ―examine how well 

they (students) can extrapolate from what they have learned and apply it in unfamiliar 

settings, both in and outside of school‖.
5

 Several studies have found a strong 

relationship between students’ PISA reading assessment and their labor market 

outcomes.
6
 Therefore, the PISA reading test scores offer a rigorous international 

measure of the extent to which students near the end of compulsory education in 

various countries have acquired functional skills key to full participation in the 

modern societies.  

 

Family background: I use the highest educational level attained by parents in the 

household as a primary measure of family background. The data come from the PISA 

2009 student questionnaire. This variable has two advantages: first, parental education 

is usually established at an early age of the child and tends to remain stable over time, 

therefore it is a good proxy for prior and present family inputs; second, the 

                                                 
5
 PISA 2009 Results: What Students Know and Can Do Volume I, 18 

6
 For example, a 2010 OECD report shows that PISA reading score is an important predictor of future 

earnings for Canadian students. (Pathways to Success: How Knowledge and Skills at Age 15 Shape 

Future Lives in Canada); Bertschy et al. (2009) find that Swiss students with a higher PISA reading 

score enter more intellectually demanding vocational training. 
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educational level of parents in PISA is classified using the International Standard 

Classification of Education (ISCED), avoiding the issue of different national 

education classification systems and allowing for a direct comparison across countries.  

Because the highest parental educational level is an ordinal variable (the 

options range from no education to tertiary education), the size of the difference 

between categories is inconsistent. Therefore, I divide the educational level into three 

categories – low (none to lower secondary education); intermediate (upper secondary 

to post-secondary non-tertiary education), and high (tertiary education).
7
 I also create 

two dummy variables: one to represent students whose parents have a high 

educational level and the other for students whose parents have a low educational 

level. The intermediate parental educational level group is the omitted baseline group.  

 

Social norms: In order to capture the level and spread of social values on education in 

each country, I construct a social norms index using responses to the following 

question in the 2009 Social Inequality Survey: ―How important is having a good 

education yourself?‖ This question reflects the importance people place on education 

in each country, therefore offering a measure of social values on education. I assign a 

score to each of the five answer categories as follows: 1- not important at all; 2- not 

very important; 3- fairly important; 4- very important; 5- essential. I then calculate the 

weighted average of the survey scores for each country as the social norms index. The 

social norms index represents the average level of social values on education in a 

                                                 
7
 More specifically, ISCED 0 (None), ISCED 1 (primary education), and ISCED 2 (lower secondary) 

are grouped into the low level; ISCED 3B or 3C (vocational/pre-vocational upper secondary), ISCED 

3A (upper secondary), and ISCED 4 (post-secondary non-tertiary) are grouped into the intermediate 

level; ISCED 5B (vocational tertiary) and ISCED 5A, 6 (theoretically oriented tertiary and post-

graduate) are grouped into the high level. Ideally, I would divide the educational level into six 

categories consistent with the ISCED classification, but in some countries there is no observation for 

ISCED 0 or ISCED 1. Therefore, I create the three categories of low, intermediate, and high to 

characterize the highest parental educational level.  
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country. The higher the social norms index is, the more the country values education 

on average. I also calculate the gini coefficient of the scores. I find that the gini 

coefficient and the social norms index have a negative correlation of -0.79. This 

suggests that there is more variation in social norms in countries that place lower 

social values on education, and vice versa. To capture this variation in the spread of 

social norms within a country, I use the gini coefficient of the scores as an additional 

measure of social norms.   

 

Table 2.1 reports summary statistics of the key variables. With a mean PISA 

score of 544 and a social norms index of 4.3, China has the highest level of student 

achievement and social norms. However, another country with high student 

achievement, Japan, has a social norms index of 3.3, the lowest out of all the countries. 

This result does not corroborate findings from previous studies that observe a high 

social value on education in Japan (Stevenson and Stigler 1994; Holloway, et al. 

1990). After doing a correlation test between the mean of PISA reading score and the 

two measures of social norms, I find that both the mean and the gini coefficient of 

social norms are negatively correlated with student achievement, with correlation 

coefficients of -0.13 and -0.05 respectively. This relationship suggests that countries 

with a high average level of student achievement place low social values on education. 

My hypothesis suggests that social norms and student achievement should be 

positively correlated. The negative correlation might be due to factors that I do not 

control for in the relationship. It might also suggest that there might is noise in the 

measure of social norms across countries. One possibility is that respondents might 

answer the question out of convenience instead of indicating the true value they put 

on education, which biases their responses.  
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3 Empirical Framework 

My hypothesis suggests that high social values on education reduce the effect of 

family background on student achievement. To test this hypothesis, I use a two-stage 

OLS regression model. In the first stage, I estimate the effect of family background on 

student achievement in each country. In the second stage, I decompose the estimated 

country-level family background effect into various country-level factors, including 

social norms. If my hypothesis is correct, I should see that in countries where there is 

a high social value on education, the effect of family background on student 

achievement is smaller, and vice versa.  

3.1 First stage regression: calculating the effect of family background on student 

achievement  

The first stage regression calculates the size of the family background effect on 

student achievement in each country. The dependent variable is an individual 

student’s reading test performance. The independent variable of interest is family 

background, proxied by the highest parental educational level. The econometric 

equation has the following form: 

 

                                                       

                             

 

Here, the subscript i indicates individual student and the subscript c country.     is the 

PISA reading test score of student i in country c.         is the country dummy 

variable.               and              are dummy variables that 

respectively indicate whether the student’s parents have a high or low educational 

level. The intermediate parental educational level group is omitted and serves as the 
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baseline group. In the regression, I include 33 interaction terms between the country 

dummy variable and the dummy high parental educational level          

              . Additionally, I include 33 interaction terms between the country 

dummy variable and the dummy low parental educational level          

             . This specification attempts to capture the effect of family 

background on student achievement for different levels of family background within 

each country.  

In order to have a precise estimate of the effect of family background on 

student achievement, I control for other determinants of student achievement that 

might confound the estimates. Previous studies have found a significant relationship 

between student achievement and student’s sex, family structure, immigration status, 

and some aspects of school characteristics, such as teacher quality (see, e.g., Murnane 

et.al 1981; Patrick 1991; Hanushek et al. 2005; Fuchs and Woessmann 2005; Bauer 

and Riphahn 2007; Ammermueller 2007; Martin and Veiga 2010). Therefore, I 

control for these characteristics in the regression by including a vector of student-level 

and school-level characteristics X in the regression. The student-level variables 

account for the sex, family structure, immigration status, grade, and age of the student. 

The school-level variables cover school type, academic selectivity, teacher quality, 

learning climate, and school resources. Table 3.1 presents descriptions of all the 

control variables employed in the first stage regression. Controlling for these variables 

allows for a more robust test of the link between family background and student 

achievement. Country fixed effects    are also used to control for unobserved 

heterogeneity across countries that might contribute to student achievement and 

confound the effect of family background, such as national expenditure on education 

or the length of pre-school education.  
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The first regression will produce 33 estimates of coefficient    and 33 

estimates of coefficient   . The size of the estimated    suggests the difference in 

reading test score between a student whose parents have a high level of education and 

a student whose parents have an intermediate level of education in country c, holding 

other factors constant. Similarly, the size of the estimated    suggests the difference in 

reading test score between a student whose parents have a low level of education and 

a student whose parents have an intermediate level of education in country c, holding 

other factors constant. The difference between    and    captures the performance 

difference between a student whose parents have a high level of education and a 

student whose parents have a low level of education.  

