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ABSTRACT 

This dissertation examines the role of national institutional characteristics, such 

as the presence of tracking and national funding practices, in shaping educational 

inequality. Of several ways of defining and conceptualizing educational inequality, the 

focus here is on the magnitude of the family socioeconomic status (SES) effect on 

academic achievement. The educational advantage of higher SES students, due to greater 

family resources and opportunities, is a consistent pattern observed not only in the United 

States but also in many other countries. The extent of advantage conferred by family SES, 

however, varies cross-nationally. These comparative differences underscore the 

importance of national institutional arrangements in shaping educational inequality, an 

issue that cannot easily be addressed in single-country studies. 

Although a comparative perspective on social disparity in educational outcomes 

is not new in the research field, empirical studies, especially those focusing on academic 

achievement (i.e. test performance/score) as the educational outcome, have not yet been 

able to address the broad spectrum of relevant national institutional contexts fully, 

including the economy (private sector/labor-market arrangements), the welfare state, and 

the structure and financing of education. Drawing data from the PISA 2003, an 

international survey of student achievement in 30 OECD countries, and utilizing 

hierarchical linear modeling, this project examines the effect of a variety of national-level 

characteristics within and beyond the educational institution. It assesses the relative 

importance of a comprehensive list of institutional factors that may give rise to 

educational inequality, thereby advancing sociological understanding of the relationship 

between national structures/practices and enduring social disparity in academic 

achievement. 

The findings suggest that the strong presence of a state-controlled assertive 

formal education system (characterized by longer hours of schooling, more funding from 

national/regional levels of government, national control of textbooks, etc.) reduces the 

effect of family socioeconomic status on achievement. Incentives for school success in 

the labor market (the relative payoff for educational attainments) and the extent of 

welfare-state efforts appear to have weaker effects on family investment in their 

children’s academic achievement. Overall, this study indicates that policy efforts directed 

to specific institutional changes may be useful ways to reduce educational inequality. 
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CHAPTER 1: INTRODUCTION 

Social disparity in educational achievement and attainment is a formidable 

problem in many industrial countries today. In modern nations that value the principle of 

meritocracy or equal opportunity in life chances, educational outcomes are expected to be 

independent of one’s family background, ideally. However, persistent advantages of 

children from affluent families over children from socioeconomically challenged families 

in education have been observed across countries and over time (Boudon 1974; Blossfeld 

and Shavit 1993; Müller and Karle 1993). On the other hand, recent evidence drawing on 

large-scale international surveys on student achievement also shows that the levels of 

educational inequality substantially vary even among the countries with similarly 

effective (or ineffective) school systems in terms of their overall performance (UNICEF 

2002; OECD 2004b; Freeman, Machin, and Viarengo 2010; Van de Werfhorst and Mijs 

2010). This indicates that some countries are able to produce both high performance and 

equal opportunities, and educational inequality is not likely justifiable as an unfortunate 

by-product of pursuit of effectiveness. Why, then, does the extent of educational 

inequality differ across countries? How are some countries able to show lower inequality 

in education than others? Research examining these questions helps us understand how 

inequality might be generated or preserved through education, which is the core interest 

of sociologists of education striving for better understanding of educational stratification 

process.  

This dissertation aims to contribute to that line of literature. It draws on an 

international educational survey, the Program for International Student Assessment 

(PISA) in 2003, to explore cross-national variation in the effect of family socioeconomic 
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background on mathematics achievement. It also examines how differences in such 

inequality are associated with a series of national-level indicators, which represent 

plausible institutionalized mechanisms to either foster or reduce the intergenerational 

transmission of family socioeconomic status (SES) through education. The magnitude of 

the relationship between family SES and achievement of a given country serves as an 

indicator of social inequality since a stronger relationship suggests greater dependency of 

children’s achievement on their inherited family origins. Among other family background 

characteristics, family SES, which is typically measured by parental occupation, parental 

education, family income (wealth/resource), or some composite of two or all of those 

three items, has been the primary focus of social stratification literature, and abundant 

research in the United States as well as in other industrial nations has established its 

crucial role in educational outcomes and subsequent socioeconomic attainment (Blau and 

Duncan 1967; Sewell, Haller, and Portes 1969; Jencks et al. 1972; Blossfeld and Shavit 

1993; Baker, Goesling, and Letendre 2002).  

As plausible institutionalized mechanisms, I posit that the role in inequality in 

achievement by family origin of the national institutional arrangements is to condition the 

opportunities and/or incentives for family intervention in the educational process, 

influencing parental decisions about whether and to what extent to exercise their 

competitive edge (see Figure 1-1 for the diagram). No matter how wealthy a family might 

be, parents would not be able to use family resources for their children’s education unless 

there are circumstances that allow them such action. Similarly, few people would invest 

their resources knowing that they will be wasted. In other words, I consider that there are 

at least two ways that macro-structural national characteristics mediate social inequality 
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in achievement. One way is by directly affecting opportunities for influence: the extent to 

which home resources matter for educational outcomes. I argue that certain national 

structural characteristics and/or practices enhance the competitive advantages of higher 

SES families and, as a result, increase inequality, while other characteristics counteract 

such advantages and reduce the influence of home resources on achievement. The other 

way is by defining the value of educational qualifications. I expect that in countries 

where higher levels of educational qualifications have greater utility or significance, the 

effect of family SES will be stronger since higher incentives/returns for educational 

success intensify the family’s investment in school outcomes. 

In order to examine these possibilities, I pay special attention to cross-national 

differences in the following three aspects of the national context surrounding education: 

the shape of the education system, the degree of governmental control over education, 

and the level of incentives for school success (in relation to labor market opportunities 

and welfare-state efforts). Using the rest of this introductory chapter, I lay out specific 

motivations, the conceptual and theoretical frameworks, and prior empirical findings that 

provide the background for this dissertation. 

 

Cross-national Research on Social Inequality in Achievement  

The comparative literature of educational inequality consists of studies of social 

inequality in academic achievement (i.e. grades and test scores) and social inequality in 

educational attainment (i.e. the level and years of education completed). However, these 

two lines of research have taken slightly different trajectories. There has been more 

cross-national research on educational inequality in attainment than in achievement due 
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to the greater challenges and cost of collecting cross-nationally comparable achievement 

data than attainment data. Then, even with achievement data in hand, the predominant 

interest of educational researchers has been on the effectiveness of the education system 

in general, rather than inequality (Buchmann 2002).
1
 Taking advantage of the recent 

improvement in large-scale international education surveys with a variety of standardized 

measurements of academic performance, family background, and school characteristics, 

such as the Trends in International Mathematics and Science Study (TIMSS), the 

Progress in International Reading Literacy Study (PIRLS), as well as the aforementioned 

PISA, which I use in this dissertation, the number of cross-national studies on social 

inequality in achievement is growing (e.g. Ammermüller 2005; Marks 2005; Hanushek 

and Wöbmann 2006; Schütz, Ursprung and Wöbmann 2008;Horn 2009).
2
 Yet, in 

absolute terms, they are still relatively scarce.  

What has been demonstrated in the existing cross-national studies on inequality 

in achievement, on the other hand, is nontrivial. Heyneman and Loxley (1983), for 

instance, have examined the effects of school quality on academic achievement across 29 

countries with different levels of economic development. They have revealed that school 

and teacher quality tends to have a greater influence on children’s learning in developing 

countries than in developed countries. The publication of the Coleman Report (Coleman 

et al. 1966) and the subsequent study by Jencks et al. (1972), which included reanalysis 

of the data used by Coleman et al. (1966), have shocked scholars as well as the public in 

                                                 
1
 Buchmann (2002) points out that the comparative research on educational inequality in attainment 

owes its development mainly to sociologists and economists of social stratification and mobility 

patterns from family origin to destination, which naturally addresses social inequality. 
2
 For the review of other cross-national studies on inequality using the recent large-scale surveys, also 

see Van de Werfhost and Mijs (2010). 
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the United States by indicating that difference in family backgrounds is more important 

to educational outcomes than the resource/quality variation across schools. However, the 

findings of Heyneman and Loxley (1983) have raised concerns about the applicability of 

Coleman’s claim to other contexts and called for careful consideration of the role of the 

broader national context to understand the relative importance of family backgrounds and 

school quality in academic achievement.
3
  

Recently, scholarly attention has naturally shifted, thanks to the increasing 

availability of data on different education systems, to how institutional arrangements of 

the national school system affect learning opportunities among students with different 

socioeconomic backgrounds. A consistent finding across multiple studies is that highly 

differentiated school systems tend to reinforce the disparity in achievement between 

social classes (Marks 2005; Schütz et al. 2008; Gamron 2009; Horn 2009). Yet, we know 

less about the impacts of other aspects of national context (e.g. the control/source of 

national educational funding, differential labor market incentives for educational success, 

and welfare-states efforts) despite their apparent relevance to the discussion of social 

opportunities and inequality during the formation of achievement. This dissertation 

intends to shed light on those aspects and extend our understanding by illuminating other 

channels through which national arrangements influence the social reproduction of 

                                                 
3
 Since Heyneman and Loxley (1983), a great deal of research has been conducted on the impacts of 

family/school factors in developing countries. Because many have found significant impacts of family 

SES on achievement in developing countries, Heyneman and Loxley’s (1983) finding might have 

limited applicability to severely underdeveloped countries with difficulty in maintaining the very basic 

school quality. On the other hand, other studies have revealed that some of the well-known negative 

effects of family characteristics besides family SES, such as female headship and sibship size, on 

educational outcomes in the United States may not be applicable in the context of developing 

countries. These differences in findings across countries underscore the utility of cross-national 

comparison to clarify the mechanisms underlying the relationship between family background and 

school success (Fuller 1987; Buchmann and Hannum 2001; Baker et al. 2002).  



 

6 

academic outcomes. 

Conceptually, furthermore, whereas educational attainment usually indicates the 

very end result of education, achievement is a very important interim outcome while in 

school.
4
 Academic achievement is widely recognized as an objective representation of 

students’ academic understanding and performance, which legitimates subsequent 

educational attainment. Given the legitimacy it adds, social inequality in the process of 

academic achievement could be considered an especially insidious mechanism to 

reinforce future social inequality, which requires immediate remedies.  

One of the challenges that cross-national research on educational inequality (or 

effectiveness for that matter), using the international educational surveys, often faces is 

the limited number of observations at country level (i.e. researchers can only include 

those countries that not only participate in the given international survey but also have 

comparable data on institutional characteristics). Multivariate analysis is difficult due to 

the small number of degrees of freedom, which often results in having a limited ability to 

statistically evaluate the net effect of certain national-level factors over others. One 

approach that researchers can take is to examine the effect of each national factor one by 

one using a similar specification (i.e. the models are the same except for the target 

institutional factor) and compare the results (i.e. explained variance) across models.
5
 To 

my knowledge, all three aspects of national context, which I intend to explore here, (i.e. 

the structure of the educational system, the degree of government control over education, 

                                                 
4
 On a related issue, the mechanism of inequality in educational opportunities has been characterized 

as a result of two processes: social inequality in achievement and social inequality in educational 

choices conditional on achievement (Boudon 1974; Erikson and Jonsson 1996). 
5
 It should be noted that this approach does not enable assessment of the relative importance of each 

factor statistically independent of others. 
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and the level of institutionalized incentives for school success) are rarely examined in one 

study. Another objective of this dissertation, then, is to address the relative importance of 

a more extensive number of institutional factors that may contribute to inequality in 

achievement.  

 

Family SES, Achievement, and National Educational Context  

Family SES is important to educational outcomes for a variety of reasons. 

Economic resources allow parents to provide children a healthy and safe physical 

environment for their development. Also, there are often additional educational materials 

and services outside of school that can be purchased to help children’s academic 

development if parents can afford them. Moreover, as human resources, parents can 

provide supervision and emotional support, and be role models affecting children’s 

educational and occupational prospects, social behaviors (manners and language), as well 

as daily habits including reading and studying. Research, indeed, indicates that 

educational resources and parental expectations and availability at home have significant 

impact on school success (Teachman 1987; Astone and McLanahan 1991). As cultural 

and social resources, further, parents’ own knowledge, experiences, and social skills and 

connections can be actively utilized and differentially shape how they get involved or 

guide their children’s schooling. Higher SES parents are often found to be more aware of 

how the school system works as well as how their children are doing in school; they more 

effectively communicate with school officials and intervene in educational decisions 

(Baker and Stevenson 1986; Lareau 1987, 2002, 2003; Useem 1992; Teachman, Paasch, 

and Carver 1997; McNeal 1999; Sandefur, Meier, and Campbell 2006). Dominance of 
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middle-class cultural knowledge and styles in school has also been well-documented 

(Bourdieu 1977; Bourdieu and Passeron 1977; DiMaggio 1982; De Graaf 1988). Merely 

growing up in a higher SES family home, thus, could be helpful in acquiring those 

desirable tastes. These socioeconomic advantages, then, clearly indicate that differences 

in resources at home (outside of school) and their application could be key in accounting 

for differential achievement across social classes.  

So-called contextual/compositional effects of school, on the other hand, suggest 

that students’ family SES may have significant impact on their learning experience at 

school as well. Specifically, contextual effects refer to collective properties of the student 

body due to its composition; statistically, it is common to capture them by the aggregate 

of students’ background characteristics (e.g. the average SES level of students within 

schools). They are a reflection of school’s intake and it has been argued that the social 

composition of the student body influences the norms and expectations that students 

internalize, learning habits, teacher’s expectations for students, and the access to social 

resources, including peers and their families, which in turn significantly affect 

performance (Coleman 1988; Buchmann and Dalton 2002; Carbonaro 2005; Rumberger 

and Palardy 2005; Choi et al. 2008). More generally, students attending the same school 

are after all exposed to a similar set of resources, rules, instructions, and practices within 

schools, which could influence their educational outcome in distinctive ways. Such 

systematic influence due to shared experiences of the student body may be reflected in 

the contextual effects. In fact, some studies emphasize the importance of those shared 

learning experiences, rather than the social class-specific normative climates mentioned 

above, as an explanation of the contextual effect (Dreeben and Barr 1988; Willms 2010). 
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Given that these effects reflect the student body, then, irrespective of their exact 

mechanisms, either through facilitating differential normative environments or shared 

learning experiences,
6
 they underscore that what students bring into school (as their 

background) has a significant impact on their learning experience at school. In short, 

family SES influences student achievement not only through shaping the kinds and 

amount of opportunities (including resources and services) to be provided at home 

(outside of school) but also through shaping the learning environment at school (see 

Figure 1-1).  

Existing cross-national research on achievement inequality associated with 

family background rarely makes a distinction between these two sources of effects, the 

effects of contextual SES (i.e. the effect of school SES composition) and of student’s 

individual-level SES (i.e. the effect of the home environment net of the contextual SES 

effect).
7
 Therefore, while persistent effects of family SES on academic achievement has 

been found in many countries (e.g. Baker et al. 2002), it has not been clear to what extent 

those family SES effects are direct effects taking place at home (outside of school) as 

opposed to indirect effects through school choice or allocation. This dissertation 

examines both contextual and individual SES effects in an attempt to further clarify the 

association between national institutional arrangements and home 

                                                 
6
Although pursuit of causal mechanisms is academically essential, it is difficult to empirically 

differentiate these competing explanations for contextual effects due to the fact that they are equally 

plausible while similar in the direction of their predictions (Jencks and Mayer 1990; Harris 2010; 

Willms 2010).  
7
 Martins and Veiga (2010) and Willms (2010) discuss cross-national patterns of contextual effects 

and educational inequality. However, they do not empirically examine their relationship with national 

institutional arrangements. On the other hand, Park (2005) has examined how institutional 

arrangements influence the effects of student-level SES and contextual SES on reading performance, 

but his study has focused on limited institutional characteristics, the number of school types and 

curriculum standardization, mainly. 
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advantages/disadvantages in learning.  

This approach is useful to inform educational policy since social supports and 

interventions would likely differ if individual student SES or contextual SES is 

responsible for inequality in achievement (OECD 2004b). If inequality is found to be 

associated with contextual effects, it could be addressed though educational policies 

aiming to modify school-choice practices and/or the distribution of students and 

resources across schools. On the other hand, if it is found that inequality is mainly 

reinforced at home (outside of school), governmental actions could be aimed at reducing 

the differences at home (e.g. improve general living conditions of lower SES families), 

which falls under the realm of more general social policies.  

In sum, this dissertation attempts to contribute to the literature in the following 

ways. First, by extending its exploration to those macro-characteristics previously 

understudied, it provides a more comprehensive account of institutional effects on 

inequality in achievement that depends on home advantages/disadvantages. Next, by 

exploring the interaction between national characteristics and family SES while 

separating ‘home’ effects on achievement from indirect effects of family SES through 

shaping learning experiences at school, it highlights the locus where such interaction 

takes place. Further, by comprehensively examining the impact of diverse national 

characteristics of institutions, education and beyond, under similar conditions (statistical 

data, methods, and specifications), it attempts to address the relative significance of each 

characteristic in shaping social inequality in achievement.  
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Two Goals of Education: Equality and Efficiency  

Efficiency and equity are two major objectives of mass schooling in today’s 

industrial societies. Thanks to the active international efforts in the last few decades to 

collect the educational data, we are getting more and more aware of the relative 

performance of our own educational system by global standards, and getting into intense 

global competition for academic excellence (Baker and LeTendre 2005). The growing 

public interest in, and the strong emphasis of educational research on, the productivity of 

the national school education are rather understandable. Some may even say that greater 

social equality in education is imminent, but must not occur at the expense of efficiency. 