3.2 Second stage regression: investigating the relationship between social norms and 

the effect of family background on student achievement 

 

Combining the country-specific estimates of family background effect from the first 

stage regression with country-level indices of social norms, the second stage 

regression investigates the extent to which the variation in social norms across 

countries explains the variation in the estimated effect of family background on 

student achievement. The estimated values of family background effect   ,   , and 

       each serve as the dependent variable in this regression, and the independent 

variable of interest is social norms. I include both the mean and gini coefficient of the 

social norms variable in the regression to account for the level and distribution of the 

social values on education in a country. Since the precision with which I estimate the 

country-specific family background effects depends on the number of observations 

within each country, the estimates for countries with more observations will be more 

precise. This suggests that the difference in the number of observations across 



15 
 

countries will lead to heteroscedasticity in the second stage regression. To circumvent 

this issue, I use robust standard errors in the second stage regression. The regression 

specification is as follows:  

                              

                              

                                 

 

    is the social norms index and         represents the gini coefficient of the 

responses on social norms. Z is a vector of country-level institutional features to 

control for school quality. Section 3.3 provides a description of all the control 

variables and the rationale for including them in the regression. This identification 

strategy assumes that any unobserved cross-country heterogeneity that may exist is 

unrelated to the size of the family background effect on student achievement. At the 

between-country level, the 33 countries in the sample are weighted equally. The 

estimated coefficients   ,   , and    identify the relationship between social norms 

and the effect of family background on student achievement.  

3.3 Control variables in the second stage regression  

The control variables in the second stage regression capture country-level school 

quality. I include them because the quality of educational institutions may contribute 

significantly to the effect of family background on student achievement and confound 

the social norms input. Brunello and Checchi (2004) find that school quality 

(measured by student-teacher ratio) and family background (measured by parental 

education) are substitutes in the production of human capital in Italy. Specifically, 

they show that for individuals from poorer family background, the effect of school 

quality on educational attainment is particularly significant. This result suggests that 
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high-quality schools might reduce the effect of family background on achievement. In 

the opposite scenario, parents might endogenously compensate for poor school quality 

by engaging in more educational activities with their children. In this case, the effect 

of family background on achievement could be bigger when the child is enrolled in a 

low-quality school. Therefore, while decomposing the effect of family background on 

student achievement in the second stage regression, I include seven aspects of school 

quality as explanatory variables, namely: index of academic selectivity, index of 

teacher shortage, percentage of qualified teachers, percentage of certified teachers, 

index of student behavior, index of school resources, and student-teacher ratio. The 

description of these variables can be found in Table 3.1. Since the data for these 

characteristics only exist at the school level, I calculate the mean and variance of the 

school-level data for each country to account for both the average and distribution of 

school quality within each country.  

In addition, drawing from the 2009 Social Inequality Survey, I create a 

country-level control variable to capture the level of access to education. If access to 

quality education is restricted in a particular country, there might be a stronger link 

between family background and student achievement as more educated parents are 

more invested in helping their children get access to better quality education, which in 

turn contributes to higher achievement. Thus, when decomposing the estimated effect 

of family background on student achievement, I also control for access to education. 

To measure the level of access to education, I use responses from the following 

survey question in the 2009 Social Inequality Survey: “To what extent do you agree 

or disagree with the following statement: people have the same chances to enter 

university, regardless of their gender, ethnicity or social background.” Using the same 

method as when constructing the social norms index, I assign a numeric value 
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between 1 and 5 to the five responses strongly disagree (1), disagree(2), neither agree 

nor disagree(3), agree(4), and strongly agree(5) respectively. I then calculate the 

weighted mean and gini coefficient of the responses to represent the average level and 

distribution of access to education in a country. A higher mean indicates better access 

to education.  
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4 Discussion 

The empirical analysis from the first-stage regression suggests that there is a 

statistically significant relationship between family background and student 

achievement. In addition, the size of the estimated family background effect varies 

substantially across countries. The analysis from the second stage regression suggests 

that variation in social norms is not statistically significant in explaining the 

difference in the estimated effect of family background on student achievement across 

countries.  

4.1 First stage regression 

Table 4.1 reports the estimated values of the effect of family background on student 

achievement for each country in comparison to the baseline group. The baseline group 

is students whose parents have an intermediate level of education (upper secondary to 

post-secondary non-tertiary education) in each country. Column (1) presents estimates 

for FBHigh (referred to as    in the first stage regression), the impact of having 

parents with a high level of education (tertiary education) on student achievement. 

Column (2) presents estimates for FBLow (referred to as   in the first stage 

regression), the impact of having parents with a low level of education (none to lower 

secondary education) on student achievement. The comparison between FBHigh and 

FBLow indicates whether the effect of family background on student achievement 

differs in relationship to the level of family background. Column (3) shows the 

estimated overall impact of family background on student achievement in an 

increasing order. It is the difference between FBHigh and FBLow (  -   ), which 

represents the difference in student achievement between a student with highly 

educated parents and a student with less educated parents.  
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Except in Russia where family background does not have a statistically 

significant impact on student achievement for students from less educated households, 

in all the other countries family background influences student achievement in a 

statistically significant way. The results highlight the important role family 

background plays in affecting student achievement. When comparing the estimated 

overall family background effect in column (3), I find a substantial variation across 

countries in the extent to which family background influences student achievement. 

The size of the overall family background effect at the large end of the spectrum 

(Bulgaria) is more than four times as large as that at the small end (Chile). Schütz et al. 

(2008) and Martins and Veiga (2010) find similar results for a smaller set of countries.  

Another interesting result is that the family background effect is non-linear 

within countries. For example, in China having highly educated parents is associated 

with a 23-point increase in student achievement while having less educated parents is 

associated with an 8-point decrease in student achievement, which indicates that 

having highly educated parents is more important in influencing student achievement 

in China. This might be explained in relationship to the high and more centrally 

distributed social values on education in China (see Table 2.1). Less educated Chinese 

parents might still value education highly, therefore having relatively high educational 

expectations and achievement-focused parenting behaviors. In this case, coming from 

a low family background might not jeopardize a student’s achievement significantly. 

On the other hand, highly educated parents in China might have particularly high 

aspirations for their children and invest much more in educational input, thus resulting 

in a bigger difference in student achievement.  

The example of Sweden also reflects the heterogeneous effect of family 

background on student achievement. Although the estimated overall family 



20 
 

background effect of 65.55 puts Sweden in the bottom one-third of the countries with 

the biggest family background effect, it is primary driven by FBLow (-54.54), the 

effect of coming from a low family background. Since Swedish parents have one of 

the highest average level of education and the country places a relatively low social 

value on education (see Table 2.1), parents with a low level of education in Sweden 

might have a substantially low social value on education, therefore exerting a bigger 

negative effect on student achievement.  

4.2 Second stage regression  

The second stage regression addresses the following question: can variation in social 

norms account for the variation in the family background effect? Column (1), (2) and 

(3) of Table 4.2 report the results from this regression, where the three sets of the 

estimated values of the family background effect, FBLow, FBHigh, and FBHigh-

FBLow, are respectively used as the dependent variable and social norms is the 

independent variable of interest. The results suggest that variations in social norms do 

not provide a statistically significant explanation for the differences in the estimated 

effect of family background. When I use the estimated impact of having a low family 

background (FBLow) or the estimated overall family background effect (FBHigh-

FBLow) as the dependent variable (Column (2) and (3)), social norms remain 

insignificant. Nevertheless, the sign of the coefficient for the social norms index in 

these two cases is consistent with my argument that higher social norms reduce the 

estimated family background effect. 

Several factors might contribute to the insignificance of the results. First of all, 

the observed values of social norms used in the study are not exact indications of 

social norms, but rather estimated values. The measurement error in the social norms 

variables will lead to attenuation bias, which biases the estimated effect of social 
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norms towards zero. In addition, there are only 33 observations of countries in the 

second stage regression. The small sample size also limits the accuracy of the results. 

These two limitations might provide a partial explanation for the insignificance of the 

results.  

Interestingly, I find that some control variables representing school quality 

within each country are statistically significant in explaining the variation in the effect 

of family background on student achievement. For example, in countries where 

schools are more academically selective (where schools consider student’s record of 

academic performance and recommendation of feeder schools when making 

admission decisions), the difference in student achievement associated with family 

background is significantly bigger between students with less educated parents and 

students whose parents have an intermediate or high level of education (Column (2) 

and (3)). This finding might be explained in relationship to the two mechanisms 

through which family background affects student achievement: educational 

expectations and parenting behaviors. In countries where schools are more 

academically selective, better-educated parents might have higher educational 

expectations of school quality and spend more time to prepare their children for more 

selective schools, thus the effect of family background on student achievement might 

become more salient. Another aspect of school quality, student-teacher ratio also 

appears to be significant in influencing the estimated value of the family background 

effect. When comparing the estimated family background effect between students 

whose parents have a low level of education and those whose parents have an 

intermediate level of education (Column (2)), I find that higher student-teacher ratio is 

associated with a bigger estimated effect of family background on student 

achievement. Since high student-teacher ratio implies less individual instruction time 
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per student, this result suggests that parents might endogenously compensate for less 

school input by providing more family input. Since better-educated parents might be 

more willing to engage in educational activities with their children, which might 

consequently improve student achievement, family background might generate a 

bigger impact on student achievement when the average student-teacher ratio is high. 

This result is consistent with the finding of Brunello and Checchi (2004) that family 

background and school quality (measured by student-teacher ratio) are substitutes in 

influencing educational attainment.         

 The results from the second stage regression demonstrate that social norms do 

not have significant explanatory power in understanding the variation in the estimated 

values of the family background effect. On the other hand, several aspects of school 

quality appear to be statistically significant in influencing the estimated values of the 

family background effect. This contrast prompts the question of whether there is 

multicollinearity between social norms and school quality. Countries that have a high 

social value on education might be more invested in improving school quality. If there 

is a high correlation between these two measures, the model might have difficulty 

separating the effect of one from the other, thus contributing to the insignificance of 

the coefficients for the social norms variables.  

To test this possibility, I first run a correlation test between the social norms 

index, its gini coefficient and the control variables I include in the main second stage 

regression to capture school quality. Table 4.3 reports the results of the correlation 

test. The magnitude of the correlations suggests that there is no strong correlation 

between social norms and any aspect of school quality accounted for in the main 

second stage regression. In the next step, I run the second stage regression again, but 

after dropping all the variables representing school quality. If the issue of 
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multicollinearity did exist, I would expect to see that the coefficients for the social 

norms variables become statistically significant in the second stage regression after 

excluding the school quality variables. Column (4) of Table 4.2 reports results from 

this specification. I find that the social norms index and its gini coefficient remain 

insignificant. This result, combined with the weak correlation between social norms 

and school quality, provides no empirical evidence that the issue of multicollinearity 

is present in the second stage regression. It also suggests that there might be other 

factors contributing to the insignificance of the social norms variables in explaining 

the variation in the estimated family background effect across countries.   

4.3 Robustness checks 

I change several specifications of my regression model in order to test the robustness 

of the earlier results. First, I change the specification of student achievement and 

family background.  Then I exclude the immigrant population in the regression model. 

Finally, I add an interaction term between the social norms index and its gini 

coefficient in the second stage regression. I elaborate on the rationale for these 

robustness checks and their procedures and results in this subsection.  

To ensure an accurate reflection of student achievement, I replace student’s 

PISA reading test score with the PISA math test score as the independent variable in 

the first stage regression. Since math literacy is a key competence in today’s 

technological society and is strongly related to productivity, the math test score 

indicates the quantitative aspect of student achievement.
8
 Thus, PISA math test score 

acts as a strong alternative proxy for student achievement. To facilitate comparison, 

the Main column of Table 4.4 and Table 4.5 presents results from the main regression 

model. I find that the statistically significant relationship between family background 

                                                 
8
 See Bishop, 1991, Mathematical Enculturation: A Cultural Perspective on Mathematics Education  
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and student achievement remains robust to the specification changes. Column (1) of 

Table 4.4 reports the overall impact of family background on student (FBHigh-

FBLow) from this specification.
 9

 The correlation coefficient between the estimated 

family background effects from this estimation and those from the main first stage 

regression is 0.93. This suggests that family background might influence the 

quantitative and qualitative aspects of student achievement in similar manners. 

Column (1) in Table 4.5 reports results from the second stage regression where I use 

the overall estimated impact of family background on student achievement (FBHigh-

FBLow) as the dependent variable. While the coefficients for social norms and its gini 

coefficient continue to be statistically insignificant, the negative sign of the coefficient 

for the social norms index in this estimation confirms my argument that higher social 

norms reduce the estimated family background effect.  

In the main regression, I use the highest parental educational level as a proxy 

of family background. While this measure has the advantage of being comparable 

across countries and relatively time-invariant, it might be influenced by the system of 

compulsory education in each country. For example, the mean level of highest 

parental education is 3.6 (between vocational/pre-vocational upper secondary and 

non-tertiary post-secondary) in China and 4.8 in Australia (between upper secondary 

and vocational tertiary). Comparing the mean level with the compulsory education 

system in these two countries, I find that in China compulsory education lasts 9 years 

while in Australia a 12-year education is required. Therefore, the highest parental 

educational level might be partially driven by the country’s education system, and 

may not accurately reflect actual differences in the family background effect. To 

address this issue, I use the number of books at home as an alternative proxy for 

                                                 
9
 Separate values of FBHigh and FBLow are not reported in the table. 
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family background, a measure adopted by Schütz et.al (2008) in their cross-country 

analysis of student achievement. Since books are educational goods that have to be 

paid for, the number of books proxies for both the family environment towards 

education and the family’s economic background. The information on the number of 

books is gathered by PISA through students’ responses to the following question: 

―How many books are there in your home? (There are usually about 40 books per 

metre of shelving. Do not count magazines, newspapers, or your schoolbooks)‖. Six 

answer categories are given as follows: (1) more than 500 books, (2) 201-500 books, 

(3) 101-200 books, (4) 26-100 books, (5) 11-25 books, and (6) 0-10 books.
10

 Because 

the number of books is an ordinal variable, the differences in student performance 

between each of these categories might not be the same. Thus, I create five dummy 

variables (DummyBooks1-5) to represent the first five categories of book possessions. 