For those people, the relatively exclusive focus on inequality of this dissertation may look 

insufficient and raise a concern. However, as mentioned earlier, recent evidence suggests 

that countries with similar levels of overall achievement have substantially different 

levels of inequality, and educational productivity and educational equality have little 

systematic relationship (UNICEF 2002; OECD 2004b; Freeman et al. 2010; Van de 

Werfhorst and Mijs 2010). In other words, the pursuit of reducing inequality in education 

will not necessarily complicate the efforts towards improvement in educational 

production. Still, striving for more constructive discussion, the empirical analysis of 

institutional effects on inequality in this dissertation statistically controls their effects on 

overall achievement so that a possible trade-off between efficiency and equality, if any, 

can be detected and addressed. 

 

Organization of This Dissertation  

This dissertation consists of six chapters including this introduction, and the 
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remainder is organized as follows. In the next chapter, Chapter 2, I introduce the main 

data source for student performance of this study, the Program for International Student 

Assessment (PISA) 2003. The target population, sampling method, and key variables are 

described. In addition, in order to grasp the state of social inequality in achievement and 

its cross-national variation, I descriptively present basic statistics across countries on 

student academic performance and its relation to family socioeconomic background. This 

serves as introduction to the three following chapters, which examines the effects of 

different aspects of national characteristics on achievement inequality that depends on 

family socioeconomic status (SES). More specifically, Chapter 3 looks at cross-national 

variation in the structural characteristics of the school system as a source of varying 

degree of opportunities for families to intervene and thereby to produce inequality. The 

analytic strategy of this dissertation to statistically examine the institutional influences 

(common to all three substantive chapters) is also detailed in this chapter. In Chapter 4, I 

shift the focus to state control over education as a gatekeeper of opportunities for families 

to intervene and examine its impact on inequality. Chapter 5 explores how differential 

institutionalized incentives for families to invest in child school success shape social 

inequality in achievement. In the concluding chapter, Chapter 6, I summarize the findings 

from previous chapters and discuss their implications. Also, possible future research 

directions are suggested.  
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CHAPTER 2: MAIN DATA SOURCE:  

PROGRAMME FOR INTERNATIONAL STUDENT ASSESSMENT (PISA) 

 

Empirical exploration of this dissertation utilizes the Organisation for Economic 

Co-operation and Development (OECD)’s Programme for International Student 

Assessment (PISA) as its main data source for student-level information. PISA is one of 

the largest and most comprehensive international surveys of student performance 

available today. It is aimed to “measure how well 15-year-old young adults approaching 

the end of compulsory schooling are prepared to meet the challenges of today’s 

knowledge societies (OECD 2005c: 8).” The first PISA survey was administered in 2000 

and it assessed students’ performance in reading, mathematics, and science with a primal 

focus on reading literacy. The assessment has been carried out every three years since. In 

addition to the assessment data, then, PISA collects a variety of information about 

students’ family/demographic background, learning habits, academic motivation, and the 

quality of the learning environment through student and school questionnaires, which 

enables researchers to look at the possible causes and likely processes of school learning 

(OECD 2004b; OECD 2005c). 

There are two other internationally comparative educational studies similar to 

PISA, which are the Third International Mathematics and Science Study (TIMSS) and the 

Progress in International Reading Literacy Study (PIRLS), both of which are conducted 

by the International Association for the Evaluation of Educational Achievement (IEA). 

These studies and PISA consist of three major large-scale international surveys of student 

achievement today, but all are slightly different from one another in target population, 

assessment domains/objectives, the group of participating countries, sampling method, 
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background questionnaires, and so forth. Among these, then, I chose PISA mainly for the 

following two reasons.  

First of all, PISA includes assessment of mathematics literacy, which I focus on 

as an educational outcome in this dissertation, whereas PIRLS only assesses the student’s 

reading ability. Student performance on math is considered the least affected by language 

translation and culture due to the universality of its symbolic expressions (Brint 2006), 

which makes it more reliable for cross-national comparison. Also, research finds that 

mathematics achievement is a key component for economic success at both national and 

individual levels (Hanushek and Kimko 2000; Joensen and Nielsen 2009). 

Second, the focus of PISA assessment is to evaluate a student’s practical skills to 

apply their knowledge to solve real-life problems (PISA calls this concept of ability 

‘literacy’). This is more general than TIMSS’s objective, which is to assess the student’s 

mastery of subject-specific knowledge of math and science based on curriculum.
8
 As a 

result, whereas TIMSS’s assessment is intentionally limited to capture students’ mastery 

of curricular contents and skills specific to the target grades, PISA’s approach captures 

students’ general achievement, which is less sensitive to curriculum organization. Since 

the measurement which captures overall student performance is more suitable for the 

purpose of this dissertation, I use PISA. Differential family SES effects on achievement 

in a specific curricular grade and their association with institutional arrangements is a 

narrower scope and could be useful for policy makers who are interested in evaluating 

issues of inequality that arise in a specific grade. Yet, this dissertation prefers to address 

inequality in secondary education generally. Moreover, because mathematics is the focal 

                                                 
8
 More information about TIMSS and PIRLS are available at the IEA website (http://www.iea.nl/). 
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domain of the second PISA survey conducted in 2003 (hereafter PISA2003), this 

dissertation draws on the data from PISA2003.
9
  

 

Participating Countries  

Forty-one countries/regions participated in PISA2003 in total, thirty OECD 

member countries then
10

 and eleven partner countries (Table 2-1). In my analysis, 

however, I will focus on the sample from the 30 OECD countries (the subsample of 

220,000 students, approximately). Because of their affiliation with the OECD, more 

comparable data on national/institutional characteristics are available for these OECD 

member countries than the other 11 nations. I believe that limiting the analytic sample to 

the OECD countries makes the results of my analysis more dependable. On the other 

hand, given that the OECD members are mostly developed countries with relatively 

similar levels of economic development, the focus of this dissertation is on illuminating 

the operation of educational inequality in the industrial (or post-industrial) world. 

Therefore, it should be assumed that the results are not generalizable to educational 

inequality in developing countries.  

 

Target Population  

PISA2003 defines the national target population as “15 year-old students 

attending educational institutions within the country (OECD 2005c: 46).” Students can 

                                                 
9
 In PISA, all sampled students are tested for the focal literacy of the given survey cycle (i.e. math in 

2003), but only a portion of students are tested for other domains (OECD 2005c).  
10

 As of today, there are 34 member countries in OECD. Four countries have become members of the 

organization after PISA 2003. 
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be either full-time or part-time students in any grades
11

 or types of educational 

programmes including public and private schools as well as vocational and foreign 

schools. On the other hand, any 15 year-old youth who are either home-schooled, in the 

workforce, or out of country during the assessment period
12

 are not included in the 

population. Accordingly, the results and the implications of this study will be only 

applicable to educational inequality experienced by 15 year-olds who attend educational 

institutions. Since those children who dropped out of school before age 15 are not 

included in the population, the relationship between inequality in educational 

opportunities and early school dropout, if any, is beyond the scope of this study.
13

  

 

Sampling Strategy and Response Rate  

In order to obtain a nationally representative sample of students, PISA2003 

selected its panel employing a two-stage stratified sampling design. The first-stage 

sampling unit was schools where the target population, 15 year-old students, was enrolled. 

A list of all eligible schools was prepared, and schools were systematically sampled from 

the list with probabilities proportional to size (i.e. a function of the estimated number of 

eligible 15-year-old students enrolled). Each country was required to select a minimum of 

150 schools (if there were fewer than 150 schools, then all schools should be selected).  

The second-stage unit was students, and the sample size within school was set to 

                                                 
11

 Technically, 15 yeas-olds in Grade 6 or lower were excluded from the sample. However, the 

number of students falling into this category was not significant in the OECD countries (OECD 

2004b). 
12

 Each participating country was required to choose a 42-day period between 1 March 2003 and 31 

August 2003 to administer the survey (OECD 2005c). 
13

 Given that over 90% of the age 15 population attends school in all OECD countries but Mexico and 

Turkey (OECD 2004b), this specific subpopulation may be relatively small. 
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be 35 students usually.
14

 Once schools were selected from the list, students were 

randomly selected within the selected school (if there were fewer than 35 eligible 

students, all students were sampled). In total, each country needed to have 4,500 students 

to be assessed as a minimum sample size (OECD 2005c).  

Most participating countries retained around 90 % response rates for their final 

sample at both school and student levels, which exceeded the standards that PISA2003 

demanded (85% for schools and 80% for students, respectively) to maintain the quality of 

the data collected and to minimize possible response biases, but the United Kingdom 

failed to meet these requirements. The PISA Consortium, thus, warned that the UK’s 

achievement data were possibly biased and their comparison to other countries’ data 

might not produce reliable results (OECD 2005c). On the other hand, some demonstrated 

that the criteria the PISA used to issue such warning were unclear and possibly arbitrary, 

and there was no valid foundation to exclude the UK sample from cross-national 

comparison with the PISA2003 data (Micklewright and Schnepf 2006). Given the 

ambiguity raised about the appropriateness of its exclusion, and since the UK sample has 

been included in several past studies of comparative education (e.g. Dettmers, Trautwein, 

and Ludtke 2009; Horn 2009; Martins and Veiga 2010), I will include the UK sample and 

retain all 30 OECD countries, the original target of my dissertation to which I would like 

to make inferences, in my analysis. However, it is advised that the results should be 

interpreted with caution.  

Lastly, PISA is a cross-sectional data set. As such, it cannot directly address 

                                                 
14

 Some students with disability and/or schools in geographically remote locations were excluded 

from the sampling due to their inaccessibility, although PISA required each country to keep the overall 

exclusion rate to be below 5 percent. For more information on this exclusion or other research design 

issues, please consult PISA 2003 Technical Report (2005c).   
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causal relationships concerning the effects of national structures/practices on the 

association between family SES and math achievement. Accordingly, interpretation of the 

results needs to be done carefully and incrementally, meaning that this is only one study 

and any finding should be considered tentative at this point. The purpose of this 

dissertation is not to prove certain claims but to build additional evidence for or against 

them upon the existing foundation so that subsequent research could further elaborate.  

 

Key Indicators and Their Descriptive Statistics  

This dissertation focuses on the magnitude of family SES effects on student 

math performance as the indicator of educational inequality. Thus, family SES and 

student performance are the two student-level key variables. In the rest of this chapter, I 

describe these two basic variables in PISA2003 and present the achievement and 

socioeconomic conditions of students across countries. 

 

Student Performance: Mathematics Achievement  

According to PISA 2003 Technical Report (2005c), mathematical performance 

was assessed as a part of the two-hour long assessment along with reading, science, and 

problem solving. The test consisted of geometric, algebraic, arithmetic, and probabilistic 

problems, and their formats included multiple choice, short answer, and extended 

response items. Students’ responses were marked by computers or trained professionals 

depending on the types of questions. Then, an inter-country reliability study was 

conducted to ensure the consistency of the marking process across participating 
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countries.
15

  

In the data set obtainable from the PISA official website 

(http://www.pisa.oecd.org/) for secondary analysis, student mathematics performance is 

provided as plausible values. Plausible values are imputed values representing latent 

student proficiencies based on the observed performance on the assessment and other 

conditioning variables. They are suitable to examine population estimates (e.g. national 

means and distributions of student achievement) and were first developed for National 

Assessment of Educational Progress (NAEP) studies in the United States. Since then, 

large-scale educational surveys, both national and international, including TIMSS and 

PISA, have been utilizing this methodology to study national patterns in academic 

outcomes.
16

 Pisa 2003 provides five plausible values, scaled with a mean of 500 and a 

standard deviation of 100 points across OECD countries. In order to obtain unbiased 

estimates of population parameters, all five values should be used in analysis (OECD 

2005c; OECD 2005b). 

Table 2-2 lists descriptive statistics on math performance for each country. While 

national mean performances vary substantially from 544.29 in Finland to 385.22 in 

Mexico, standard deviations (SD) differ across countries as well from 109.89 in Belgium 

to 83.69 in Finland. Indicators of the variability of student performance such as the 

standard deviation are often considered as another type of measure of inequality (besides 

the association between family background characteristics and achievement, on which 

this dissertation focuses). Smaller dispersion suggests that all students within a group 

                                                 
15

 More details on the test and its marking can be found in PISA 2003 Technical Report (OECD 

2005c). 
16

 For more details on plausible values, please consult PISA 2003 Technical Report (OECD 2005c) 

and PISA 2003 Data Analysis Manual (OECD 2005b). 
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(country) perform relatively similarly (i.e. more equally) regardless of their background 

characteristics, whereas larger dispersions would indicate greater inequality, suggesting 

that schooling is not equally effective for all students. But since the mere dispersion of 

students’ performance within groups could be driven by various individual-level factors, 

including SES, gender, ethnicity, talent, motivation, family composition and so forth, it 

would not be wise to assume that smaller variability necessarily means that there is a 

smaller family SES effect.
17

 Yet, when the absolute dispersion is small, the chance of any 

particular within-group factor having a significant impact on performance is low. Thus, it 

is still informative as a descriptive representation of the overall inequality. Accordingly, 

Finland’s figures, (mean=544.29, the highest among 30 countries and SD=83.69, the 

lowest) exemplifies some desirable model of high productivity- low inequality 

combination in education. The smallest difference between the 90th and 10th percentile 

performances, another indicator of the dispersion, in Finland, 213.71, also demonstrates 

lower inequality in this country. Countries like Ireland (SD=85.27, Mean=502.84), 

Mexico (SD=85.45, Mean=385.22), Canada (SD=87.11, Mean=532.49), Portugal 

(SD=87.64, Mean=466.02), and Spain (SD=88.48, Mean=485.11) show relatively low 

inequality as well, following Finland, although their mean performances differ widely. 

On the other hand, Belgium has a mean performance of 529.29 (6th from the 

top) with a SD of 109.89 (the largest), and presents a relatively high productivity with 

large inequality. This pattern illustrates the potential trade-off between educational 

efficiency and inequality that are of concern. Yet, other countries presenting relatively 

                                                 
17

 In fact, Van de Werfhost and Mijs (2010), states that it is possible for education systems to 

simultaneously produce relatively small dispersion of achievement and strong association between 

family SES and achievement, and these two types of inequality are conceptually different from each 

other. 
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large inequality include Turkey (SD=104.75, Mean=423.42), Germany (SD=102.60, 

Mean=502.99), and Japan (SD=100.55, Mean=534.14), and similar to countries with low 

inequality, their mean performances differ substantially.  

Further, Figure 2-1 graphically presents the variability of student performance 

for all 30 OECD countries. Each vertical line corresponds to the dispersion (the middle 

80 percent of the sample) of mathematics achievement for a given country. The upper and 

bottom makers (-) indicate the 90th and 10th percentile performances, and the middle 

maker (square) represents the mean. Then, countries are ordered from the largest 

variability of performances (left) to the smallest (right) based on the figures in the last 

column (differences) on Table 2-2. Thus, if there is a relationship between productivity 

and inequality, the middle squares (representing the national mean performance) should 

appear somewhat systematically across the graph but they do not seem so, which suggests 

that there is little systematic relationship between the national mean and SD of 

performance cross-nationally.
18

 In short, these observations rather coincide with the 

claim that no trade-off is necessary between educational efficiency and inequality, put 

forward in previous studies (UNICEF 2002; OECD 2004b; Van de Werfhorst and Mijs 

2010).  

 

Family Socioeconomic Status (SES) 

The PISA 2003 data set includes a computed index of economic, social and 

cultural status indicating students’ family SES based on their responses to the student 

questionnaire. It is a weighted composite of 1) parental occupation status (a higher value 

                                                 
18

 In addition to visual inspection, the correlation coefficient between the mean and standard deviation 

at national level (N=30, results not shown) was 0.083 and statistically insignificant. 
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of either father or mother’s occupation coded by the international socio-economic index 

of occupational status [ISEI]), 2) parental education levels (highest level based on the 

International Standard Classification of Education [ISCED 1997] between parents), and 

3) home resources (based on possession of various household items from study room, 

computers, and books to art work and dishwasher). The variable is standardized to have a 

mean of 0 with a standard deviation of 1 across students in OECD countries. Principal 

component analysis (PCA), performed for each country to check if the composite 

represented a same underlying property across countries, verified that there were similar 

patterns of contribution of the three components across countries (OECD 2005c). I 

employ this index for the rest of this dissertation to capture family SES. 

Table 2-3 and Figure 2-2 describe family SES of the students for each country. 

Similar to mathematics performance, there seems to be substantial variation in both mean 

and dispersion of the socioeconomic condition of students across countries. Especially, 

economically less developed countries among the OECD members appear to have lower 

means (e.g. Mexico=-1.13, Turkey=-0.98, and Portugal=-0.63). In fact, bivariate analysis 

(not shown) has indicated that the correlation between the national mean of family SES 

and economic development is positively significant.
19

 Although the number of countries 

included in this analysis is small and the result has limited reliability, it is quite logical if 

this means that the typical socioeconomic condition of a student’s home reflects the 

economic condition of the country as a whole (and vice versa).  

On the other hand, those countries with lower means of family SES seem to have 

                                                 
19

 Economic development is measured by GDP (Gross Domestic Product) per capita (logged). More 

details about this variable are found in Chapter 3. The correlation coefficient was 0.73 (N=30 and 

p-value <0.01). 
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greater variability of family SES as well. The standard deviations of family SES for 

Mexico, Turkey, and Portugal are 1.20, 1.10, and 1.27, respectively, whereas the 

corresponding figures for Iceland and Norway, the two countries with the highest means 

of family SES, are 0.81 and 0.78. From inspecting the last column of Table 2-3 (and 

Figure 2-2), the difference between the 90th and 10th percentiles, a possible negative 

relationship between the mean and SD of family SES is also observed. In other words, 

the lower national standards (i.e. mean) of family SES here entail rather diverse 

socioeconomic experiences among 15 year-old students within a country from one home 

to another, while the higher national standards suggest that students in a given country 

tend to enjoy relatively similar home economic conditions.  

This pattern as well as the overall cross-national variability of the SES 

composition of the student body illustrate that the school system in different countries is 

in fact expected to serve students from a wide range of family backgrounds. Then, given 

the central role of the socioeconomic conditions of family in education (Blossfeld and 

Shavit 1993), schooling in countries with a large dispersion of students’ family SES, such 

as Portugal (SD=1.27, Dif
20

=3.47) and Mexico (SD=1.20, Dif=3.27), may face more 

challenge to accommodate diverse needs of students from different social classes than 

countries like Japan (SD=0.73, Dif=1.90) and Norway (SD=0.78, Dif=1.98), where 

students’ socioeconomic origins are relatively homogeneous and schools have a narrower 

target to focus on.    

 

 

                                                 
20

 The last column of Table 2-3, Difference between 90th and 10th percentiles of Student 

Socioeconomic and Cultural Status. 
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Relationship between Mathematics Performance and Family SES  

The main educational inequality on which this dissertation focuses is the one 

captured by the association between family SES origins and educational performance. 

Here, I explore the basic bivariate association between the two and lay out the actual 

conditions of the inequality in achievement that depends on family SES in each country 

before investigating their potential causes in the subsequent chapters.  

Table 2-4 provides several indicators depicting the relationship between 

student’s family SES and mathematics achievement. The correlation coefficients (the first 

column) are positive for all countries, but do vary in the degree from 0.52, Hungary the 

highest, to 0.25, Iceland the lowest, which corroborates the findings of previous research. 

Inequality in school learning is prevalent in many countries (i.e. students with higher SES 

are persistently achieving better academic outcomes) but to a different extent (UNICEF 

2002). According to the first column in Table 2-4, countries like Canada (=0.32) and 

Finland (=0.33) in addition to Iceland, show relatively weaker inequality while Belgium 

(=0.49) and Germany (=0.48), in addition to Hungary, have more inequality.  

Recall, however, that these sets of countries slightly differ from the sets of 

countries we discussed with Table 2-2 (and Figure 2-1). When we used the dispersion of 

the distribution (of the entire sample) as the measure of overall inequality earlier, we had 

Ireland, Mexico, and Portugal as well as Finland and Canada as relatively lower overall 

inequality but not Iceland. Looking at Table 2-4, the correlation coefficients of Ireland, 

Mexico, and Portugal are 0.40, 0.41, and 0.42. They are not as high as Hungary or 

Belgium, but quite higher than Finland and Canada, those countries which are considered 

low inequality in both measures. Similarly, Japan showed relatively high inequality with 
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the dispersion measure (SD=100.55 on Table 2-2), but it is the lowest next to Finland in 

terms of the correlation coefficients (=0.34). This discrepancy in observations between 

two measures seem to agree with the view that the dispersion (of student performance) 

measure and the association (of family SES with performance) measure may capture 

different underlying properties (Van de Werfhost and Mijs 2010).  

Table 2-4 also includes the means and standard deviations of student 

mathematics performance among the bottom 25% and top 25% groups of family SES (the 

middle two sections on Table 2-4). Earlier on Table 2-2, Iceland and Denmark have 

shown similar overall performance means (515.11 and 514.29) and standard deviations 

(90.38 and 91.33). Yet, on Table 2-4, their respective means for the top 25% group are 

546.55 (SD=87.20) in Iceland and 565.05 (SD=80.49) in Denmark and differ by 18.50 

points (higher in Denmark) whereas their means for the bottom 25% are 485.94 

(SD=87.37) and 464.04 (SD=86.34), respectively and differ by 21.90 points (lower in 

Denmark). This illuminates that although these two countries do have similar figures for 

both means and standard deviations for the entire sample (on Table 2-2), the actual 

distributions of student performance may look different from one another. More 

specifically, the larger differences in means between the top and bottom groups indicate 

greater disparity in performance among students with different SES. Thus, the wider 

differences in Denmark (=101.01 in the column next to the last) suggests greater 

inequality in achievement in Denmark than in Iceland, which is corroborated by their 

correlation coefficients (Denmark=0.42 > Iceland=0.25). Further, while Japan has a 

relatively smaller difference in means between the top and bottom groups (=88.41), 

which explains the low correlation we observed earlier, each group’s standard deviations 
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are relatively large and similar in size (SDbottom=94.47 and SDtop=93.26), and this is 

consistent with Japan’s large overall dispersion on Table 2.2. In other words, dividing the 

national sample of Japan into subsamples by SES seems not to have affected the 

distributions of mathematics performance of the subsamples. This suggests that the large 

overall dispersion of Japan on Table 2-2 may not be explained well by family SES, which 

explains the contradiction we observed about Japan earlier between the two measures of 

inequality.
21

 

On a related note, the last column on Table 2-4 demonstrates that the dispersion 

of the top 25% SES group and that of the bottom 25% are not necessarily constant within 

countries and their patterns differ across countries. Some countries like Turkey and 

Norway have a larger deviation of performance among the higher SES students compared 

to the lower SES students while there are other countries such as Germany and Belgium 

having an opposite pattern, a larger performance deviation among the lower SES students 

than the higher SES students.  

These observations all underscore that the association between student 

performance and family socioeconomic resources is variant across nations and not 

deterministic. Moreover, the countries with relatively smaller mean differences between 

the top 25% and bottom 25% groups of family SES (i.e. smaller achievement gaps by 

family origins) are Iceland, Finland, Canada, and Spain, a mix of countries with 

differential overall performances (see Table 2-2), which again supports the idea that 

                                                 
21

 Switzerland has an overall deviation similar to Japan (SD=98.39 on Table 2-2, also see Figure 2-1), 

but not only its difference in means larger (103.56) but also its difference in standard deviations 

substantial (-4.66, smaller in the top group). That is, different from Japan, division of the sample based 

on students’ socioeconomic levels has generated the subsamples with different shapes in Switzerland. 

This suggests a greater role of SES in affecting the distribution of performance in Switzerland and 

explains its higher correlation (0.41).  
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efficiency and equality of schooling are not mutually exclusive matters. What, then, 

differentiates countries that have more educational equality from those having less? The 

following three chapters empirically explore the potential sources explaining 

cross-national variation in social inequality in achievement. 
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Table 2-1. Countries/Regions participated in PISA2003 

  

OECD Countries Partner Countries 

 Australia  Brazil 

 Austria  Hong Kong-China 

 Belgium  Indonesia 

 Canada  Latvia 

 Czech Republic  Liechtenstein 

 Denmark  Macao-China 

 Finland  Russian Federation 

 France  Serbia and Montenegro 

 Germany  Thailand 

 Greece  Tunisia 

 Hungary  Uruguay 

 Iceland   

 Ireland   

 Italy   

 Japan   

 Korea   

 Luxembourg   

 Mexico   

 Netherlands   

 New Zealand   

 Norway   

 Poland   

 Portugal   

 Slovak Republic   

 Spain   

 Sweden   

 Switzerland   

 Turkey   

 United Kingdom   

 United States   

    

Source: Learning for Tomorrow’s World: First Results from PISA 2003 (OECD 2004b) 
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Table 2-2. Descriptive Statistics on Math Performance in PISA2003 

 

 Mean 

Standard 

Deviation 

10th 

percentile 

90th 

percentile 

Difference 

between 90th 

and 10th 

Finland 544.29 83.69 437.97 651.68 213.71 

Korea 542.23 92.39 422.77 659.23 236.47 

Netherlands 537.82 92.53 415.25 656.53 241.27 

Japan 534.14 100.55 401.59 659.62 258.03 

Canada 532.49 87.11 419.35 644.18 224.83 

Belgium 529.29 109.89 380.63 664.41 283.78 

Switzerland 526.55 98.39 395.73 652.15 256.42 

Australia 524.27 95.43 398.60 644.79 246.19 

New Zealand 523.49 98.30 394.32 650.07 255.75 

Czech Republic 516.46 95.95 391.67 641.02 249.34 

Iceland 515.11 90.38 396.10 629.27 233.17 

Denmark 514.29 91.33 395.80 631.55 235.75 

France 510.80 91.71 388.65 627.69 239.04 

Sweden 509.05 94.76 387.09 630.55 243.45 

United Kingdom 508.26 92.27 387.77 628.67 240.90 

Austria 505.61 93.10 384.32 626.24 241.91 

Germany 502.99 102.60 362.88 632.35 269.47 

Ireland 502.84 85.27 392.99 613.95 220.96 

Slovak Republic 498.18 93.31 378.48 619.10 240.62 

Norway 495.19 92.05 375.91 613.62 237.71 

Luxembourg 493.21 91.87 372.72 611.51 238.80 

Poland 490.24 90.25 375.95 607.51 231.56 

Hungary 490.01 93.52 369.61 610.70 241.09 

Spain 485.11 88.48 368.58 597.45 228.87 

United States 482.88 95.26 356.46 607.39 250.93 

Portugal 466.02 87.64 351.86 580.03 228.16 

Italy 465.66 95.70 342.37 589.14 246.77 

Greece 444.91 93.84 323.48 565.94 242.46 

Turkey 423.42 104.75 300.19 559.77 259.58 

Mexico 385.22 85.45 276.12 497.09 220.96 

Note 1: Countries are ordered from the highest to lowest by the mean score. 

Note 2: The highest and lowest figures in each column are highlighted by bold-italic and bold-italic 

with underline, respectively.  

Note 3: Similar figures are in the official PISA publication (OECD 2004b), but all numbers in the 

table are author’s own calculation from the PISA data. 
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Figure 2-1. Variability of National Math Performance in PISA2003 

 
*Countries are ordered from the largest (left) to smallest (right) variability of performances based on the figures in the last column on Table 2-2 
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Table 2-3. National Mean and Standard Deviation of Student Socioeconomic and Cultural 

Status in PISA2003 

 Mean 

Standard 

Deviation 

10th 

Percentile 

90th 

Percentile 

Difference 

between 90th 

and 10th 

Iceland  0.69 0.81 -0.40 1.77 2.16 

Norway  0.61 0.78 -0.36 1.63 1.98 

Canada  0.45 0.83 -0.64 1.52 2.16 

United States  0.30 0.91 -0.86 1.46 2.33 

Finland  0.25 0.83 -0.81 1.32 2.13 

Sweden  0.25 0.88 -0.82 1.37 2.19 

Australia  0.23 0.83 -0.82 1.26 2.08 

New Zealand  0.21 0.91 -0.92 1.35 2.27 

Denmark  0.20 0.86 -0.87 1.32 2.19 

Luxembourg  0.18 1.09 -1.41 1.51 2.91 

Czech Republic  0.16 0.80 -0.80 1.32 2.12 

Germany  0.16 0.99 -0.97 1.50 2.47 

Belgium  0.15 0.94 -1.02 1.34 2.36 

United Kingdom  0.12 0.90 -0.97 1.36 2.34 

Netherlands  0.10 0.86 -0.94 1.18 2.12 

Austria  0.06 0.85 -0.96 1.23 2.19 

Switzerland  -0.06 0.85 -1.14 1.07 2.21 

Hungary  -0.07 0.89 -1.12 1.18 2.30 

France  -0.08 0.93 -1.21 1.13 2.34 

Ireland  -0.08 0.89 -1.18 1.08 2.27 

Japan  -0.08 0.73 -0.97 0.94 1.90 

Slovak Republic  -0.08 0.83 -1.03 1.07 2.10 

Korea  -0.10 0.85 -1.22 0.98 2.20 

Italy  -0.11 1.02 -1.43 1.32 2.75 

Greece  -0.15 1.01 -1.42 1.25 2.68 

Poland  -0.20 0.82 -1.17 1.04 2.21 

Spain  -0.30 1.01 -1.64 1.05 2.69 

Portugal  -0.63 1.27 -2.29 1.18 3.47 

Turkey  -0.98 1.10 -2.25 0.60 2.84 

Mexico  -1.13 1.20 -2.67 0.60 3.27 

Note 1: Countries are ordered from the highest to lowest by the mean score. 

Note 2: The highest and lowest figures in each column are highlighted by bold-italic and bold-italic 

with underline, respectively.  

Note 3: Similar figures are in the official PISA publication (OECD 2004b), but all numbers in the 

table are author’s own calculation from the PISA data 
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Figure 2-2. Variability of National Family SES in PISA2003 

 
*Countries are ordered from the largest (left) to smallest (right) variability of family SES based on the figures in the last column on Table 2-3 
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Table 2-4. Relationship between Mean Math Performance and Student Socioeconomic 

and Cultural Status in PISA2003 

 

  

SES Bottom 25% 

 

Math Score 

SES Top 25% 

 

Math Score 

Difference between 

Top 25% and 

Bottom 25% 

 Correlation Mean SD Mean SD Mean  SD 

Hungary  0.52 427.17 81.81 554.10 82.98 126.93 1.17 

Belgium  0.49 465.11 102.17 598.76 83.91 133.65 -18.25 

Germany  0.48 451.57 89.77 571.75 80.49 120.18 -9.28 

Slovak Republic  0.47 438.21 87.06 553.44 84.28 115.23 -2.78 

Turkey  0.47 379.90 83.85 495.87 111.26 115.97 27.41 

Czech Republic  0.44 467.86 84.32 574.62 85.95 106.76 1.63 

France  0.44 458.39 85.35 562.27 79.94 103.88 -5.41 

United Kingdom  0.44 460.68 81.68 565.60 82.78 104.93 1.10 

United States  0.44 430.70 86.11 539.38 85.25 108.68 -0.86 

Netherlands  0.43 496.14 83.04 594.57 78.45 98.44 -4.58 

Denmark  0.42 464.04 86.34 565.05 80.49 101.01 -5.85 

Portugal  0.42 424.48 80.96 519.24 80.05 94.76 -0.91 

Luxembourg  0.41 444.39 82.59 546.49 84.04 102.10 1.45 

Mexico  0.41 341.77 73.62 432.83 79.81 91.06 6.19 

New Zealand  0.41 473.04 87.58 578.39 88.66 105.36 1.08 

Poland  0.41 443.95 82.33 539.23 86.03 95.27 3.69 

Switzerland  0.41 472.30 92.22 575.85 87.56 103.56 -4.66 

Austria  0.40 461.60 83.44 555.83 82.29 94.22 -1.15 

Greece  0.40 401.58 85.66 497.13 87.39 95.55 1.73 

Ireland  0.40 457.49 78.51 543.80 77.76 86.31 -0.74 

Sweden  0.39 464.88 90.67 556.51 87.60 91.63 -3.07 

Korea  0.38 496.72 86.98 586.98 89.07 90.27 2.09 

Norway  0.38 450.70 82.36 539.96 89.90 89.26 7.54 

Australia  0.37 478.70 90.89 572.21 86.40 93.51 -4.49 

Italy  0.37 416.81 89.83 507.35 88.03 90.54 -1.8 

Spain  0.37 444.73 85.75 529.69 79.42 84.96 -6.33 

Japan  0.34 486.93 94.47 575.34 93.26 88.41 -1.21 

Finland  0.33 508.61 80.07 579.47 78.41 70.85 -1.66 

Canada  0.32 499.84 84.60 574.08 81.61 74.24 -2.99 

Iceland  0.25 485.94 87.37 546.55 87.20 60.61 -0.17 

Note 1: Countries are ordered from the highest to lowest by the correlation coefficients. 

Note 2: The highest and lowest figures in each column are highlighted by bold-italic and bold-italic 

with underline, respectively.  

Note 3: Similar figures are in the official PISA publication (OECD 2004b), but all numbers in the 

table are author’s own calculation from the PISA data. 
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CHAPTER 3: THE SHAPE OF EDUCATION AND VARIATION IN  

FAMILY SES EFFECTS ON MATH ACHIEVEMENT 

 

The first empirical chapter of this dissertation explores how the structural 

characteristics of the educational system influence educational inequality. In particular, I 

start off by investigating the role of academic differentiation, the distribution of 

educational qualifications, and the duration of schooling. These characteristics help us 

depict how the basic structural set-up of national education influences educational 

opportunities. 

 

Research Background and Hypotheses  

Academic Differentiation and Differential Family SES Effects 

Academic differentiation (also known as tracking and academic grouping) refers 

to a degree/type of grouping within a system which physically differentiates students’ 

educational trajectories. The separation of academic and vocational programs is an 

exemplar of differentiation while so-called comprehensive programs are on the opposite 

side, an example of non-differentiation. Then, although all countries share the aim to 

offer students more effective learning experiences, different countries have different 

practices about how and when the differentiation should occur. Some countries like 

Austria, Belgium, and Germany are known to be more differentiated (i.e. selective) 

systems. They start sorting students at relatively early ages (around 10 to 12) and have at 

least four different programs by the age of 15 years old (OECD 2004b; EC 2005). On the 

other hand, countries like Finland, Spain, and the United States are often considered 

undifferentiated (non-selective), since no formal differentiation takes place until much 
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later ages (16 years old or later), although there might be some de-facto within-school 

differentiation (e.g. advance placement and honor courses in the United States).
22

 The 

rest of the industrial nations fall somewhere between these two ends (OECD 2004b; EC 

2005). The consequence of these differences in the form of differentiation on educational 

and socioeconomic outcomes has been one of the great concerns among educators and 

researchers.  