The group of 0-10 books is omitted to serve as the baseline group. Similar to the main 

first stage regression, I include interaction terms between the country dummy 

variables and the five DummyBooks variables in the first stage regression. The two-

stage regression model has the following econometric form:  

First Stage:  

 

                                                            

                                                       

                                          

 

Second Stage: 

                                                          

 

                                                 
10 The order of the categories is reversed for calculation purpose.  
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The estimated values of coefficients     to     represent the effect of family 

background on student achievement, in comparison to the baseline group in each 

country, which refers to students who have 0-10 books at home in each country. Each 

set of the estimated values of     serves as the dependent variable in the second stage 

regression. In the main regression model laid out in section 3, I divide family 

background into low, intermediate, and high based on the highest level of parental 

education. In this robustness check, I distinguish between six levels of family 

background based on the number of books, which allows for a finer gradation of 

family background and a more nuanced examination of whether the effect of family 

background on student achievement differs with respect to the level of family 

background. Column (2) – (6) of Table 4.4 and Table 4.5 show the results from this 

robustness check. Under this specification, family background continues to have a 

significant effect on student achievement. Similar to the results from the main 

regression, social norms are statistically insignificant in understanding the variation in 

the estimated family background effect. In addition, the results point to the 

significance of several aspects of school quality in contributing to the observed 

difference in the estimated family background effect. For example, the variance of the 

index of academic selectivity has consistent statistical significance in all five 

specifications. The positive coefficient indicates that the wider the distribution of 

academic selectivity of schools is within a country, the bigger is the family 

background effect. If academic selectivity is more unevenly distributed, parents from 

a high family background might be more concentrated on sending their children to a 

more academically selective school, hence increasing the achievement gap between 

students of different backgrounds.  
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In the main second stage regression, I include both the mean and the gini 

coefficient of responses on social norms to account for the level and distribution of 

social norms in a country. However, in countries with different groups of immigrants, 

social norms might vary significantly between the native and the immigrant 

population. In this case, the gini coefficient might not fully reflect the heterogeneity in 

social norms within a country. To address this issue, I exclude immigrant students in 

the estimation. By focusing only on the native student population in the cross-country 

analysis, the proportion of immigrant students in the sample will not bias the results. 

Using this specification, I find that family background continues to have a significant 

effect on student achievement. Column (7) of Table 4.4 reports the overall estimated 

value of the family background effect (FBHigh-FBLow). The relative magnitude of 

the family background effect is similar to that from the main results, with a 

correlation coefficient of 0.96 between the two sets of estimates. Column (7) of Table 

4.5 reports results from the second stage regression where I use the overall estimated 

impact of family background on student achievement (FBHigh-FBLow) as the 

dependent variable. I find that social norms remain insignificant in explaining the 

cross-country difference in the family background effect. The results from this 

robustness test confirm the importance of family background in influencing student 

achievement, for both native and immigrant students. They also suggest that the 

heterogeneity in social norms between the native and the immigrant population might 

not drive the insignificance of the coefficients for the social norms variables.   

In an additional robustness check, I include the interaction term between the 

social norms index and its gini coefficient (           ) in the second stage 

regression to test whether the relationship between the estimated family background 

effect and the social norms index differs at different values of the gini coefficient of 
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the social norms index. One possibility is that in countries where the gini coefficient 

is smaller (meaning a more concentrated distribution of social norms), the impact of 

social norms on the estimated size of the family background effect is bigger because 

more people share the same level of social values on education. Column (8) of Table 

4.5 reports results from this identification. I find the three variables capturing social 

norms statistically insignificant in explaining the variation in the estimated family 

background effect, which suggests that the social norms index and its gini coefficient 

might not have a complementary effect on each other when affecting the estimated 

family background effect.  
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5 Conclusion 

This paper contributes to the existing literature on the relationship between family 

background and student achievement by using a two-stage regression model to 

estimate the extent to which social norms explain the difference in the impact of 

family background on student achievement across countries. Previous studies suggest 

that the size of the family background effect differs significantly across countries 

(Schütz et al. 2008; Martins and Veiga 2010). I indeed find substantial variation in the 

estimated family background effect. In an attempt to explain this variation, I test the 

hypothesis that social norms, i.e., the social values on education, contribute to the 

cross-country variation in the size of the estimated family background effect. I find 

that social norms are not a statistically significant explanation. The results also 

suggest that several aspects of country-level school quality, such as the academic 

selectivity of schools and student-teacher ratio, contribute to the difference in the 

estimated family background effect.  

The accuracy of the social norms measure limits the interpretation of my 

results. While the 2009 Social Inequality Survey provides comparable information on 

the social values of education for a relatively large set of countries, the survey 

responses might not accurately reflect the exact social values on education. Thus, the 

social norms index and its gini coefficients might not adequately capture the average 

level and distribution of social norms in a country. The related issues of attenuation 

bias and small sample size in the second stage regression also pose challenges to 

understanding the empirical results. A new set of data that reflects the true social 

values on education across a large set of countries would alleviate the problem of data 

restriction and enable a more rigorous investigation of the role social norms play in 

the relationship between family background and student achievement.  
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Despite the limitations, the study presents a new angle to examine the 

relationship between family background and student achievement. With more 

accurate data on social norms, future comparative analyses can apply the idea of 

developing a social norms index that is comparable across countries to the study of 

equality of educational opportunity. This study also argues for more work in 

examining educational inequalities from a comparative perspective. The significant 

differences in the level of educational inequality and the variations in education 

policies across countries provide a useful context for future comparative economic 

analyses. Such analyses will contribute to a better understanding of the mechanisms 

through which family background affects student achievement and shed light on how 

to design effective policies that reduce educational inequality.   
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6 Tables 

Table 2.1 Summary Statistics of Student Achievement, Family Background, and Social Norms by Country 

    

PISA reading 

score 

Highest Parental 

Education Social Norms Index 

    
Mean  SD Mean level SD Mean Gini coefficients  

1 China 544 (2.92) 3.6 (0.05) 4.3 0.09 

2 South Korea 539 (4.30) 4.8 (0.05) 3.6 0.14 

3 Finland 536 (2.14) 5.1 (0.03) 3.5 0.12 

4 New Zealand 529 (3.75) 4.6 (0.04) 3.9 0.11 

5 Japan 523 (5.14) 5.0 (0.04) 3.3 0.15 

6 Australia 519 (2.97) 4.8 (0.03) 4.1 0.10 

7 Belgium 512 (4.36) 4.8 (0.04) 3.8 0.10 

8 Norway 505 (2.44) 5.0 (0.02) 3.5 0.12 

9 Germany 504 (4.67) 4.3 (0.04) 4.2 0.07 

10 Switzerland 503 (4.08) 4.3 (0.04) 3.9 0.10 

11 Iceland 503 (3.18) 4.8 (0.05) 3.9 0.10 

12 Sweden 502 (3.10) 5.0 (0.03) 3.7 0.10 

13 Poland 502 (2.73) 3.8 (0.04) 4.2 0.08 

14 Great Britain 501 (3.16) 4.6 (0.03) 3.9 0.10 

15 United States  501 (4.34) 4.8 (0.05) 4.2 0.08 

16 Estonia 501 (3.23) 4.8 (0.03) 4.0 0.10 

17 Denmark 498 (2.31) 4.6 (0.03) 3.6 0.11 

18 Taiwan 496 (4.16) 4.2 (0.04) 3.7 0.14 

19 Hungary 495 (5.53) 4.3 (0.06) 3.6 0.16 

20 Portugal 490 (3.74) 3.1 (0.08) 3.7 0.14 

21 Slovenia 484 (5.49) 4.2 (0.05) 3.9 0.12 

22 Latvia 484 (3.17) 4.8 (0.03) 4.0 0.11 

23 Spain 483 (2.35) 4.1 (0.05) 3.8 0.11 

24 Israel 481 (5.48) 4.7 (0.05) 3.9 0.13 

25 Czech Republic 480 (4.47) 4.3 (0.03) 3.4 0.18 

26 Slovak Republic 478 (5.06) 4.3 (0.03) 3.9 0.12 

27 Croatia 476 (4.76) 4.5 (0.04) 4.0 0.12 

28 Austria 472 (5.66) 4.3 (0.04) 4.0 0.10 

29 Turkey 466 (4.49) 2.8 (0.07) 4.0 0.10 

30 Russia 460 (3.59) 5.3 (0.02) 3.9 0.13 

31 Chile 451 (4.07) 4.0 (0.07) 4.1 0.10 

32 Bulgaria 431 (6.99) 4.5 (0.05) 4.1 0.11 

33 Argentina  400 (6.10) 4.0 (0.08) 3.8 0.11 

  Median 498   4.5   3.9   

Notes: Mean: weighted by sampling probabilities. 