On a practical level, the use of differentiation is often argued to be more efficient 

because students with different abilities and interests are believed to learn better with 

different paces and/or different methods. Thus, the rationale is that grouping students 

based on their similarities could help produce a less disruptive, more comfortable and 

supportive environment for students to learn (with suitable materials), and for teachers, it 

is easier to accommodate to students’ needs and pace their instruction accordingly (Brint 

2006). However, educational research on differentiation has found rather limited support 

for its effectiveness in improving overall achievement (Slavin 1990; Hanushek and 

Wöβmann 2006; Gamoran 2009). On the other hand, the scholars of social stratification 

stress that the latent function of academic differentiation is to perpetuate social 

inequality/immobility (e.g. Allmendinger 1989; Müller and Karle 1993; Kerckhoff 1995; 

Müller and Shavit 1998).  

                                                 
22

 In this dissertation, I only focus on formal differentiation (i.e. school type/program differences), 

and it is one of the limitations of this study. This is not because informal, often within-school, 

differentiation is unimportant for educational outcomes but because such practice is hard to investigate 

with a quantitative approach involving a large number of countries due to the lack of cross-nationally 

comparable data of its kind. For this reason, Van de Werfhorst and Mijs (2010) state that it is fairly 

common to dismiss informal differentiation from the analysis in the cross-national research using 

large-scale international surveys. To achieve a fuller understanding of the effect of academic 

differentiation, consideration of informal differentiation would be crucial. But, in reality, the 

consequences of informal differentiation might be better studied with other methodological 

approaches. 
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The main argument behind the negative effect of differentiation on equality is 

that earlier selection does not provide all children a proper opportunity to show their 

talent and/or their potential to grow, which not only prematurely limits their future 

options but also allows the selection to be excessively dependent on non-academic factors 

such as family background. Thus, early selections reinforce existing social inequality in 

the socioeconomic attainment process (Blossfeld and Shavit 1993; Müller 1996; 

Dustmann 2004). Accordingly, we could expect that there would be more dependency of 

academic outcomes on family SES as the system sorts students earlier into more specific 

paths.  

Existing evidence from recent comparative studies using international surveys 

are generally consistent with this claim. In the analysis of TIMSS (8th graders’ math and 

science achievement) over 54 nations, for instance, Schütz et al. (2008) have detected that 

the age of first selection is negatively associated with the effect of family SES (measured 

by the number of books at home) on student performance (mean test scores of math and 

science) even after controlling for the impact on family effects of several other 

country-level characteristics including GNI per capita, educational expenditure per 

student, and preschool enrollment. Marks (2005) has utilized PISA2000 and conducted a 

country-level correlation analysis across 30 countries.
23

 His finding has shown that not 

only earlier selection but also the diversity of educational programs are associated with 

greater educational inequality, measured by the strength of the relationship between 

parental occupational status and 15-years-olds’ reading literacy. Drawing on two 

international surveys, Ammermüller (2005) has examined the changes in educational 

                                                 
23

 The composition of the 30 countries that Marks (2005) used with PISA2000 is slightly different 

from the composition that I used in this dissertation with PISA2003.   
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inequality from grade 4 (PIRLS) to grade 9 (at age of 15, PISA) in 14 countries (11 

European countries plus Canada, New Zealand, and Russia). He has found a larger 

increase in the impact of parental education, but not of the number of books at home, on 

reading performance in countries where more school types were available at grade 9 (i.e. 

the effect of parental education increased more from 4th to 9th grades in the more 

differentiated system). Horn (2009) has compared 29 countries using the PISA2003 

data
24

 with a two-level hierarchical modeling strategy. His multivariate model has shown 

that although both early selection and the number of school types are associated with 

social inequality in achievement (measured by the association between family SES index 

and math/reading literacy), the age of selection is the key factor fostering inequality. 

Hanushek and Wöβmann (2006) has drawn on multiple (six) international surveys to 

compare the change in inequality in math, science, and reading achievement from 

primary to secondary education for around 20 countries. Their findings have indicated a 

greater increase in inequality in students’ performance in reading (and to lesser extent in 

math and science) from primary to secondary levels of education in countries with early 

sorting than in countries without it. Further, they have found little evidence of improved 

overall performance (i.e. effectiveness) of the system by the use of early selection. In this 

way, the existing findings suggesting that differentiation reinforces social inequality in 

achievement are fairly robust across studies with different data and methods.  

The important implication here of the association of educational inequality and 

differentiation is that earlier selection facilitates segregation of students between 

programs/schools by their family SES because student allocation relies on background 

                                                 
24

 Horn (2009) excluded France from his analysis due to the lack of needed national-level indicators. 
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factors. It means that students from higher SES families tend to be assigned to more 

academically oriented programs together, whereas students from lower SES families are 

likely to be assigned to academically less challenging programs together.  

As explained earlier, school composition influences students’ learning at school. 

Attending school with higher SES peers has been found to be generally advantageous 

(Rumberger and Palardy 2005; Perry and McConney 2010). Also, the quality and 

quantity of instruction (e.g. teacher’s experience and the difficulty level of academic 

content) often vary across tracks/school types. A great deal of U.S. research has 

investigated the effect of ability grouping on academic gains and has shown that better 

academic outcomes in the advanced tracks are mainly attributable to the quality of 

instruction (Dreeben and Barr 1988; Lee and Bryk 1988; Pallas et al. 1994; Carbonaro 

and Gamoran 2002). Drawing on PISA2006 and comparing the school systems from 

more than 50 countries, Willms (2010) also finds that instructional differences among 

schools account for variation in science achievement across schools significantly. In short, 

the mechanism underlying the association of academic differentiation with social 

inequality in achievement could be explained as follows. First, early selection facilitates 

segregation of students between schools by their family SES. Second, it systematically 

converts the initial social disparity of students across programs/schools at the time of 

selection into differential academic gains by offering different learning opportunities 

between programs/schools throughout students’ educational careers. The latter, in turn 

enlarges the observable disparity in achievement between schools with different SES 

compositions (i.e. greater contextual SES/school membership effects). In other words, 

this explanation highlights the stronger contextual SES/school-level opportunities’ effects 
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on achievement associated with a differentiated system as a mechanism reinforcing 

inequality in achievement by family SES. 

On the other hand, the same stratification literature as above, which argues the 

negative effect of differentiation on social inequality, also points out that the 

undifferentiated system emphasizes a comprehensive general program to the entire 

student body and vocationally oriented trainings are rather minor if offered at all (only as 

a part of general program). Accordingly, the linkage between education and occupation is 

relatively weaker in the undifferentiated system and the occupational outcomes may be 

more susceptible to factors exogenous to educational institutions (i.e. family origin and 

social network) under such a system (Allmendinger 1989; Müller and Shavit 1998). 

Moreover, concerning educational outcomes, the prolonged undifferentiation (i.e. delayed 

selection) suggests that affluent families have more time and opportunities to exercise 

their competitive advantages for child educational success before the critical decision is 

made (Kerckhoff 1995). In fact, cross-national research on institutional effects on 

parental involvement in schooling has shown that parental expectations and parent-child 

communication tend to have a greater impact on a student’s educational prospects and 

achievement in countries with undifferentiated systems where students are expected to 

exercise their own choice and discretion regarding academic success, than in countries 

with highly differentiated systems where the type of school students attend constrains 

their future destinations (Buchamman and Dalton 2002; Park 2006). 

These characteristics of undifferentiation, then, lead us to speculate that the 

comprehensive/undifferentiated system may indeed generate less segregation of students 

between schools by their family SES (i.e. less contextual SES effects compared to 
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differentiated systems), but there would be still substantial family SES influence on 

achievement at the individual level, which could reinforce the existing social hierarchy 

(i.e. undifferentiation leads to greater individual-level/home SES effect on achievement). 

In short, this explanation, contrary to the prediction based on differentiation, highlights 

home SES effects associated with an undifferentiated system as a potential mechanism 

reinforcing inequality.
25

   

However, most existing studies, including the ones reviewed above, rarely 

address the possibility of the latter process, with undifferentiation also facilitating 

inequality, actively in their work.
7
 Therefore, although the existing literature may 

consistently find greater inequality under the system with stronger academic 

differentiation, it is not clear if it means that the family process pertaining to 

undifferentiation is not substantial, or that it is substantial but suppressed by the stronger 

effect of differentiation. On the other hand, it is especially useful to empirically explore 

this question for policy implications. If individual-level SES effects on achievement are 

found to be significant as a mechanism reinforcing inequality under less (or un-) 

differentiated system, net of compositional SES effects, it would suggest that a simple 

shift from highly differentiated system to comprehensive (undifferentiated) system, 

which existing evidence would support, may have limited effect on reducing inequality 

(or may generate a different inequality problem in the worst case). Thus, taken both sides 

of arguments together, I state my first hypothesis as: 

 

Hypothesis 1-1) Holding other context constant, there is a positive relationship between 

                                                 
25

 For these contradictory expectations, also see Kerckhoff (1995).  
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the level of academic differentiation and school-mean SES effects on student 

performance, while there is a negative relationship between the level of differentiation 

and individual-level SES effects on performance.  

 

Distribution of Credentials and Differential Family Effects 

Along with the timing and degree of academic differentiation, how differential 

qualifications are actually distributed across the population is another piece of 

information which could tell us about the hierarchical structure (capacity) of the 

education system. It is a product of academic differentiation. Thus, the distribution, 

especially of tertiary degrees, and differentiation are correlated,
26

 but a similar level of 

differentiation does not necessarily produce a similar distribution.  

Figure 3-1 presents the distribution of different levels of educational degrees 

among the adult population, and in square brackets next to country names are the number 

of school types available at age 15 and the age of first selection, respectively. The U.S. 

and Spain both have a relatively undifferentiated/comprehensive school system (1 

program until age of 16), but while more than 85 % of the adult population holds upper 

secondary degree or higher in the U.S., almost 60% of the population in Spain only has 

lower secondary education or less. Similarly, Belgium (4 programs at age 15 and the first 

selection at age 12) and Czech Republic (5 programs at age 15 and the first selection at 

age 11) are both relatively differentiated system, but while nearly 30% of the adult 

population has some tertiary education in Belgium, in Czech Republic, the corresponding 

                                                 
26

 For example, the correlation between the percentage of the population with tertiary degrees and the 

number of school types available at age of 15 is around -0.61 and statistically significant at α=0.01 

(See Appendix 2). 
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figure is less than 15%. These variations in the hierarchical openness of the education 

system across countries, which seems somewhat independent from the degree of 

academic differentiation, raise a question whether and how it may relate to the 

cross-national variation in social inequality in achievement. 

The openness of the education system, especially of secondary and tertiary levels, 

means that more people stay in school longer and benefit from the extended years of 

educational training and exploration. Thus, on the one hand, it optimistically leads us to 

expect that the more open system is more equal and meritocratic. However, in the 

sociological literature of education, it has been repeatedly studied and shown that the 

expansion of the education system has little overall effect on social inequality in 

educational attainment (Blossfeld and Shavit 1993; Müller and Karle 1993).  

Raftery and Hout (1993) have argued that educational opportunity of the 

disadvantaged class, after all, improves only to the extent that the vested interests of the 

privileged are not threatened. Examining the secondary education expansion in Ireland, 

they have demonstrated that the enrollment of lower-class students increased not because 

the selection became meritocratic but because thanks to the expansion/increased capacity 

of the system, there was still room to take in the previously marginalized group after 

satisfying the demand for the secondary education by the upper class.  

In a similar vein, Lucas (2001) has shown that the privileged class would 

establish new ways to secure their advantages when the existing method becomes too 

saturated and ineffective, which results in the perpetuation of social inequality in 

attainment (e.g. the interest of the socially advantaged class shifts to the qualitative 

difference in education, such as course/program choices, from the quantitative difference, 
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years of schooling, when a given level of schooling becomes universal).  

What these studies suggest is that expansion of education may little change the 

overall level of inequality in attainment, but the degree of the openness of the system is 

linked to the process of how social inequality is maintained. Then, if the social inequality 

in educational attainment would be preserved through qualitative differences in education 

as education expands, like Lucas (2001) claims, academic performance in lower levels of 

schooling could be more consequential in countries with the more expanded higher levels 

of education. When the higher degrees are more prevalent among the population, we 

could expect the greater competition for prestigious schools/programs since they could 

provide more “qualitative advantages” with attainment. Then, academic excellence in 

prior schooling (e.g. SAT scores in the U.S. for college admission) would be crucial to be 

a strong competitor, so there are more incentives to improve academic performance. 

Furthermore, it would be the families with necessary resources at home that are better 

equipped to provide additional support to enhance and differentiate their children’s 

academic skills from others in such circumstances. Therefore, I predict: 

 

Hypothesis 1-2) Holding other context constant, there is a positive relationship between 

the prevalence of higher levels of educational qualifications and student-level SES effects 

on achievement. (Inequality of learning opportunities tends to be greater in countries with 

more expanded higher-levels of education) 

 

Duration of Schooling and Differential Family Effects 

The length of formal schooling is another important instrumental element of the 
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school system which could influence inequality in achievement associated with family 

SES; the duration of schooling is closely linked to students’ access to resources and 

opportunities outside of school. During the regular school year, students’ daily schedules 

are relatively homogeneous and heavily regulated by school. There is a limited degree of 

freedom for children to vary. In other words, the physical and temporal separation from 

home that formal schooling imposes could work as a mechanism to limit otherwise 

diverse and unequal experiences of students and offset the intergenerational transmission 

of family SES to some extent.  

Research in the U.S. on summer learning in primary years illustrates the 

significance of schooling in this regard. Social differences in academic gains are 

accounted for substantially by the learning that occurs in the summer, when formal 

school is out of session. During the school year, the learning of students of different SES 

origins is relatively similar otherwise (Entwisle and Alexander 1992; Downey, von 

Hippel, and Broh 2004; Alexander, Entwisle, and Olson 2007). This suggests that social 

disparity in achievement grows as students spend less time in school and more time at 

home (outside of school), and schooling does function as an equalizer.  

In a similar vein, cross-national research could look at the variation in the length 

of schooling and instruction across countries and expect that the longer students are 

required to be present in school, the less social inequality in achievement, since schooling 

constrains the opportunities for parents/families to intervene and limits the influence of 

outside of school experiences and environments on student’s academic development.  

Despite the clarity of the theoretical argument, however, it poses a slight 

challenge empirically to examine this claim since many industrial nations nowadays start 
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primary education at the similar ages (5 to 7 years old)
27

 and the years of compulsory 

education is convergent, predominantly ending around 15 or 16 years old (OECD 2005a). 

In fact, possibly due to this limited variability of these characteristics, previous 

cross-national studies have shown that the starting age and length (years) of compulsory 

education have little influence on social inequality in achievement (Schütz et al. 2008; 

Montt 2011; Van Doorn, Pop, and Wolbers 2011).  

The duration of yearly schooling, however, still seems less uniform 

cross-nationally. For example, while about 38 to 40 weeks of instruction per year are 

fairly common among OECD countries, the figures do range from 42 weeks in Denmark 

and Mexico to 35 in France and 32 in Greece (OECD 2011).
28

 Similarly, the total hours 

of instruction per week differ from 22 to close to 30 hours with the average around 24-25 

hours (OECD 2004b).
29

 Therefore, this dissertation uses the yearly total hours of 

schooling as a measure to explore the following hypothesis: 

 

Hypothesis 1-3) Holding other context constant, the duration of schooling per year is 

negatively associated with individual-level SES effects on achievement. (Social 

inequality in achievement associated with home socioeconomic conditions tends to be 

smaller in countries with school systems which demand a longer time commitment by 

students.) 

 

                                                 
27

 The figures from Schütz et al. (2008) and Montt (2011)  
28

 For primary and secondary education. 
29

 As some people may suspect, the countries with longer school years (weeks of instruction per year) 

tend to have fewer total hours of instruction per week. However, this relationship is not too strong (the 

correlation coefficient is around -0.45, p<0.05), which suggest that the longer school year does not 

automatically result in the shorter hours of instruction.    
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In similar vein, existing studies point to the importance of pre-primary schooling 

as a possible equalizer of social inequality in achievement. Social disparity in academic 

achievement among children from different family SES origins is often evident from (or 

before) the start of formal schooling (Sammons 1995), and differences in early childhood 

experiences at home between the advantaged and disadvantaged families are considered 

particularly consequential in terms of establishing a sound foundation for subsequent 

learning and academic outcomes. On the other hand, the advantages of attending a 

preschool before official entry to primary school have been widely recognized. Children 

who have participated in pre-primary schools tend to show better academic skills and 

have lower grade retention, and some findings indicate that these advantages could have 

some lasting effects (Entwisle and Alexander 1993; Magnuson et al. 2004; OECD 2011). 