Highest Parental Educational Level defined by the International Standard Classification of Education 

(ISCED): 0 - None, 1 - ISCED 1 (primary education), 2 - ISCED 2 (lower secondary), 3 - ISCED Level 3B 

or 3C(vocational/pre-vocational upper secondary), 4 - ISCED 3A (upper secondary) and/or ISCED 4 (non-

tertiary post-secondary), 5- ISCED 5B (vocational tertiary), 6 - ISCED 5A, 6 (theoretically oriented 

tertiary and post-graduate). 

Statistics for China are estimated using data from three Chinese cities, Shanghai, Hong Kong, and Macao.  
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Table 3.1 Descriptive statistics of control variables in the first regression  

Variable  Definition Description   Mean/Percent SD 
Survey 

Source 

Student-level characteristics  
   

 

  
   

 

Sex  Male 47.7  Student 

  Female 52.3   

  
 

   

  
 

   

Family Structure  Single parent 

family 

17.0  Student 

  Nuclear or mixed 

family 

83.0   

  
 

   

Immigration 

Status 

 
Native  

88.3  Student 

  First generation 4.8   

  Second generation 6.8   

  
 

   

Grade  7th Grade 0.7  Student 

  8th Grade 5.8   

  9th Grade 36.5   

  10th Grade  47.6   

  11th Grade 9.1   

  12th Grade 0.2   

  
 

   

Age (years)  
 

15.8 0.29 Student 

  
 

   

School-level characteristics  
 

   

  
 

   

School Type  Public 79.1  Principal 

  
Private government-

dependent 

 

15.8 

  

  Private independent 5.1   

  
 

   

Ability Grouping Whether school 

organizes 

instruction 

differently for 

students with 

different 

abilities  

Ability grouping 

for some or all 

subjects 

67.2  Principal 

No ability grouping 32.8   

      
Student-Teacher 

Ratio  

  
  

13.5 6.62 Principal  
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Table 3.1 (continued) 

Variable  Definition Description   Mean/Percent SD 
Survey 

Source 

      Index of 

Academic 

Selectivity  

Indicates how 

frequently 

consideration is 

given to student’s 

record of academic 

performance  and 

recommendation of 

feeder schools when 

admitting students* 

The two factors 

are never 

considered 

35.8  Principal  

At least one of the 

factors is 

considered 

sometimes, but 

neither factors is 

always considered 

27.9   

At least one of the 

factors is always 

considered 

36.3   

  
 

   
Percentage of 

Certified 

Teachers 

The percentage of fully certified teachers 90.4 23.27 Principal  

      Percentage of 

Qualified 

Teachers 

The percentage of teachers with 

theoretically oriented tertiary or post-

graduate qualifications 

75.2 36.60 Principal  

      Learning Time  Learning time in test language (minutes) 216.9 80.16 Student 

      
Index of 

Disciplinary 

Climate  

Measures the frequency with which 

interruptions occur in reading lessons due 

to student disciplinary issues. Higher 

values indicate a better disciplinary 

climate within the classroom.* 

0.1 0.99 Student 

      Index of Teacher-

Student Relations 

Measures students' relationships with 

teachers in school. Higher values indicate 

a better teacher-student relation.* 

0.0 1.00 Student 

      
Index of School 

Resources  

Measures the extent to which the lack of 

certain resources hinders the school’s 

ability to provide instruction. Higher 

values indicate more resources.* 

0.1 0.99 Principal  

      Index of Teacher 

Shortage  

Measures the extent to which the lack of 

qualified teachers hinders a school’s 

ability to provide instruction. Higher 

values indicate the perception of more 

problems with instruction due to teacher 

shortages.* 

-0.1 0.99 Principal  

      
Index of Student 

Behavior  

Indicates whether learning is disrupted by 

student behavior such as student 

absenteeism and bullying. Higher values 

indicate a more positive student 

behavior.* 

0.0 1.06 Principal  

Notes: * Constructed by PISA 2009 such that the index has an average of zero and a standard deviation 

of one for the OECD countries. 
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Table 4.1 First Stage Regression  

Dependent Variable: PISA Reading Test Score 

 

  (1) 

 
  (2)     (3) 

    FBHigh SE   FBLow SE   FBHigh - FBLow 

1 Chile 15.44*** (4.538) 

 

-13.83*** (4.302) 

 

29.27 

2 Estonia 12.32*** (2.581) 

 

-17.17*** (6.221) 

 

29.49 

3 China 23.40*** (1.891) 

 

-8.000*** (1.757) 

 

31.40 

4 Spain 16.17*** (2.028) 

 

-17.29*** (2.339) 

 

33.46 

5 Russia 29.58*** (4.577) 

 

-5.14 (11.35) 

 

34.72 

6 Portugal 15.75*** (2.775) 

 

-23.57*** (2.415) 

 

39.32 

7 Taiwan 34.51*** (2.714) 

 

-6.569* (3.768) 

 

41.08 

8 Belgium 28.31*** (2.455) 

 

-16.90*** (5.027) 

 

45.21 

9 Iceland 19.57*** (3.850) 

 

-28.58*** (6.931) 

 

48.15 

10 Austria 22.75*** (3.092) 

 

-26.68*** (7.857) 

 

49.43 

11 Latvia 24.10*** (2.890) 

 

-26.57*** (9.431) 

 

50.67 

12 Switzerland 19.43*** (2.804) 

 

-31.32*** (4.136) 

 

50.75 

13 United States  31.60*** (2.859) 

 

-20.46*** (5.371) 

 

52.06 

14 Finland 27.04*** (3.164) 

 

-25.53*** (7.132) 

 

52.57 

15 Denmark 22.35*** (2.869) 

 

-30.27*** (5.555) 

 

52.62 

16 Turkey 26.30*** (3.511) 

 

-27.81*** (2.709) 

 

54.11 

17 Argentina  18.43*** (5.967) 

 

-36.12*** (6.403) 

 

54.55 

18 South Korea 24.83*** (2.461) 

 

-31.24*** (5.703) 

 

56.07 

19 Australia 36.00*** (1.903) 

 

-20.25*** (6.233) 

 

56.25 

20 Great Britain 25.05*** (3.282) 

 

-32.14*** (8.626) 

 

57.19 

21 Norway 23.96*** (3.161) 

 

-34.71*** (9.578) 

 

58.67 

22 Japan 32.97*** (2.487) 

 

-27.32*** (9.624) 

 

60.29 

23 Czech Republic 26.67*** (2.840) 

 

-36.88*** (13.06) 

 

63.55 

24 Sweden 11.01*** (4.097) 

 

-54.54*** (7.715) 

 

65.55 

25 New Zealand 27.92*** (3.234) 

 

-37.85*** (6.190) 

 

65.77 

26 Germany 21.33*** (2.774) 

 

-46.21*** (4.815) 

 

67.54 

27 Croatia 14.82*** (2.441) 

 

-56.11*** (5.284) 

 

70.93 

28 Slovenia 34.09*** (2.571) 

 

-43.92*** (6.027) 

 

78.01 

29 Hungary 39.16*** (2.453) 

 

-52.63*** (4.482) 

 

91.79 

30 Slovak Republic 31.55*** (2.961) 

 

-64.51*** (11.71) 

 

96.06 

31 Israel 46.85*** (4.089) 

 

-52.27*** (9.710) 

 

99.12 

32 Poland 53.64*** (2.664) 

 

-48.28*** (5.935) 

 

101.92 

33 Bulgaria 43.58*** (3.650) 

 

-77.50*** (8.777)   121.08 

Notes: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 

Regressions weighted by students' sampling probabilities 

FBHigh indicates the estimated impact of having parents with a high level of education (tertiary 

education) on student achievement; FBLow indicates the estimated impact of having parents with a 

low level of education (none to lower secondary education) on student achievement. Both estimates 

are in comparison to the baseline group, students whose parents have an intermediate level of 

education (upper secondary and post-secondary non-tertiary education). (FBLow-FBHigh) indicates 

the estimated overall impact of family background on student achievement.  
 