Moreover, the greater development of pre-primary education (i.e. more children’s 

participating in pre-primary schools) in country could ultimately reduce the time children 

spend at home in their early years overall, which could help close the gap in development 

associated with differential home environments. Accordingly, we could also predict: 

 

Hypothesis 1-4) Holding other context constant, the pre-primary enrollment rate is 

negatively associated with individual-level SES effects on achievement. (Social 

inequality in achievement tends to be smaller in countries with a more developed 

preprimary school sector) 

 

Some may argue that participation in preschools would instead facilitate social 

inequality in achievement if its cost is paid by private households, and this is indeed a 
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possibility. However, more than 80 % of pre-primary educational expenditure is on 

average covered by public sources in those OECD countries for which data are 

available
30

 and among them, there are only two countries whose public expenditure does 

not exceed 50%, (Japan and Korea both around 45%), according to the OECD stat web 

site. Given this relatively high coverage of pre-primary educational costs by public 

sources, I believe that this prediction is reasonable, although the results must be 

interpreted cautiously.    

  

Data 

Student-level Data 

As explained earlier, this dissertation draws on PISA 2003 for the student 

achievement and background data. The magnitude of the family SES effect on 

mathematics achievement is the focal indicator of educational inequality, and family 

background is represented by a weighted composite of parental occupation status, 

parental highest level of education, and home resources. Further, the following student 

background indicators are included in the analysis as control variables; student’s gender 

(1=female, 0=male), grade (the grade that the student reported on his/her questionnaire), 

and nativity (1=native: students and at least one of their parents were born in the country 

of assessment and the assessment language was their home language, 0=non-native: 

anyone else). Gender differences in math achievement (i.e. the case is often made that 

boys outperform girls) have been debated in the literature for a long time (Buchmann, 
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 Data on the pre-primary enrollment rate is available for 27 countries. Among them, 22 countries 

also have data on the relative proportions of pre-primary funding from public and private sources. The 

average reported here is for those 22 countries. 
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DiPrete, and McDaniel 2008). In addition, lower grades signal that students may be 

taught fewer math materials or they may be repeating the grade. In either case, their test 

performance can be negatively affected. Similarly, the non-native status indicates that the 

student may have some disadvantage in learning due to language, culture, and/or 

communication problems. In short, these variables, besides family SES, can significantly 

influence student performance and their inclusion in the analysis seems important to 

reduce any systematic bias in the results.
31

 

 

Country-level Data 

The Level of Academic Differentiation is measured in two ways by the number 

of school types/educational programs available to 15-year-old students in each country 

and the first age of selection into those academic tracks/programs. Both measurements 

are taken from the PISA 2003 publication (OECD 2004b), and they vary across countries 

from 1 to 5 (programs) and from ages 10 to 16, respectively.  

The Distribution of Educational Credentials is captured by the percentages of 

the adult population (aged 25 to 64) whose educational attainment is a) lower secondary 

degree or less, b) upper secondary or post-secondary-non-tertiary degree, and c) tertiary 

degree. The more participation of the population in the higher levels of education 

indicates the greater openness/accessibility of the formal education system in a given 

country. The year of reference is 2002 and the figures for each country are taken from 

Education at a Glance: OECD Indicators 2004 (OECD 2004a). 

Duration of Annual Schooling is captured by the total hours of instruction per 
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 Family structure is available in the PISA dataset but not included in the analysis since this 

information is entirely missing for one of the OECD countries (the Japanese sample).  
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year for all subjects combined. The PISA 2003 official publication (OECD 2004b) 

separately provides the national average of total instruction hours (all subjects combined) 

per week for those 15 year old participants in PISA and the national average instructional 

weeks per year. Yet, not taking into account one or the other could yield systematic bias 

as a representation of the typical length of time students spend in school (i.e. ‘30 hours of 

instruction per week’ could mean either 900 hours or 1200 hours depending on whether 

the instructional weeks per year is 30 or 40 weeks. Similarly, ‘30 instructional weeks per 

year’ could mean either 600 hours or 900 hours depending on whether the hours of 

instruction per week is 20 weeks or 30 weeks). Thus, in order to minimize such bias, the 

total hours of instruction per year are computed by multiplying the national average 

instruction time (for all subjects) per week and the average instructional weeks.
32

 I also 

computed the total hours of instruction for math per year using the same procedure. By 

exploring the impact of both measures, the total hours of instruction per year for all 

subjects and for math, I intend to distinguish the underlying argument of Hypothesis 1-2, 

which is that it is the overall time constraints school imposes, not the subject-specific 

instruction time, that matters. 

Net Pre-primary Enrollment Rates are taken from the UNESCO Institute for 
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 The number of instruction weeks per year is missing for France in the PISA official publication, but 

the comparable figure, yearly instruction weeks for lower secondary education in 2002, is available 

for France in Education at a Glance 2004 (OECD 2004a). I compared the figures of these two 

references for the countries that had the data available in both and they are relatively similar (the 

correlation= + 0.69 for N=25). Thus, for the analysis presented here, I used the French data from 

Education at a Glance 2004 (OECD 2004a). In addition, instruction weeks per year reported in the 

PISA publication for Mexico is disproportionately low compared to other countries (24 weeks, while 

other countries’ figures range around 35 to 40 weeks). Further, it is too low even compared to its 

respective figure (42 weeks) in Education at a Glance (OECD 2004a and 2005a). Given the 

uncertainty of Mexico’s figure in the PISA publication, I chose to use the figure from Education at a 

Glance 2004 (OECD 2004a) for Mexico instead. Just in case, I conducted the analysis both with and 

without these substitutions. The results were relatively similar. 
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Statistics website (http://www.uis.unesco.org/).
33

 The year mostly corresponds to 1998 or 

1999,
34

 and twenty-seven out of 30 OCED countries have had this information. However, 

Turkey has been excluded from this particular analysis since it has a significantly lower 

enrollment rate compared to other countries (7.5%, while other countries’ figures range 

from 45% to 100% with the average and SD around 75 and 15). Therefore, the number of 

country-level observations is limited to 26 for this indicator. Beside these key predictors 

above, GDP (Gross Domestic Product) per capita in equivalent US dollars converted 

using PPPs (Purchasing power parity exchange rates) in 2002 is taken from Education at 

a Glance: OECD Indicators 2005 (OECD 2005a), logged, and included in the analysis at 

the country level as a control variable.
35

 Descriptive statistics for all variables and the 

bivariate relationships between national indicators can be found in Appendix 1 and 2, 

respectively. 

 

Method 

Throughout this dissertation, three-level hierarchical linear modeling (HLM) is 
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 According to the UNESCO website (http://www.uis.unesco.org/glossary/), pre-primary education 

refers to programs with organized instruction that are designed to prepare young children, typically 

from age 3, for a school-type environment, and the net enrollment rate represents a group of children 

at preprimary ages who enrolled in preprimary programs as a percentage of the corresponding total 

population.  
34

 Year 1998 is the oldest data the UNESCO website provides. However, I am aware that the early 

1990s data of preprimary enrolment would be preferable for examination targeting the 15 years-old 

sample in 2003. Therefore, the results will have limited reliability and will be discussed as such. Also, 

since Australia, Austria, Korea, and Slovak Republic do not have the data for neither 1998 nor 1999, 

the data in 2000s are used. 
35

 The research on the relationship between economic development and family effects on achievement 

has been an important part of the comparative educational literature (e.g. Heyneman and Loxley 1983; 

Baker et al. 2002). Yet, since the OECD countries are mostly developed nations and form an 

economically more homogeneous group, it is not a particularly suitable group of countries to examine 

the impact of economic development. (It would be better examined with a different group of countries 

including more developing nations.) Therefore, this dissertation only uses the indicator of economic 

development as a control.   
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the statistical method employed to examine the association between national institutional 

settings and educational inequality. HLM takes into account within-group dependency 

existing in the data so it is especially useful for analysis involving the data with a nested 

structure (Raudenbush and Bryk 2002). For various reasons, people in the same 

organization/group tend to be more similar (clustered) than those in different 

organizations/groups. In the data used for this study, specifically, students are nested 

within schools, and schools are further nested within countries. Yet, conventional 

regression analysis assumes independence of observations and violation of this 

assumption can result in inaccurate estimation of effects (e.g. if the student data were 

treated as independent when it is in fact correlated within schools, the standard errors 

would be underestimated, which results in inflating type I error). Therefore, to avoid such 

error and obtain more accurate analysis results, the use of HLM is preferable. 

In addition, HLM is also better at examining cross-level effects which consider 

the relationship between two variables at one level as a function of the predictors at 

another level (Raudenbush and Bryk 2002). The very objective of this dissertation is to 

examine this cross-level effect, the association between family socioeconomic 

background and math performance (at the student level) as a function of national 

characteristics (at the country level). Thus, it is rather essential to use HLM for this study. 

 

Specification of the Models 

 The student-level (level 1) equation of the three-level model used in the analysis 

can be expressed as follows: 
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Yijk = 0jk + 1jk(SES)ijk + 2jk(FEMALE)ijk + 3jk(GRADE)ijk + 4jk(NATIVITY)ijk + rijk  

 

Where Yijk is the math achievement of student i within school j in country k, 1j, 

2jk, 3jk, and 4jk are the student-level coefficients of family SES, gender, grade, and 

nativity status, respectively, and rijk is a random effect associated with each student. All 

student-level variables are centered around their grand means. Accordingly, the intercept, 

0jk is the adjusted grand mean math achievement. 

Each of the coefficients estimated with the student-level equation, then, can serve 

as outcomes in the school-level (level 2) equation, (Raudenbush and Bryk 2002). 

However, differential effects on math achievement of student-level variables including 

family SES across schools within countries are not the focus of current study. Thus, they 

(i.e. within-school effects of student-level variables) are assumed to be constant across 

schools within countries, and the school-level equation is specified as follows: 

 

0jk = 00k + 01k(SchoolMeanSES)jk + r0jk  

1jk = 10k 

2jk = 20k 

3jk = 30k 

4jk = 40k 

 

Where 00k is the mean math achievement in country k, 01k represents the effect 

of school-mean SES on the school-mean math achievement in country k,
36

 and r0jk is a 

                                                 
36

 Since the grand-mean centering is used for family SES in the student-level equation, the effect of 

school-mean SES in the school-level equation can be directly interpreted as the contextual effect 
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random effect associated with each school. Then, 10k, 20k, 30k, and 40k are the fixed 

(common) effects of family SES, gender, grade, and nativity, respectively, on math 

performance across schools in country k.  

No school-level predictors except the school-mean SES are included because I am 

interested in capturing the total effect of family SES on achievement as educational 

inequality.
37

 If school characteristics are added to the models, they may explain some 

effects of family SES, especially the indirect effect through school choice or allocation 

associated with student’s family SES, on achievement, and the results will no longer 

represent the overall relationship between country-level factors and the total family SES 

effects. This dissertation would rather attempt to explore how national context influences 

the ways in which family advantages/disadvantages relate to children’s academic 

performance to a full extent. 

On the other hand, I decompose the total family SES effects into the contextual 

SES and student-level SES effects (i.e. between-school SES and within-school effects) in 

order to examine the relationship between institutional characteristics and each of these 

effects, independently. As explained earlier, these two effects represent two distinctive 

processes through which family socioeconomic background influence school outcomes 

(See Figure 1). This way, the analysis would reveal a net effect of home separated from 

the contextual SES effect, which will help us clarify how and where educational 

inequality is enhanced. 

By the same token to the school-level equation, the country level (level 3) 

                                                                                                                                                 
(Raudenbush and Bryk 2002). 
37

 For the same purpose (i.e. to capture the total effect of family background on achievement), similar 

approach has been taken in the past (e.g. Wößmann 2004; Ammermüller 2005). 
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equation can treat the coefficients estimated at the lower level as dependent variables. In 

this study, there is a series of national structural characteristics and practices that I am 

interested in testing. Given the number of observations at the country level is 30 and there 

are rather limited degrees of freedom, these institution-level variables are examined 

separately as different models unless there is a strong theoretical reason to do otherwise.
38

 

The general specification of the models at the country level is: 

 

00k = 000 + 001 (StructuralCharacteristicofInterest*)k + 002 (GDP)k + u00k 

01k = 010 + 011 (StructuralCharacteristicofInterest*)k + 012 (GDP)k + u01k 

10k = 100 + 101 (StructuralCharacteristicofInterest*)k + 102 (GDP)k + u10k 

20k = 200  

30k = 300  

40k = 400  

*Structural Characteristic of Interest would be 1) First age of selection, 2) Number of 

school types, 3) % adult population in terms of degree attainment,
 39

 4) Annual total 

school hours, and 5) Net preprimary enrollment rate, respectively.  

 

Where 000 is the grand mean of student math achievement, 001 and 002 are the 

direct effects of each country-level variable (on the intercept 00k, the country-mean math 

achievement), 010 is the average contextual effect of school-mean SES across countries, 

011 is the cross-level interaction between school-mean SES and the structural 

characteristic variable of interest, 100 is the average regression slope of family SES 

across countries, and 101 is the cross-level interaction between family SES and the 

                                                 
38

 The specification of the equations at level 1 and level 2 are the constant across all models. 
39

 In the analysis, coefficients are separately estimated for the percent upper secondary degree holders 

and for the percent tertiary degree holders (the percent lower secondary or below as a reference 

category).  
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structural characteristic variable of interest. Further, same as the school-level equation, 

the slope variances for gender, grade, and nativity (200 to 400) are constrained to zero. 

Then, u00k, u01k, and u10k represent random effects associated with each country. The 

coefficients that the current study is interested in the most are the cross-level interactions 

between family SES and the structural characteristic variables. If the size of these 

coefficients are large enough to be statistically significant in the hypothesized direction , 

it provides some support for the claims that the way in which education system is 

structured does mediate the association between family SES and student math 

performance. 

 

Results  

Before examining the impact of structural arrangements on the association 

between family SES and student math performance as specified in the Method section, I 

have estimated several models using HLM as preliminary steps (Models base-1 to 3 in 

Table 3-1). The first model I ran is an empty model with no predictors included and it 

assesses how much of the variability in student math performance is accounted for by 

different levels of factors. The result indicates that about 16 percent and 30 percent of the 

total variance in math performance are attributable to differences between countries and 

between schools respectively, whereas the remaining 54 percent is to individual-level 

(within-school) differences, irrespective of the schools and countries to which students 

belong (Model base-1).  

In Model base-2, student-level predictors are included. Inclusion of these 

predictors, then, explains about 12 percent of the student-level variation. Further, it also 
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reduces the school-level variation by 44 percent and the county-level variation by 3.5 

percent. This means that a substantial part of the between-school variance in math 

performance and to a lesser extent of the between-country variance could be in fact due 

to compositional differences in student characteristics. 

School-mean SES is added in the last preliminary model, Model base-3, and this 

model results in explaining additional 29 percent of the between-school variation (from 

44 % to 73%). Furthermore, the between-country variation is reduced by about 43 

percent (compared from Model base-2). This result indicates that the physical separation 

of students, regardless of whether it is intended or not, by their SES between schools is 

partly responsible for the between country variation in student math achievement.  

Tables 3-2 and 3-3 present the results on the effects of instrumental arrangements 

of the education system, the main interest of this chapter. Since the central focus of this 

study is the interaction effects between these national characteristics and student’s family 

SES on math achievement, I discuss them mainly in this results section. Nonetheless, it is 

worth noting that all of the basic student characteristics entered in the models (gender, 

grade, SES, and nativity) and school-mean SES show significant direct impacts on math 

test score with the direction that is expected. Girls and non-native students as well as 

lower SES students are more likely to perform poorly whereas students attending school 

with peers from higher SES families tends to perform better. Further, these effects are 

stable across the models. This underscores the robust function of these factors in shaping 

15 year-old’s math literacy. 

Turning to the interaction effects, significant influences of academic 

differentiation on educational inequality are found in the hypothesized direction with both 
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measures, the age of first selection and the number of school types, and have provided 

support for Hypothesis 1-1. Specifically, Model 3-1 shows a negative association of the 

age of first selection with school-mean SES effect (Model 3-1; 01first_selection=-10.21, 

SE=1.65, p<0.01) and Model 3-2 shows a positive relationship of the number of school 

types with school-mean SES effect (Model 3-2; 01school_types=13.43, SE=2.68, p<0.01). 

They suggest that in countries where students are selected earlier and/or they are selected 

into more finely differentiated school programs, compositional SES effect on achievement 

tends to be greater and social inequality in achievement is associated more with 

between-school differences in students’ learning experiences at school. On the other hand, 

the same models have shown that the age of first selection has a positive association with 

student-level family SES effect (Model 3-1; 10first_selection=3.04, SE=0.61, p<0.01), and 

the number of school types has a negative relationship with student-level family SES 

effect (Model 3-2; 10school_types=-3.36, SE=1.14, p<0.01). These indicate that controlling 

for school differences associated with students’ SES, academic performance tends to be 

more affected by individual-level SES in countries with more comprehensive system than 

in countries with highly differentiated system.  