Estimates for China are made using data from three Chinese cities, Shanghai, Hong Kong, and Macao. 
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Table 4.2 Second Stage Regression 

Dependent variable: Estimated Values of the Family Background Effect 

  (1) (2) (3) (4) 

 FBHigh FBLow FBHigh - 

FBLow 

FBHigh - 

FBLow 

          

Social norms index (SN) 7.912 38.95 -31.03 28.58 

 (24.20) (28.13) (38.52) (25.27) 

Gini coefficient of social norms index 

(giniSN) 

86.70 

(270.2) 

405.1 

(251.5) 

-318.4    

(378.5) 

335.2     

(255.0) 

     

Index of access to education  -3.498 20.96 -24.46  

 (17.12) (20.88) (26.69)  

Gini coefficient of index of access to 

education  

-101.8  

(140.3) 

330.3*  

(154.2) 

-432.1*  

(205.4) 

 

      

Index of academic selectivity 4.646 -26.52** 31.17**  

 (8.004) (11.15) (13.60)  

Variance of index of academic 

selectivity 

1,222  

(1,285) 

-1,570  

(911.4) 

2,791      

(1,710) 

 

     

Index of teacher shortage 0.285 15.06 -14.78  

 (8.897) (8.750) (12.82)  

Variance of index of teacher shortage -872.3 3,160*** -4,033***  

 (594.7) (650.8) (958.6)  

Percentage of qualified teachers 4.679 7.259 -2.579  

 (7.746) (10.37) (14.38)  

Variance of percentage of qualified 

teachers 

-264.2  

(5,041) 

-7,444   

(5,591) 

7,180       

(8,246) 

 

     

Percentage of certified teachers 14.03 -44.01 58.04*  

 (17.29) (28.49) (32.18)  

Variance of percentage of certified 

teachers 

3,878  

(5,381) 

-15,075**  

(5,821) 

18,953*  

(9,266) 
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Table 4.2 (Continued) 

  (1) (2) (3) (4) 

  FBHigh FBLow FBHigh - 

FBLow 

FBHigh - 

FBLow 

Index of student behavior 3.599 18.10 -14.50  

 (12.72) (14.48) (20.42)  

Variance of index of student behavior 917.9* -1,298* 2,216**  

 (477.4) (620.3) (890.5)  

Index of school resources -1.500 19.09 -20.59  

 (11.33) (12.54) (17.13)  

Variance of index of school resources -437.7 736.4 -1,174  

 (836.8) (875.2) (1,394)  

Student-teacher ratio -0.0220 -3.545* 3.523  

 (1.417) (1.781) (2.347)  

Variance of student-teacher ratio -2.490 7.286 -9.777  

 (5.500) (5.162) (8.252)  

Constant -15.74 -227.2 211.5 -88.72 

 (172.5) (167.6) (236.3) (118.3) 

     

Observations 33 33 33 33 

R-squared 0.381 0.743 0.677 0.048 

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table 4.3 Correlation between Social Norms and School Quality 

 Social norms 

index (SN)  

 Gini coefficient of social 

norms index (giniSN) 

Index of access to education  -0.26 
 

0.07 

    
Gini coefficient of index of 

access to education  
0.12 

 
0.02 

    
Index of academic selectivity 0.24 

 
0.00 

    
Variance of index of academic 

selectivity 
0.10 

 
-0.03 

    
Index of teacher shortage 0.15 

 
-0.20 

    
Variance of index of teacher 

shortage 
0.14 

 
-0.12 

    
Percentage of qualified 

teachers 
0.20 

 
0.01 

    
Variance of percentage of 

qualified teachers 
-0.12 

 
0.14 

    Percentage of certified 

teachers 
-0.13 

 
0.15 

    
Variance of percentage of 

certified teachers 
0.22 

 
-0.26 

    Index of student behavior -0.15 
 

0.01 

    
Variance of index of student 

behavior 
0.06 

 
0.04 

    

Index of school resources -0.04 
 

-0.04 

    
Variance of index of school 

resources 
0.06 

 
0.04 

    Student-teacher ratio 0.22 
 

-0.12 

    
Variance of student teacher 

ratio 
0.04   -0.11 
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Table 4.4 Robustness Checks: First Stage Regression  

Dependent Variable: PISA Test Score 

 

 

 

(1) (2) (3) (4) (5) (6) (7) 

    

Main 

(FBHigh 

- 

FBLow) 

Math 

(FBHigh 

- 

FBLow) 

Books1 Books2 Books3 Books4 Books5 

Native 

(FBHigh 

- 

FBLow) 

1 Chile 29.27 28.41 47.94*** 42.97*** 28.86*** 19.69*** 4.623 29.53 

2 Estonia 29.49 16.26 73.72*** 61.54*** 46.95*** 32.83*** 15.49** 32.22 

3 China 31.40 47.55 59.63*** 59.87*** 48.22*** 35.74*** 19.29*** 37.76 

4 Spain 33.46 31.35 83.58*** 72.87*** 60.34*** 41.15*** 18.30*** 35.35 

5 Russia 34.72 19.32 59.02*** 60.01*** 51.52*** 30.13*** 6.59 52.39 

6 Portugal 39.32 49.12 55.10*** 61.10*** 39.11*** 31.46*** 6.580** 39.58 

7 Taiwan 41.08 48.53 82.53*** 77.52*** 61.86*** 43.59*** 22.61*** 40.83 

8 Belgium 45.21 43.67 83.59*** 78.93*** 69.04*** 52.35*** 21.84*** 42.79 

9 Iceland 48.15 56.60 86.37*** 89.76*** 70.72*** 49.80*** 12.08 47.35 

10 Austria 49.43 37.75 112.4*** 107.0*** 84.49*** 54.77*** 28.96*** 47.63 

11 Latvia 50.67 43.02 72.23*** 77.91*** 52.33*** 38.99*** 14.51** 49.78 

12 Switzerland 50.75 52.97 103.3*** 91.51*** 71.21*** 50.41*** 26.35*** 52.52 

13 United States  52.06 45.16 86.44*** 87.93*** 63.10*** 40.89*** 13.43*** 54.70 

14 Finland 52.57 52.04 91.86*** 90.25*** 74.76*** 50.38*** 25.42*** 47.45 

15 Denmark 52.62 48.05 69.44*** 71.67*** 67.17*** 42.79*** 19.00*** 50.54 

16 Turkey 54.11 69.31 65.00*** 61.37*** 53.70*** 31.08*** 13.01*** 54.20 

17 Argentina  54.55 31.91 70.42*** 95.37*** 66.02*** 49.17*** 22.37*** 54.64 

18 South Korea 56.07 67.70 107.7*** 92.83*** 76.00*** 60.88*** 34.22*** 55.53 

19 Australia 56.25 56.15 89.25*** 92.80*** 68.30*** 46.65*** 18.06*** 68.85 

20 Great Britain 57.19 54.10 127.3*** 119.4*** 86.12*** 57.82*** 23.82*** 52.90 

21 Norway 58.67 55.04 113.2*** 105.1*** 80.79*** 59.90*** 27.21*** 51.15 

22 Japan 60.29 61.85 75.86*** 71.15*** 60.57*** 43.71*** 29.53*** 56.19 

23 Czech Republic 63.55 70.87 89.96*** 92.45*** 72.13*** 41.55*** 19.08*** 66.89 

24 Sweden 65.55 64.07 100.9*** 105.7*** 75.22*** 45.68*** 20.53*** 47.88 

25 New Zealand 65.77 68.44 105.4*** 102.2*** 84.13*** 50.45*** 23.76*** 65.01 

26 Germany 67.54 67.29 94.89*** 89.35*** 67.35*** 47.16*** 20.64*** 70.51 

27 Croatia 70.93 63.43 72.52*** 74.98*** 63.24*** 45.20*** 20.87*** 74.77 

28 Slovenia 78.01 74.45 90.12*** 94.96*** 74.40*** 46.30*** 21.04*** 77.17 

29 Hungary 91.79 91.09 122.3*** 106.3*** 79.07*** 56.66*** 31.39*** 93.66 

30 Slovak Republic 96.06 106.45 101.9*** 101.0*** 82.09*** 55.19*** 19.77*** 103.34 

31 Israel 99.12 111.31 55.70*** 77.10*** 58.46*** 35.48*** 20.16*** 122.50 

32 Poland 101.92 93.16 100.5*** 93.61*** 71.25*** 44.83*** 14.09*** 103.27 

33 Bulgaria 121.08 112.49 103.0*** 108.7*** 106.6*** 84.49*** 42.11*** 122.42 

Notes: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 

Regressions weighted by students' sampling probabilities 

(FBHigh – FBLow) indicates the estimated overall impact of family background on student achievement. 

Books1-5 respectively represent the family background effect of having more than 500 books (Book1), 201-500 

books (Book2), 101-200 books(Book3), 26-100 books(Book4), or 11-25 books(Book5) at home. These estimates are 

in comparison to the family background effect of having 0-10 books at home. 

Estimates for China are made using data from three Chinese cities, Shanghai, Hong Kong, and Macao.  
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Table 4.5 Robustness Checks: Second Stage Regression 

Dependent variable: Estimated Values of the Family Background effect 

    (1) (2) (3) (4) (5) (6) (7) (8) 

 Main Math Books1 Books2 Books3 Books4 Books5 Native   

            

Social norms 

index (SN) 

-31.03 

(38.52) 

-25.77 

(40.44) 

-42.54 

(32.58) 

-29.41 

(29.43) 

-19.30 

(28.73) 

-13.11 

(25.02) 

-17.10 

(11.44) 

4.174 

(43.09) 

32.30 

(110.9) 

          

Gini coefficient 

of social norms 

index (giniSN) 

-318.4 

(378.5) 

-161.9 

(421.5) 

-334.5 

(272.1) 

-239.1 

(243.8) 

-201.2 

(230.0) 

-157.1 

(212.1) 

-125.6 

(110.3) 

29.68 

(412.3) 

1,758 

(3,030) 

          

SN * giniSN         -562.3 

(827.3) 

          

Index of access 

to education  

-24.46 

(26.69) 

-21.84 

(32.25) 

-50.42 

(36.75) 

-32.20 

(31.75) 

1.773 

(24.73) 

-1.644 

(21.71) 

2.372 

(11.19) 

-13.58 

(28.57) 

-20.18 

(25.61) 

          

Gini coefficient 

of index of 

access to 

education  

-432.1* 

(205.4) 

-433.8* 

(240.5) 

-464.2 

(308.1) 

-400.3 

(251.4) 

-178.2 

(192.0) 

-180.2 

(167.3) 

-103.0 

(92.52) 

-317.9 

(227.2) 

-435.8* 

(219.2) 

           

Index of 

academic 

selectivity 

31.17** 

(13.60) 

30.51 

(17.45) 

11.13 

(11.00) 

8.296 

(10.63) 

7.870 

(8.962) 

8.658 

(6.713) 

9.737** 

(3.525) 

28.29* 

(14.71) 

28.53** 

(13.01) 

          

Variance of 

index of 

academic 

selectivity 

2,791 

(1,710) 

2,949 

(2,057) 

3,729** 

(1,355) 

2,842* 

(1,380) 

2,493* 

(1,230) 

1,930* 

(935.8) 

1,267** 

(529.6) 

2,650 

(1,920) 

2,554 

(1,476) 

          

Index of teacher 

shortage 

-14.78 

(12.82) 

-9.135 

(15.22) 

3.455 

(9.839) 

1.928 

(9.434) 

0.995 

(8.004) 

-1.015 

(6.923) 

-1.047 

(3.679) 

-6.473 

(14.22) 

-17.16 

(13.86) 

          

Variance of 

index of teacher 

shortage 

-4,033*** 

(958.6) 

-4,178*** 

(1,203) 

-1,646* 

(901.9) 

-2,139*** 

(643.7) 

-1,440** 

(653.7) 

-1,030 

(619.7) 

-826.3** 

(378.4) 

-4,094*** 

(1,248) 

-4,103*** 

(1,007) 
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Table 4.5 (Continued) 

    (1) (2) (3) (4) (5) (6) (7) (8) 

  Main Math Books1 Books2 Books3 Books4 Books5 Native   

Percentage of 

qualified 

teachers 

-2.579      

(14.38) 

-5.382       

(20.84) 

-13.06    

(14.58) 

-15.52     

(13.61) 

-10.79      

(9.718) 

-7.627       

(6.544) 

-1.935       

(4.873) 

-0.0256   

(16.57) 

-6.062    

(14.98) 

          

Variance of 

percentage of 

qualified 

teachers 

7,180  

(8,246)        

4,936 

(8,760) 

7,391 

(8,558) 

5,709 

(7,427) 

2,294  

(6,717) 

2,344 

(4,673) 

669.4 

(2,224) 

5,282 

(9,217) 

7,080 

(8,564) 

          
Percentage of 

certified 

teachers 

58.04* 

(32.18) 

40.81 

(47.04) 

57.19* 

(29.93) 

67.74** 

(28.27) 

55.23** 

(23.17) 

36.26*  

(18.12) 

19.72* 

(10.52) 

73.52** 

(34.06) 

58.76* 

(32.12) 

           

Variance of 

percentage of 

certified 

teachers 

18,953* 

(9,266) 

17,028 

(11,468) 

4,313 

(8,126) 

9,804 

(7,027) 

3,760 

(6,454) 

1,604 

(4,877) 

901.2 

(2,877) 

20,334* 

(11,130) 

18,505* 

(9,894) 

           

Index of student 

behavior 

-14.50 

(20.42) 

-9.694 

(20.98) 

-10.69 

(23.85) 

-20.73 

(20.74) 

-13.08 

(16.76) 

0.0918 

(12.23) 

-1.791 

(7.233) 

-11.01 

(22.26) 

-18.03 

(18.69) 

          
Variance of 

index of student 

behavior 

2,216** 

(890.5) 

2,560* 

(1,301) 

533.9 

(917.6) 

510.2 

(846.8) 

429.0 

(759.5) 

530.8 

(534.8) 

390.1 

(325.3) 

2,186** 

(1,006) 