In Model 3-3, the two dimensions of academic differentiation are examined 

together. While the significant effects of the age of first selection with achievement 

inequality holds, the impacts of the number of school types become insignificant. Although 

this finding needs to be interpreted carefully given the limited degrees of freedom of the 

model and the relatively strong correlation between the two variables of differentiation,
40

 

                                                 
40

 The bivariate correlation between the age of first selection and the number of school programs is 

around -0.8. 
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it suggests that when the first selection occurs might be more consequential in shaping 

achievement inequality due to family SES than how many educational trajectories are 

available for students. This is in line with prior studies that identify selection bias (i.e. 

social inequality in track placement) as a source of educational inequality (Erikson and 

Jonsson 1996). In addition, comparing Model 3-1 and Model 3-2, inclusion of the age of 

first selection and the number of school types in the models (Models 3-1 and 3-2), has 

contributed to explaining about 40% and 27% of the cross-national variation in the 

association between student-level SES and achievement and 39% and 32% of the 

variation in the association between school-mean SES and achievement, respectively. The 

larger explained variance of these associations by the age of selection also indicates the 

greater importance of the age of selection.  

While neither Model 3-1 nor Model 3-2 has detected a significant direct impact of 

differentiation on the overall achievement (i.e. effectiveness of the system), the impact of 

the number of school types on achievement is positive and significant in Model 3-3 

(00school_types=10.70, SE=5.18, p<0.05). This suggests that when the age of first selection is 

controlled, students tend to perform better in the system involving more different programs. 

Given that we have seen that the age of first selection is the crucial variable associated with 

socioeconomic inequality in achievement, it does not seem to contradict with the previous 

studies which have found little trade-off between effectiveness and equity (e.g. Hanushek 

and Wöβmann 2006). This simply indicates that if students’ selection into different 

programs is conducted impartially, irrespective of their socioeconomic background, then, 

grouping students by their merits and/or interest could work effectively. This model, 

Model 3-3, explains an additional 6% of between-country variation in math achievement 
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compared to Model base-3, the model including no country-level predictors (from 47% to 

53%).  

The distribution of higher educational credentials has been found positively 

associated with student’s individual-level SES effect on achievement (Model 3-4; 

10uppersecondary= 0.19, SE=0.07, p<0.05, and 10tertiary= 0.57, SE=0.24, p<0.05). This suggests 

that similar to academic differentiation, the greater openness of higher levels of education 

increases social inequality in achievement (i.e. the stronger importance of family SES in 

shaping student learning), and it supports Hypothesis 1-2. This model has also detected a 

positive direct effect on the overall achievement of the proportion of upper secondary 

degree holders relative to the proportion of the population with lower secondary degree or 

less (Model 3-4; 00uppersecondary= 0.52, SE=0.19, p<0.05), which indicates that, its 

implication to inequality aside, secondary education expansion might be beneficial to 

elevate the national level performance as a whole. The notable difference of Model 3-4 

from Models 3-1 thru 3-3, the impact of academic differentiation, then, is the weaker 

association of the distribution of educational degrees with the school-mean SES effects. 

The explained variance of the school-mean SES effects by Model 3-4 is around 7% 

whereas the corresponding figure by academic differentiation is more than 30%. This 

corroborates that the ways in which academic differentiation and the prevalence of degrees 

affect social inequality in achievement at 15 years old might be different.  

Models 3-5 and 3-6 in Table 3-3 are the results concerning the effect of instruction 

hours for all subjects combined and for math, respectively. The interaction effect of 

student-level SES with the instruction hours for all subjects is found to be negative and 

significant (Model 3-5; 10hours_allsubjects= -0.05, SE=0.02, p<0.05), while the interaction 
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with the instruction hours for math is not significant. In other words, these findings provide 

support for Hypothesis 1-3 and indicate that the education system that requires of students 

a longer time commitment in school tends to have smaller achievement inequality across 

socioeconomic backgrounds. The null finding about the impact of the hours of math 

underscores that the overall time spent at school, rather than the substantive instruction, 

relates to achievement inequality traced back to home differences. Model 3-5, inclusion of 

the annual hours of instruction for all subjects in the model, has explained 19% and 10% of 

cross-national variation in student-level SES effects on achievement and in school-mean 

SES (i.e. contextual SES) effects on achievement, respectively. Yet, they are smaller 

compared to the variance explained by the measures of academic differentiation, 

especially by the age of selection (40%). These figures, therefore, could be interpreted to 

mean that the age of first selection is a more crucial element, among those characteristics 

tested above, to shape achievement inequality due to family SES. It may be also worth 

noting that the direct effects on achievement (i.e. productivity of the system) of instruction 

hours are found to be insignificant for both all subjects (Model 3-5; 00hours_allsubjects= 0.05, 

SE=0.09, insignificant p>0.10) and math (Model 3-6; 00hours_math= -0.30, SE=0.26, 

insignificant p>0.10). In short, in this analysis, the length of instruction is found to have 

little impact on the overall performance of the country. 

The last model, Model 3-7, shows the association between the expansion of 

preprimary sector and inequality in achievement. Considering that generous public funding 

covers a great deal of the cost associated with preprimary schooling in most OECD 

countries, I have predicted a negative relationship between pre-primary enrollment rates 

and inequality. Yet, the result has not been statistically significant at α=0.05, although it is 
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in the predicted direction and marginally significant α=0.10 (Model 3-7; 10preprimary= -0.21, 

SE=0.10, p=0.054), which is suggestive of smaller social disparity in academic 

achievement across social classes when more children attend a pre-primary school prior to 

formal primary schooling. Given the limitation with the measurement and a small 

country-level sample size, however, it should not be interpreted as solid evidence. Similar 

to the length of instruction, the direct relationship is found insignificant between the 

use/prevalence of pre-primary schooling in countries and overall student performance. 

 

Discussion  

This chapter has focused on the structural characteristics of the education system 

as a reinforcer or suppressor of social inequality in learning opportunities. In particular, I 

have examined how academic differentiation, the distribution of degrees, and the length 

of schooling relate to inequality associated with differential outside-of-school 

opportunities due to family SES, net of their relationship with school membership effects. 

Overall, the findings mostly corroborated that institutional arrangements of education 

system affect the opportunities and incentives for individual families to invest in 

academic success, but the implications of the effect of each characteristic on social 

inequality in achievement are different. 

Consistent with the past research, my analysis has found a negative impact of 

academic differentiation on educational equality. The highly differentiated systems are 

more unequal and students’ academic performance is more affected by their family SES 

than their performance under the less differentiated system. Specifically, the 

compositional SES of the student body, among the two sources of family SES effects, is 
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found to be positively associated with academic differentiation, especially with early 

selection. This finding corroborates that family advantages/disadvantages are converted 

into school-level inequality through academic differentiation and the particularly critical 

element of that process is how students are sorted into programs rather than whether they 

are sorted or not (Mark 2005). With earlier selection, students of similar SES are more 

likely to be grouped together at the initial placement and there are usually differences in 

course materials and goals/expectations across the programs (i.e. higher SES students in 

academically oriented programs and lower SES students in academically less-demanding 

programs). Thus, any initial disparity in performance among students of differential 

socioeconomic origins would be systematically reinforced by differential learning 

experiences between programs.  

On the other hand, the analysis has also found that the interaction effect of 

academic differentiation with the student-level SES on achievement is negative and 

significant (after controlling for its interaction with the school-mean SES effect). This 

supports the idea that under the less differentiated system, there is smaller social 

inequality in achievement attributable to school differences associated with students’ 

family SES, but students’ individual-level SES (i.e. differences in outside-of school 

opportunities between social classes) has a greater impact on achievement instead, and 

social disparity in achievement could be still enhanced as a result of those home-based 

inequalities. These patterns hold for the models that tested two measurements of 

differentiation separately, as well as for the model that included them together. In sum, in 

either system, differentiated or undifferentiated, children from higher SES families are 

likely to benefit from their better opportunities. Depending on the system, however, the 
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types of opportunities, school-based or home-based, which they take advantage of would 

differ.  

This observation is neither new nor exciting, but it demonstrates the importance 

of institutional arrangements in conditioning the patterns of educational stratification 

process and shows the complexity of the issue more clearly than the cross-national 

research without the contextual effect controlled. It empirically indicates that while 

strong academic differentiation could be harmful for equalization of education 

opportunities in a narrow sense, abandonment of academic differentiation may only shift 

the issue of educational inequality back to home in a broad sense, not solve or ease it in a 

real sense. Moreover, although this is only suggestive given that the country-level sample 

size is small and the estimation has limited reliability, Model 3-3 indicates that offering 

separate educational courses to accommodate students’ needs/interests might be a valid 

avenue to increase the overall performance. I interpret these findings to mean that the 

education system with differentiation does not have to be always more unequal than the 

undifferentiated system, and there could be even a way for it to be effective and equal if 

students’ program assignments are not socially unequal but open opportunities for all 

students irrespective of their family backgrounds. In other words, if the ultimate goal 

were to reduce the total family SES influence on academic outcomes, the findings here 

seem to suggest that mere elimination of academic differentiation may not be as effective 

as we would hope and it may not have to be the way to reduce social inequality in 

achievement.   

Concerning the relationship between the openness of higher levels of education 

and social inequality in achievement, this analysis has found that the prevalence of higher 
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credentials is positively associated with the impact of individual-level SES on 

achievement. Contrary to the conventional belief that the growing access to higher 

education would decrease socioeconomic competition/barrier in education, it favors past 

sociological observations that socioeconomic origin continuously plays a significant role 

in shaping educational opportunities in the face of expansion (Blossfeld and Shavit 1993; 

Müller and Karle 1993; Raftery and Hout 1993). In particular, the result has indicated 

that students’ home resources, net of the school access/choice they have due to their 

family’s respective socioeconomic position, is more important for academic performance 

when the possession of the higher educational degree is more common among the 

population. Given the centrality of prior academic records for securing a position in the 

next level of schooling, especially as the schools at the next level become more and more 

prestigious, this pattern suggests that at the prospect of growing quantitative saturation of 

higher credentials, greater incentives are placed for qualitatively better credentials, which 

signifies the competitive edge of the advantaged class. This interpretation coincides with 

Lucas (2001)’s notion of Effectively Maintained Inequality (EMI) and echoes that social 

inequality in educational opportunities are difficult to overcome with mere expansion of 

the system.
41

  

Expansion of higher levels of education is a part of modern national 

development, and raising the knowledge and literacy level of the population does not 

appear to be particularly controversial. For that purpose, further, the result of this analysis 

                                                 
41

 On a related note, Baker, LeTendre, and Goesling (2005) argue that the expansion of primary and 

secondary schooling often comes with the rise of the minimum quality of schools across the country, 

which should reduce the variation between schools in what they offer. As a result, educational 

expansion leads to a decrease of the relative significance of school in educational outcomes, which in 

turn increases the importance of family. 
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has shown some positive impact of expansion (i.e. the direct effect of the proportion of 

upper secondary degree holders on achievement). However, the findings also remind us 

that any rhetoric to imply that the quantitative increase in participation in higher levels of 

education could lead us to equalization of social opportunities might be too optimistic. 

With respect to the duration of schooling, less inequality in achievement (i.e. 

smaller impact of students’ individual-level SES on achievement) is found in countries 

where schooling time is longer. Due to the operationalization of the measurement using 

the total hours of instruction, however, it would have remained somehow uncertain 

whether the observed reduction in individual-level SES effect is a function of the 

substantive instruction or the longer schooling. Thus, I have also tested and found that the 

total hours devoted to a specific subject, math, do not yield a similar result. In short, 

social inequality in math performance is affected by the total school time but not by the 

hours of math instruction per se. This fairly coincides with the findings of U.S.-based 

studies on summer learning and provides additional support for the argument that social 

inequality in achievement increases during the time students are not in school.  

In modern industrialized society, school is the main institution in charge of 

education. Yet, both school and family contribute to child cognitive development and 

academic gain. The observation above, then, seem to confirm the significant influence of 

outside-of-school learning opportunities on shaping academic performance and the 

importance of the overall “in-schooling” time in moderating the extent of such influence. 

In other words, it suggests that extending annual school hours may physically limit the 

opportunities for families to intervene and promote social disparity in achievement. On 

the other hand, the effect of pre-primary enrollment rates has been in the same direction 
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which also suggests the benefit of schooling to offset the influence of differential home 

environments across families (but this effect was only marginally significant). This weak 

result might be due to the limitation of the data, the lack of exact match between the 

reference years of the variable (late 1990s) and the years when the PISA sample were at 

pre-primary ages (early 1990s), or it may imply that the impact of preprimary education 

would not last 10 years. Prior research has shown the academic benefit of preprimary 

schooling especially for disadvantaged children and its lasting effects at least for a few 

years (Magnuson et al. 2004; Schütz et al. 2008). Yet, in 10 years, accumulated home 

advantages of higher SES families may outperform. Also, though mostly publicly funded, 

there might be de-facto segregation in the use of service across social classes, due to 

differences in parental knowledge and ability, which may counteract some of the 

hypothesized favorable effect of pre-primary enrollment rates on equality. To clarify 

those possibilities, further investigation using better data is necessary.  

Some may find it somewhat surprising that the analysis has not found a direct 

relationship between instruction time (or pre-primary enrollment rates) and the overall 

math achievement. While longer school hours are found to be helpful to decrease 

inequality in achievement due to socioeconomic differences in home environments, they 

do not affect (improve) the overall performance of the system. This could be interpreted 

as an indication of inefficiency, since extending school hours would not enhance 

productivity, although it may reduce educational inequality. However, such interpretation 

is premature. As explained in Chapter 2, it should be emphasized that PISA is a 

cross-sectional survey and we cannot make such a definitive causal statement based on its 

analysis. The finding simply means that there is no association between the hours of 
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instruction and performance, and it may be because there are lower performing countries 

which are putting more time on instruction to improve their performance and the 

countries which perform strong as a result of extensive schooling, and these effects 

cancel out each other. Thus, the findings should not be overinterpreted or the observed 

function of schooling as an equalizer marginalize.   
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Figure 3-1. The Distribution of Educational Degrees among the Adult Population in 2002 
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Table 3-1. HLM Base-Model Results  

  Model base-1 Model base-2 Model base-3 

  Coef. (SE) Coef. (SE) Coef. (SE) 

Student-level       

 Family SES   22.37**  (1.79) 20.10**  (1.95) 

 Female   -16.84**  (1.24) -17.16**  (1.28) 

 Grade   41.34**  (3.53) 38.59**  (3.63) 

 Nativity   18.69**  (3.42) 18.33**  (3.42) 

School-level       

 School-mean family SES     54.95**  (6.03) 

        

Constant 494.82** (8.05) 499.47**  (7.54) 498.30**  (5.56) 

        

Variance Partitioned Explained Explained 

 Student level 54.55% 11.93% 11.85% 

 School level 29.37% 43.78% 72.72% 

 Country level 16.08% 3.42% 46.63% 

** p<0.01; * p<0.05 
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Table 3-2. HLM Results: Instrumental Arrangements of Education and Social Inequality in Achievement 1 
   Model 3-1 Model 3-2 Model 3-3 Model 3-4 

   Coef. (SE) Coef. (SE) Coef. (SE) Coef. (SE) 

Student-level         

 Family SES 20.28** (1.51) 20.21** (1.64) 20.28** (1.52) 20.28** (1.60) 

 Female -17.16** (1.28) -17.16** (1.28) -17.16** (1.28) -17.16** (1.28) 

 Grade 38.58** (3.62) 38.59** (3.62) 38.59** (3.62) 38.59** (3.63) 

 Nativity 18.33** (3.42) 18.32** (3.42) 18.33** (3.42) 18.32** (3.42) 

School-level         

 School-mean family SES 54.64** (4.80) 54.87** (4.98) 54.72** (4.73) 54.83** (5.77) 

Country-level (00*)         

 Logged GDP per capita  14.75 (11.38) 16.29 (10.63) 11.44 (10.27) -3.68 (9.19) 

 Age of first selection -1.47 (1.83)   4.48 (2.99)   

 Number of school/program types for 15 years old   5.43 (3.18) 10.70* (5.18)   

 % of the population with upper secondary  

   non-tertiary education 
      0.52* (0.19) 

 % of the population with tertiary education       0.80 (0.54) 

Interaction effects         

 Effects on the family SES slope (10*)         

  of logged GDP per capita 0.40 (3.36) 3.82 (4.00) 0.21 (3.54) -3.15 (4.30) 

  of first selection 3.04** (0.61)   3.36** (1.03)   

  of school types   -3.36** (1.14) 0.57 (1.64)   

  of % upper secondary degree holders       0.19* (0.07) 

  of % tertiary degree holders       0.57* (0.24) 

 Effects on the school-mean SES slope (01*)         

  of logged GDP per capita 16.66 (9.31) 6.86 (10.43) 15.39 (9.38) -3.32 (14.43) 

  of first selection -10.21** (1.65)   -7.89** (2.25)   

  of school types   13.43** (2.68) 4.16 (3.61)   

  of % upper secondary degree holders       0.44 (0.24) 

  of % tertiary degree holders       -0.33  (0.79) 

           

 Constant 498.38** (5.40) 498.44** (5.28) 498.51** (5.21) 498.51** (5.18) 

Variance Explained         

  Student level  11.85%  11.85%  11.85%  11.85% 

  School level  72.72%  72.72%  72.72%  72.72% 

  Country level  48.68%  51.36%  52.90%  54.88% 

           

  Family SES random slope  39.73%  26.56%  39.92%  33.40% 

  School-mean SES random slope  39.32%  32.14%  40.50%  7.15% 

** p<0.01; * p<0.05; Variance explained relative to Model base-1 (The reference for the slope variance is Model base-3) 
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Table 3-3. HLM Results: Instrumental Arrangements of Education and Social Inequality in Achievement 2 
   Model 3-5 Model 3-6 Model 3-7 