2,196** 

(882.9) 

            

Index of school 

resources 

-20.59 

(17.13) 

-11.85 

(23.61) 

11.62 

(16.58) 

7.421 

(15.32) 

-1.784 

(12.57) 

-6.298 

(10.27) 

-1.126 

(5.915) 

-21.99 

(19.11) 

-24.20 

(19.17) 

          

Variance of 

index of  school 

resources 

-1,174 

(1,394) 

-570.7 

(1,522) 

-2,947 

(1,952) 

-1,584 

(1,415) 

-1,437 

(1,223) 

-1,254 

(848.7) 

-409.7 

(513.5) 

-690.0 

(1,595) 

-750.1 

(1,339) 

          

Student-teacher 

ratio 

3.523 

(2.347) 

3.989 

(3.134) 

3.235 

(2.313) 

2.440 

(2.444) 

1.932 

(2.055) 

1.283 

(1.408) 

0.683 

(0.743) 

3.026 

(2.595) 

3.605 

(2.382) 

          

Variance of 

student-teacher 

ratio 

-9.777 

(8.252) 

-16.76 

(11.77) 

2.557 

(7.563) 

6.520 

(8.164) 

1.289 

(6.692) 

-0.0664 

(4.706) 

1.630 

(2.464) 

-9.437 

(9.167) 

-11.39 

(8.701) 

          

Constant 211.5 173.6 443.2* 309.4 108.8 90.57 63.58 -24.61 -33.81 

 (236.3) (260.4) (249.6) (209.2) (181.5) (175.4) (88.88) (265.2) (424.0) 

          

Observations 33 33 33 33 33 33 33 33 33 

R-squared 0.677 0.622 0.664 0.636 0.635 0.613 0.759 0.663 0.692 

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 

 

 

 

 

 

 

 



41 
 

7 Bibliography  

Ammermueller, Andreas. 2007. ―Poor Background or Low Returns? Why Immigrant 

Students in Germany Perform so Poorly in the Programme for International Student 

Assessment.‖ Education Economics 15 (2): 215–230. 

 

Astone, Nan Marie, and Sara S. McLanahan. 1991. ―Family Structure, Parental Practices 

and High School Completion.‖ American Sociological Review 56 (3): 309–20.     

    

Bauer, Philipp, and Regina T. Riphahn. 2007. ―Heterogeneity in the Intergenerational 

Transmission of Educational Attainment: Evidence from Switzerland on Natives and 

Second-generation Immigrants.‖ Journal of Population Economics 20 (1): 121–148. 

 

Bertschy, Kathrin, M. Alejandra Cattaneo, Stefan C Wolter, Kathrin Bertschy, M. 

Alejandra Cattaneo, and Stefan C Wolter. 2009. ―PISA and the Transition into the 

Labour Market, PISA and the Transition into the Labour Market.‖ LABOUR 23 (s1): 

111–137.  

 

Bishop, Alan J. 1991. Mathematical Enculturation: A Cultural Perspective on 

Mathematics Education. Springer. 

 

Blundell, Richard, Lorraine Dearden, and Barbara Sianesi. 2005. ―Evaluating the Effect of 

Education on Earnings: Models, Methods and Results from the National Child 

Development Survey.‖ Journal of the Royal Statistical Society: Series A (Statistics in 

Society) 168 (3): 473–512.  

 

Brunello, Giorgio, and Daniele Checchi. 2005. ―School Quality and Family Background in 

Italy.‖ Economics of Education Review 24 (5): 563–577.  

 

Davis-Kean, Pamela E. 2005. ―The Influence of Parent Education and Family Income on 

Child Achievement: The Indirect Role of Parental Expectations and the Home 

Environment.‖ Journal of Family Psychology 19 (2): 294–304. 

 

Fuchs, Thomas, and Ludger Woessmann. 2005. ―Families, Schools, and Primary-school 

Learning: Evidence for Argentina and Colombia in an International Perspective‖. The 

World Bank, Policy Research Working Paper Series: 3537. 

 

Ganzeboom, Harry B. G., Donald J. Treiman, and Wout C. Ultee. 1991. ―Comparative 

Intergenerational Stratification Research: Three Generations and Beyond.‖ Annual 

Review of Sociology 17 (1) (August): 277–302.  

 

Halle, Tamara G., Beth Kurtz-Costes, and Joseph L. Mahoney. 1997. ―Family Influences 

on School Achievement in Low-Income, African American Children.‖ Journal of 

Educational Psychology 89 (3): 527–37. 

 

Hanushek, Eric A. 1992. ―The Trade-Off  Between Child Quantity and Quality.‖ Journal 

of Political Economy 100 (1): 84–117. 

 



42 
 

Hanushek, Eric A., John F. Kain, Daniel M. O’Brien, and Steven G. Rivkin. 2005. ―The 

Market for Teacher Quality.‖ National Bureau of Economic Research Working Paper 

Series No. 11154.  

 

Hill, C. Russell, and Frank P. Stafford. 1974. ―Allocation of Time to Preschool Children 

and Educational Opportunity.‖ The Journal of Human Resources 9 (3): 323–341.  

 

Holloway, Susan D., Bruce Fuller, Robert D. Hess, Hiroshi Azuma, Keiko Kashiwagi, and 

Kathleen Gorman. 1990. ―The Family’s Influence on Achievement in Japan and the 

United States.‖ Comparative Education Review 34 (2): 196–208. 

 

Leibowitz, Arleen. 1974. ―Education and Home Production.‖ The American Economic 

Review 64 (2): 243–250. 

 

———. 1977. ―Parental Inputs and Children’s Achievement.‖ The Journal of Human 

Resources 12 (2): 242–251.  

 

Martins, Lurdes, and Paula Veiga. 2010. ―Do Inequalities in Parents’ Education Play an 

Important Role in PISA Students’ Mathematics Achievement Test Score Disparities?‖ 

Economics of Education Review 29 (6): 1016–1033.  

 

Murnane, Richard, Maynard, Rebecca, and Ohls, James. 1981. ―Home Resources and 

Children’s Achievement.‖ The Review of Economics and Statistics 63 (3): 369–77. 

 

OECD PISA. 2010. Pathways to Success. How Knowledge and Skills at Age 15 Shape 

Future Lives in Canada. Vol. 17. Organisation for Economic Co-operation and 

Development, Programme for International Student Assessment. 

 

Parcel, Toby L., and Mikaela J. Dufur. 2001. ―Capital at Home and at School: Effects on 

Student Achievement.‖ Social Forces 79 (3): 881–911. 

 

Patrick, John J. 1991. ―Student Achievement in Core Subjects of the School Curriculum. 

ERIC Digest.‖  

 

Sacerdote, Bruce. 2002. ―The Nature and Nurture of Economic Outcomes.‖ The American 

Economic Review 92 (2): 344–348. 

 

Schütz, Gabriela, Heinrich W Ursprung, and Ludger Wößmann. 2008. ―Education Policy 

and Equality of Opportunity.‖ Kyklos 61 (2): 279–308.  

 

Stevenson, Harold W., Shin-Ying Lee, Chuansheng Chen, James W. Stigler, Chen-Chin 

Hsu, Seiro Kitamura, and Giyoo Hatano. 1990. ―Contexts of Achievement: A Study 

of American, Chinese, and Japanese Children.‖ Monographs of the Society for 

Research in Child Development 55 (1/2): i–119.  

 

Stevenson, Harold W., and James W. Stigler. 1994. The Learning Gap: Why Our Schools 

Are Failing and What We Can Learn from Japanese and Chinese Education. Simon 

and Schuster. 

 