   Coef. (SE) Coef. (SE) Coef. (SE) 

Student-level       

 Family SES 20.28** (1.75) 20.19** (1.87) 20.66** (1.97) 

 Female -17.16** (1.28) -17.16** (1.28) -16.54**  (1.33) 

 Grade 38.58** (3.63) 38.59** (3.63) 40.63**  (4.04) 

 Nativity 18.32** (3.42) 18.32** (3.42) 18.24**  (3.58) 

School-level       

 School-mean family SES 54.66** (5.79) 54.98** (5.98) 51.55**  (6.42) 

Country-level (00*)       

 Logged GDP per capita  13.40 (11.61) 9.26 (10.33) 10.50  (17.06) 

 Average hours of instruction per year for all subjects 0.08 (0.09)     

 Average hours of instruction per year for math   -0.30 (0.26)   

 Net preprimary enrollment rates     -0.08  (0.42) 

Interaction effects       

 Effects on the family SES slope (10*)       

  of logged GDP per capita 5.46 (4.22) 6.64 (4.04) 6.86  (5.67) 

  of instruction hours for all subjects -0.05* (0.02)     

  of instruction hours for math   0.01 (0.09)   

  of preprimary enrollment     -0.21  (0.10) 

 Effects on the school-mean SES slope (01*)       

  of logged GDP per capita -1.15 (13.42) -5.62 (9.72) -0.10  (11.47) 

  of instruction hours for all subjects 0.15 (0.08)     

  of instruction hours for math   -0.16 (0.36)   

  of preprimary enrollment     0.61  (0.36) 

         

 Constant 498.33** (5.41) 498.60** (5.38) 498.91**  (6.38) 

Variance Explained       

  Student level  11.85%  11.85%  12.02% 

  School level  72.72%  72.72%  71.92% 

  Country level  49.73%  50.12%  36.41% 

         

  Family SES random slope  19.17%  8.12%  13.39% 

  School-mean SES random slope  9.70%  1.18%  9.18% 

** p<0.01; * p<0.05; Variance explained relative to Model base-1 (The reference for the slope variance is Model base-3) 
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CHAPTER 4: STATE CONTROL OF EDUCATION AND VARIATION IN 

FAMILY SES EFFECTS ON MATH ACHIEVEMENT 

 

The state is a major actor in education in many industrial nations today and it 

regulates various aspects of mass schooling in one way or another. However, the extent 

and the ways in which each government carries out its role vary cross-nationally. In this 

chapter, I pay special attention to how cross-national differences in state involvement in 

schooling relate to educational inequality due to family backgrounds. In the research field, 

while standardization of academic contents through curriculum and examinations by the 

state has received a great deal of interest, studies on the management of other aspects of 

education by the state are sporadic. Here, I explore the association between inequality 

and the governmental control of funding and market-force regulations as well as 

curriculum standardization to add more depth to our understanding of the role of the state 

in shaping educational opportunities of students from different socioeconomic origins.  

 

Research Background and Hypotheses  

State Control of Curriculum and Differential Family SES Effects 

Having a nationally standardized curriculum is one of the main indicators of high 

control by the central government over what is taught in school. In a study of 

eighth-grade mathematics classrooms in 15 education systems across the world, 

Stevenson and Baker (1991) have observed greater uniformity of instruction in 

educational systems with a centrally controlled curriculum. Moreover, they have found 

that the extent to which the ‘intended curriculum’ (to be taught in class) was actually 

taught in a classroom was minimally affected by teachers’ demographic characteristics, 
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teaching experience, and students’ ability in countries with a national curriculum, while 

in the education systems with local curriculum control, those characteristics significantly 

influenced how much of the intended curriculum is in fact covered in class. These 

findings suggest that the national-state control of curriculum plays a pivotal role in 

keeping the learning materials and instruction that students are actually exposed to at 

school uniform across the country.  

Under a system in which the type and amount of academic content that students 

are exposed to as well as how it is delivered, are regulated, then, what students get out of 

class as a learning outcome could also be more homogeneous than under a system in 

which what is taught varies substantially depending on which school is attend or who the 

teacher is. There is ample empirical evidence in the United States, where curriculum is 

not standardized, that demonstrates curriculum variation accounts for the difference in 

achievement between students after controlling for students’ social origin and prior 

performance (Gamoran 1987; Vanfossen, Jones, and Spade 1987). 

Some may, on the other hand, emphasize the flexibility of local curriculum 

control as a device to increase local accountability for outcomes and to promptly respond 

to local needs, which could eventually result in better student performance. It is not hard 

to imagine that teachers with more autonomy in class would be able to accommodate 

their teaching to a particular need of their students more freely and easily than teachers 

who have a set schedule of study to execute throughout the school year. In addition, 

delegating decisions to the local authorities and schools is considered to lead to the 

reduction in operating costs of schooling (Maslowski, Scheerens, and Luyten 2007). Thus, 

the local control of schooling may have its own merits, especially when it comes to the 
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efficiency (i.e. better performance output) of the school system (Fuchs and Wöβmann 

2007; Maslowski et al. 2007; Wöβmann 2007). However, the flexibility resulting from 

local control could be a double-edged sword.  

The systems with local autonomy are, for instance, more vulnerable to local 

parents’ influence than the centrally-controlled systems (Kerckhoff 1995). It is 

well-known in the sociological literature that high SES families not only have more 

resources than lower SES families to invest in children’s education but also utilize those 

resources more effectively to assist their children’s academic success (Baker and 

Stevenson 1986; Lareau 1987, 2002). In short, under the system with less state control, 

the strength of each parent/family carries more weight, and it could magnify the 

advantage of high SES families further (because they have more de-facto power) and 

widen the achievement gap between social classes more than the system with stronger 

state control. Park’s study (2005) provides empirical support for this argument. Utilizing 

PISA 2000 data for 32 countries with three-level hierarchical linear modeling, he has 

found that countries with nationally standardized curriculum do have smaller 

student-level SES effects (a composite based on parental occupation and education level 

and home resources) on student reading literacy than the countries with curriculum not 

standardized by the state (Park 2005).  

The approach is different, but through the examination of Scottish secondary 

education before and after its reform around the mid-1980s from unstandardized to 

standardized curriculum nationwide, Gamoran (1996a) has found the reduction of family 

background effect (a construct based on parents’ education level and occupation) on 

achievement (English and math exam scores at 16 years old) after the reform, which 
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could be additional evidence favoring the positive effect of curriculum control by the 

state on educational equality. 

When using a different operationalization of educational inequality, however, the 

results may not hold. Montt (2011) has used the country-level variance of 15 year-old 

student mathematic test scores as a measure of educational inequality (i.e. countries with 

the greater variance are the countries with the greater inequality), and tested if curriculum 

standardization by the state is associated with smaller variance of students’ test scores. 

His analysis comparing over 50 countries has shown no significant relationship between 

curriculum standardization and the variance of achievement.
42

  

Park (2008), on the other hand, has further extended Kerckhoff’s claim (1995) 

and hypothesized that the control of educational content and assessment by the state 

reduces achievement inequality between social classes because it provides a clear 

guideline for educational processes at school. This makes it easy for parents to monitor 

students’ learning progress and intervene properly if necessary. He argues that this 

property of state regulation especially eases the difficulty of lower SES parents (with 

limited human and social resources) to help their children succeed in school. His 

empirical findings (using the PISA 2000 data for 14 countries) indeed have shown that 

parental communications with children about school, which is an indicator of parental 

involvement in schooling, helps lower the impact of family SES on achievement in 

countries with greater state control, whereas no such interaction effect between parental 

involvement and family SES was detected in countries with less state control (Park 2008). 

                                                 
42

 The author acknowledges in his article that his null-finding of this relationship might be 

attributable to measurement issues. Specifically, he states that the low variation in his measure of 

curriculum standardization may be responsible (Montt 2011). 
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In sum, although there has been some inconsistency possibly due to the choice of 

operationalization of educational inequality,
43

 the existing literature generally points to 

higher inequality associated with students’ home resources under the system with less 

state regulation because of the greater freedom for families to intervene and curriculum 

standardization by the state as an apparatus to reduce such impact on academic 

achievement. Accordingly, the hypothesis concerning curriculum standardization is: 

 

Hypothesis 2-1) Holding other context constant, in countries where curriculum is 

nationally standardized by the government, there is a smaller effect of individual-level 

SES on academic performance than in countries with unstandardized curriculum by the 

government. 

 

State Control of Funding and Differential Family SES Effects 

In cross-national research on educational opportunities, the state control of 

funding is often captured by the amount/proportion of funding/expenditure coming from 

public sources. The main factors which shape the cost of schooling in a given country, 

especially at the primary and secondary level, include teachers’ salaries and work hours, 

school facilities/materials, class size (student-teacher ratio), and the types of programs 

offered (e.g. if vocational or other special programs are available, it may require 

additional budget for proper instructors and facilities) (OECD 2011). Then, how these 

factors are combined and put in use depends on each country’s priorities and values, but 

                                                 
43

 The focus of this study is educational inequality captured by the magnitude of family SES effects 

on academic achievement. Thus, the investigation of this possibility is beyond its scope. But, it does 

deserve further clarification in the future research. 
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overall, a greater contribution by the government to these expenses can be interpreted as 

greater interest and commitment by the state for the quality of schooling.
44

 Moreover, 

mass schooling has been a major legitimated policy tool in modern society to address 

various social issues (Hanushek and Somers 2001). Across societies, governmental 

investments in education, along with restructuring of the school system, are regarded as a 

means to improve social opportunities and the quality of life.  

Governmental investment in high quality ‘basic education’ could be particularly 

important to reduce inequality in achievement associated with family SES. In most 

industrialized countries, the vast majority of children receive some form of primary and 

secondary education. In the OECD countries, compulsory education (i.e. primary and 

lower secondary education) is virtually universal (OECD 2011). These levels of 

education, then, usually focus on nurturing the skills which become a foundation for 

pursuit of further applied skills and knowledge, and failure to obtain such skills may 

accelerate any initial difference in performance among children later on. Thus, raising the 

quality of basic education that most children, regardless of their background, have access 

to may help to prevent widening, if not to weaken, the linkage between home resources 

and educational outcomes. High quality basic education could also be efficient in the 

long-run since the training of adults without basic skills is rather expensive (OECD 2012). 

On the other hand, governmental efforts (including financial aids and subsidies) to 

enhance high school graduates’ access to and completion of higher levels of education 

                                                 
44

 This does not automatically imply that national expenditure on education is a strong predictor of 

academic excellence of the country. The process of learning/educational production is rather complex; 

its outcomes are influenced by a variety of factors. Public financial investment seems necessary to 

create a quality learning environment at school but not sufficient to produce high achievement (OECD 

2004b).  
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could reduce the burden of disadvantaged homes and increase the prospect as well as 

actuality of college attendance as a real future option for children from those homes, 

which in turn helps close the academic gap among children of different socioeconomic 

origins. Based on these rationales, we could expect: 

 

Hypothesis 2-2) Public expenditure on education is positively related to educational 

equality. In other words, holding other things constant, countries with more public funds 

invested in schooling tend to have a smaller effect of student-level SES on academic 

performance than countries with less public funds put into education. 

 

In recent research, Van Doorn et al.’s study (2011), utilizing multilevel modeling 

with European Social Surveys in 2002, 2004, and 2006 which included the sample from 

28 European countries, has found that countries which spend more public funds on 

education (measured by educational expenditure as % of GDP per capita) tend to have a 

weaker association between parental years of education and children’s years of education 

after controlling for various other institutional characteristics of the countries such as 

economic development, modernization, and political regimes.  

Years of education is a measure of educational attainment, which as mentioned 

earlier, is slightly different from a measure of achievement based on test performance. 

Inequality in the process of intergenerational transmission of educational attainment 

between parent and child, then, may not be exactly the same as the inequality associated 

with the process of family SES influence on student’s academic performance. However, 

their finding underscores that governmental financial commitment/policies could reduce 
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educational inequality in contemporary societies. 

Schütz et al. (2008), on the other hand, have shown that the proportion of 

educational expenditure coming from private sources (relative to public sources) is 

negatively related with educational equality measured by the association between the 

number of books at home and 8th-grade students’ mean test score of math and science on 

TIMSS. This finding is based on observations from 27 countries, and it suggests that 

family effects on academic performance are likely to be greater (i.e. educational 

inequality is greater) when the relative amount of public spending on education 

(compared to private spending) is smaller. It provides additional support for the important 

role that governmental financial investment plays in educational equality.  

In this study, I use educational expenditure as a percent of total public 

expenditure to capture the governmental commitment to national education. It is a 

slightly different measure from the studies above, yet still a valid overall indicator of 

national-level dedication to the education system, and should serve as an additional test 

of the impact of public spending on educational inequality. 

Studies like Schütz et al. (2008) which compare the effects of private and public 

funding are helpful to understand the relative importance of state funding as a whole to 

that of private funding. Given that educational inequality is closely linked with private 

resource conditions of the families, then, comparative studies of that nature are important 

and further encouraged. On the other hand, a comparative perspective on the relative 

function of funding from different levels of governments deserves consideration as well. 

As it is known from research on the American educational system, dependency on local 

revenue to pay for the schooling costs could facilitate substantial educational inequality 



 

81 

between richer and poorer communities (Kozol 1991; Condron and Roscigno 2003). 

Further, as discussed earlier in explaining the effect of curriculum control by the state, the 

systems delegating power to the local government are more vulnerable to local parents’ 

influence than the centrally-controlled systems (Kerckhoff 1995; Condron and Roscigno 

2003). Thus, applying the same logic, we could expect that the local control of 

educational funds facilitates social disparity in achievement between social classes. Local 

control inevitably enables greater power on the part of individual families to influence 

academic outcomes of their own children. In contrast, control by the state reduces the 

competitive advantages of higher SES homes over those of lower SES homes. Therefore, 

the next hypothesis is: 

 

Hypothesis 2-3) Holding other context constant, countries with greater share of 

educational funds controlled by the higher (central or regional) governments have lower 

educational inequality (i.e. smaller student SES effects on achievement) than countries 

where the greater share of educational funds is controlled by the local government. 

 

Despite its apparent centrality in the discussion of inequality in achievement, this 

hypothesis addressing the effect on educational inequality of funds from different levels 

of governments has been little tested in the past.
45

 Empirical examination of this 

                                                 
45

 At least one study (Wößmann 2003) examined the relationship between different government levels 

(national, regional, and local) of funding and academic standards (not educational inequality). 

Utilizing the TIMSS 95 data for 22 countries as student-level data, his analysis revealed that student 

math scores tend to be higher in countries with the larger share of funds coming from the intermediate 

(regional) level of government. He explained that this finding implies the funds work most efficiently 

when they come from the agency not too far from schools so that the decisions do not become too 

administrative but not too close either so that the decisions do not become too opportunistic.  
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hypothesis, therefore, is one of the unique contributions of this chapter to the field.   

 

State Control of Private-forces in Education and Differential Family SES Effects 

The extent to which student learning is happening in public schools (as opposed 

to in private schools and/or at other educational services) is an indicator of state power as 

a supplier of education, and it is an important institutional characteristic which may have 

an indirect yet significant consequence in shaping inequality of educational opportunities.  

Compared to public schools, for instance, private schools are part of formal 

education but they tend to exercise more autonomy in running schools. They could be 

more resourceful, have teachers with better qualifications and/or experiences, and offer a 

more academically focused curriculum. Although the literature involves some contentions 

about the effectiveness of private schools, academically focused course taking and a 

socially supportive environment (especially in religious schools) are characteristics 

common in private schools and frequently found to be beneficial in promoting academic 

gain (Coleman, Hoffer, and Kilgore 1982; Lee and Bryk 1988; Lee et al. 1998; Dronkers 

and Robert 2003; Carbonaro and Covay 2010). On the other hand, attending private 

school is often costly. Thus, the self-selection process takes place in enrollment and 

places a disproportional number of students from affluent families who can afford private 

schools (Gamoran 1996b; Lee et al. 1998; Lynch and Moran 2006). The literature stresses 

that school choices driven by the market forces legitimately reinforce existing inequality 

by providing an illusion of options that are, in fact, not realistically attainable by lower 

SES families (Lynch and Moran 2006). Studies skeptical about the academic superiority 

of private school often argue that differences in achievement between private school and 
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public school are mostly due to input difference rather than the effect of school 

(Alexander and Pallas 1983; Lubienski and Lubienski 2006). In other words, the 

preexisting difference in academic skills/preparedness associated with students’ family 

background is mainly responsible for the achievement gap across school sectors, if any. 

These ongoing debates over the efficacy of private schooling appear to have 

something in common with the effect of academic differentiation. On the one hand, 

private schools could advance academic skills of their students, thanks to their stronger 

academic demands and better support system, more than public schools would. This 

reasoning is similar to the argument that better performance results from the academically 

oriented course in the differentiated system as discussed earlier. On the other hand, 

placement in private schools is dependent on students’ family backgrounds. This is, again, 

similar to selection bias involved in the differentiated system. Therefore, similar to the 

prediction concerning academic differentiation, we could expect that private schools as a 

supplier of formal education would facilitate segregation of students between schools by 

their family SES first, and then the variation between school sectors in course materials 

and learning environments leads to differential academic gains between schools, which 

results in greater SES-related inequality in achievement.  

 

Hypothesis 2-4) Holding other context constant, countries with a larger share of private 

schools (i.e. the weaker state control over the overall supply of formal schooling) tend to 

show a stronger association between school-mean SES and student academic 

performance compared to the countries with a smaller share of private schools.  
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Another educational enterprise that we cannot miss and is driven by market 

forces is private tutoring in academic subjects (also known as shadow education). 

Different from private schools, it is not a part of formal education. Thus, it enjoys even 

more freedom than private schools in determining what to teach (curriculum), how to 

teach (forms), and when to teach (intensity/length). Accordingly, it usually has a narrower 

objective, such as passing an exam and/or improving school grades/test scores, than 

formal schooling, which often aims to prepare children to become not only economically 

independent but also socially responsible citizens. Further, the forms vary from 

one-on-one tutoring to cram schools and so does the intensity of the practice (Bray 2003). 

In short, children (and their parents) can choose a service that suits their ability, 

motivation, and learning style the best if they are interested in using it. Then, if they are 

not satisfied with the service, they can quit and move to another service fairly easily. 

These flexibilities of the service clearly distinguish private tutoring from formal 

schooling.  

Although, until several decades ago, private tutoring was rather recognized as a 

unique service in some Asian countries using intensive examinations for admission 

screening, more and more countries are experiencing a growth of this enterprise on their 

own lands (in both developed and developing countries),
46

 and its repercussions are now 

a global concern (Mori and Baker 2010; Bray 2003; Baker and LeTendre 2005).  

                                                 
46

 According to Baker et al. (2001), for instance, among 40 countries participating in TIMSS 1995, 

more than one third of all seventh and eighth graders, on average, make use of some form of private 

tutoring on a weekly basis. They further point out that there is no nation reports that private tutoring is 

not available, although there is substantial cross national variation in the use of such service: It is more 

prevalent (more than 75% of seventh and eighth graders report their participation) in Japan, South 

Africa, Philippines, and Colombia whereas less than 20% participate in countries like Denmark, 

England, Norway, and Germany. 
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Some underscore the possible negative impacts of the widespread use of private 

tutoring (i.e. the weaker state control of the educational market). Bray (2003), for 

instance, explains that private tutoring takes away free time from children and exposes 

them to additional pressure to academically succeed, which can cause fatigue and may 

promote unwanted health problems. Further, participation in private tutoring lowers 

students’ interest in learning at school and makes it harder for teachers to maintain an 

orderly and productive learning environment, which in turn downplays the legitimacy of 

formal education (Bray 2003).
47

  

Others instead emphasize the resiliency of children as well as institutions. 

Scholars of neo-institutional theory claim that private tutoring is a growing institution, 

but its prevalence rather signifies how central and consequential formal mass education is 

as an institution in today’s society. The reason for the worldwide development of private 

tutoring, according to them, is simply because it is believed to help improve student 

performance in formal education. Further, a robust institution like education has a 

tendency to self-regulate to preserve its interest and existence. Thus, they predict that 

private tutoring may be absorbed and become a more normative part of formal education, 

and intensify the establishment of formal education as a central institution further. Yet, it 

will not threaten or change the core institutional configuration of today’s society (Baker 

and LeTendre 2005; Mori and Baker 2010).
48

  

                                                 
47

 Bray (2003) also argues that private tutoring is an important additional income source for formal 

school teachers who are not paid enough in their primary job (especially this is the case in less 

developed countries). He continues that some teachers take advantage of the situation and abuse their 

power to be both a formal teacher and a supplementary tutor (e.g., they teach a certain material only in 

the private tutoring setting, although it is supposed to be taught in formal schools, so that they can 

secure both income sources). Such a practice can also degrade the legitimacy of formal schooling. 
48

 The No Child Left Behind Act mandated local school districts to subsidize the use of 
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It is worth noting that in spite of the apparent expansion of private tutoring and 

growing attention from researchers and policy-makers to its consequence for societies, 

empirical evidence for the direct positive effect of private tutoring on student 

performance is modest. Analysis by Baker et al. (2001) of the relationship between the 

use of private tutoring and the national achievement in math for 40 countries has shown 

no significant relationship. Smyth (2009) has suspected that positive impacts observed in 

some existing studies may be attributable to less rigid control of prior differences 

between those who participate in private tutoring and those who do not. In fact, her 

empirical examination of a nationally representative sample of Irish youth, with a variety 

of control variables, has revealed that participation in private tutoring is strongly affected 

by a student’s family SES, prior academic performance, and their attitudes toward school 

work. As a result, any previously apparent impact of participation in private tutoring on 

the Leaving Certificate, a standardized examination at the end of secondary schools, 

disappears once these student background indicators are controlled. Buchmann, Condron, 

and Roscigno (2010) have analyzed the data from the National Education Longitudinal 

Study and found a significant but rather moderate increase in SAT scores for those 

American youth who utilized private/commercial educational services, after controlling 

for their family backgrounds and prior performance. Although the evidence above is 

mixed, the efficiency/productivity of private tutoring in academic performance appears to 

                                                                                                                                                 
supplementary education services by students attending failing schools in the United States. The 

Korean government once tried to ban private tutoring completely in 1980, but due to strong resistance 

from the public failed to enforce it. Thus, they changed their approach to reduce the perceived needs 

for the service (e.g. providing tutoring services at schools, reforming the college admission process to 

be less dependent on the standardized exam) instead of directly prohibiting the service. Mori and 

Baker (2010) suggest that these governmental provisions support the idea that formal education 

incorporates rather than eliminates the rising institution of private tutoring services. 
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be rather moderate, contrary to the public belief. 

As far as educational inequality is concerned, research consistently finds that 

children from higher SES families participate in private tutoring more than those from 

lower SES families (Stevenson and Baker 1992; Bray 2003; Lynch and Moran 2006). 

This is not surprising given that such educational service is not inexpensive and more 

accessible to the families with more resources to invest in child education outside of 

formal school. Also, higher SES parents may have better knowledge about those services 

than lower SES parents. Thus, it might be easier for them to choose high-quality ones and 

take advantage of them. Then, even if its direct effect on education production at the 

student level is moderate, the prevalence of private tutoring at the national level may still 

function as a mediator between home resources and student test performance, given the 

unequal access between social classes to those tutoring services. In other words, private 

tutoring is one of the major mechanisms outside of school which may explain how home 

resources are transformed to academic advantages. Accordingly, my last hypothesis of 

this chapter is: 

 

Hypothesis 2-5) Holding other things constant, countries with a greater prevalence of 

private tutoring (i.e. the weaker state control of the market forces in education) tend to 

show greater educational inequality (greater student-level SES effect on achievement) 

than countries which use private tutoring to a lesser extent. 
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Data and Method
49

 

Following the previous chapters, to test the hypotheses above, the student level 

data are drawn from PISA 2003 and three-level hierarchical linear modeling is employed 

as an analytic method. Then, the same set of student-level variables is used. That is, the 

achievement outcome is measured by student math performance, and family background 

is represented by a weighted composite of parental occupation status, parental highest 

level of education, and home resources. Educational inequality is captured by the effect 

of family SES index on math performance. Further, student’s gender, grade, and nativity 

are included in the analysis as control variables. More information about these variables 

can be found in Chapter 3 of this dissertation, and a detailed introduction to the PISA 

2003 dataset is also provided in Chapter 2. I here focus on explaining the focal variables 

of this chapter, country-level characteristics concerning the state control of curriculum, 

funding, and private-forces in education. 

Curriculum Standardization by the State is measured by whether a higher 

authority or local school is responsible for the textbook used in a classroom. The 

information comes from two sources. The main source is Education at a Glance: OECD 

Indicators 2004 (OECD 2004a). For those countries that have no information available in 

the Education at a Glance, then, I turn to the International Review of Curriculum and 

Assessment Frameworks Internet Archive, the website (http://www.inca.org.uk/) funded 

by the Qualifications and Curriculum Development Agency (QCDA) in England and 

managed by the National Foundation for Educational Research (NFER). A dichotomous 

                                                 
49

 Given the dates of PISA 2003 survey administration (i.e. March to August in 2003), the general rule 

for compiling the country-level time-sensitive data is 1) to find the year 2002 data, and then, 2) when 

they are not available, take the variables from the closest year to 2002.  
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variable is created with values, 1=Either the central or the regional government has 

control over the choice of textbooks and 0=Schools choose the textbook autonomously.  

State Control of Funding: The first measure of this concept, which is used to test 

Hypothesis 2-2, is public expenditure on education as a percentage of total public 

expenditure in 2002, and the data is taken from Education at a Glance: OECD Indicators 

2005 (OECD 2005a). The second measure, which is employed for testing Hypothesis 2-3, 

is the relative amount (%) of funds for primary and secondary educational institutions in 

2002 coming from the central state, the regional state, the local state, and private sources. 

To construct these variables, the data on Educational Expenditure by Funding Source and 

Transaction Type are taken from the OECD stat website 

(http://stats.oecd.org/WBOS/index.aspx). The data are originally reported as the 

expenditure by different funding sources (the central government, the regional 

government, the local government, international sources, and private entities) separately 

in the national currency of each country. To make it comparable across countries, thus, I 

transformed the figure in national currency into percentages before analysis. Since the 

amount of educational funds from international sources is zero or negligible for most 

countries, it was excluded when the percentages were calculated. Further, when 

intergovernmental transfers of funds from one level of government to another take place, 

the percentages were computed to count such funds as the expenditure of the giving level 

of government not of the receiving level. 

Prevalence of Non-public Schooling: The first measure to capture the size of the 

private sector in formal education is the percentage of students who enrolled in private 

primary or secondary institutions in 2002, and the data are taken from the OECD stat. To 
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correct the skew of the data distribution, this variable is logged before analysis. The other 

measure, to represent the prevalence of private tutoring, is the national average of 

students’ use of outside school tutoring and/or classes for math learning per week. The 

student questionnaire of PISA 2003 asks the hours per week students spend on working 

with a math tutor or attending out-of-school math classes. The national averages are 

aggregates of the responses to this question, and the figures are taken from the official 

PISA 2003 publication (OECD 2004b). These data are also skewed as a continuous 

measure. Thus, for this one, three dummy variables: 1) low use of outside school math 

services (less than 0.4 hours), 2) medium use (0.4 to 1.2 hours), and 3) high use (more 

than 1.2 hours) were produced for the analysis. Descriptive statistics of all variables and 

the bivariate relationships between national indicators can be found in Appendix 1 and 2, 

respectively. 

Since the analytic strategy succeeds the one from the previous chapter, I only 

briefly review the specification of the models here. The rationales to use hierarchical 

linear modeling (HLM) for this study as well as the detailed model specifications are 

explained in Chapter 3, and all variables are again grand-mean centered. 

For the student and school levels, the specification is indeed identical with the 

previous chapters.  

 

Level 1 (Student Level): 

Yijk = 0jk + 1jk(SES)ijk + 2jk(FEMALE)ijk + 3jk(GRADE)ijk + 4jk(NATIVITY)ijk + rijk  
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Level 2 (School Level): 

0jk = 00k + 01k(SchoolMeanSES)jk + r0jk  

1jk = 10k 

2jk = 20k 

3jk = 30k 

4jk = 40k 

 

The general specification of level 3 (country-level) is also similar:  

00k = 000 + 001 (StateControlofInterest*)k + 002 (GDP)k + u00k 

01k = 010 + 011 (StateControlofInterest*)k + u01k 

10k = 100 + 101 (StateControlofInterest*)k + u10k 

20k = 200  

30k = 300  

40k = 400  

*State Control of Interest would be 1) Curriculum standardization, 2) % public 

expenditure on education, 3) Funding sources, 4) Enrollment in private institution, and 5) 

Use of outside school tutoring, respectively.
50

  

 

 The coefficients that the current study is most interested in are the cross-level 

interactions between student-level family SES and the state control variables. In the next 

section, thus, I mainly discuss the results concerning these interactions. For explained 

variance of the models, the base/reference models (i.e. an unconditional model, the model 

with student-level variables only, and the model with student-level and school-mean SES 

but no country-level variables) are identical to the ones in chapter 3 and they can be 

found in Table 3-1. 

                                                 
50

 Funding sources and outside school tutoring are operationalized as multiple dummies. Thus, in the 

actual analysis, coefficients are separately estimated for all the dummies included in the models.  
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Results  

Tables 4-1 and 4-2 present the HLM results on the effects of state control on 

inequality in achievement due to family SES. In the first model, Model 4-1, curriculum 

standardization by the state has shown a significant negative impact on the association 

between student-level SES and academic achievement (10curriculum=-8.28, SE=3.39, 

p<0.05). This result suggests that in the countries with the higher authorities controlling 

the quality of textbooks used in a classroom, inequality in achievement due to differences 

in home resources tends to be smaller compared to in the countries where local schools 

autonomously choose the textbook, which supports Hypothesis 2-1. Inclusion of textbook 

control by the state in the model has contributed to explain 32% of cross-national 

variation in the association between student-level SES and achievement, while it has only 

explained 4% of the variation in the association between school-mean SES and 

achievement, which indicates that curriculum standardization by the state is more closely 

linked with inequality in achievement due to differences in home environments.  

With respect to funding centralization, Model 4-3 has indicated that when 

educational funds are coming from the central or regional government to a greater extent, 

the association between individual-level SES and math performance is weaker (i.e. 

smaller inequality) (10funds_national=-0.18, SE=0.06, p<0.01), which provides support for 

Hypothesis 2-3.
51

 This model has explained about 34% and 12% of cross-national 

variation in student-level SES effects on achievement and school-mean SES (i.e. 

contextual SES) effects on achievement, respectively. These figures are slightly larger but 

                                                 
51

 % of funds from the national government and that from the regional government are included in the 

model as two separate predictors at first. However, the general effect pattern holds when the model is 

tested with them being combined. Thus, the final model presented here uses the combined measure to 

be parsimonious. 



 

93 

relatively similar to the explained variance by curriculum standardization. In other words, 

the effect patterns of state control over educational contents and funds are fairly similar in 

both direction and significance. 

Concerning the impact of private schools on SES-related inequality in 

achievement, the higher enrollment rates in private schools is found to be associated with 

greater school-mean SES effects on achievement (Model 4-4; 01private_enrollment=11.14, 

SE=5.08, p<0.05), which is consistent with Hypothesis 2-4. The model has also detected 

that private enrollment is negatively related to student-level SES effects on achievement 

(Model 4-4; 10private_enrollment= -3.56, SE=1.39, p<0.05). These findings corroborate the 

idea that similar to academic differentiation, in countries where private enrollments are 

higher, social disparity in achievement is more associated with differences between 

schools in students’ learning environments, and private schools do function as one of the 

mechanisms embedded in formal education which facilitates educational inequality. 

Inclusion of private enrollments in the model has contributed to explain 18% and 11% of 

the variation in the association between student-level SES and achievement and between 

school-mean SES and achievement, respectively. While the findings support the 

conclusion that the greater state control of all three areas tested, curriculum, funds, and 

the overall supply of formal schooling, the less the social inequality in achievement, the 

explanatory power of the state control over the supply of education is slightly weaker 

than that of state control over curriculum and funding. Moreover, compared to academic 

differentiation examined in the previous chapter, it is weaker as well, although the pattern 

of the impact is similar between the two. Private enrollments have only accounted for 

about a half of between-country variation in family SES effects that academic 
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differentiation has explained (the age of first selection has explained about 40% of 

variation both in student-level SES effect and school-mean SES effect).  

On the other hand, Model 4-5 shows a significant effect of the prevalence of 

private tutoring on the association between home socioeconomic level and academic 

achievement, but the direction of the effect is contrary to my prediction in Hypothesis 2-5. 

It is observed that in the countries where the use of outside-school tutoring is more 

intense, the extent to which students’ math scores are affected by their home SES tends to 

be smaller (10tutoring_high=-15.99, SE=5.04, p<0.01; 10tutoring_meddium=-10.97, SE=3.71, 

p<0.01). Then, this model has explained 36% of between-country variation in 

student-level SES effects on achievement. Since the number of observations at the 

country level differs slightly across the models (N=26 to 30 depending on the model), no 

definitive comparison can be made. Yet, these observations above suggest that with 

respect to inequality associated with differences in home/non-school environments (i.e. 

student-level family SES effects), the state control of curriculum and funding, and the 

prevalence of private tutoring are similarly important in explaining its cross-national 

variation (32%, 34%, and 36%, respectively). 

No significant effect of public educational expenditure on the association 

between student-level SES and achievement has been detected (Model 4-2). This means 

that Hypothesis 2-2 is not supported. However, its significant negative interaction with 

the school-mean SES (01public_expenditure=-3.57, SE=1.19, p<0.05) can be interpreted as 

indicating that larger state investment in education reduces social inequality in 

achievement attributable to between-school differences in student SES composition. 

None of the models have shown direct effects on math performance, which suggests that 
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differences in how the state controls various aspects of education is more important to the 

issue of educational inequality than the issue of educational productivity. 

 

Discussion  

 In this chapter, I have examined how differences across countries in the state 

control of schooling are associated with social inequality in math achievement. I have 

particularly focused on the state control over curriculum, funding, and market-forces in 

schooling. Corroborating the arguments made by comparative scholars of education and 

stratification, the results have revealed that the way in which the state manages schooling 

has a significant influence on educational inequality measured by the magnitude and 

direction of family SES effects on math performance. Yet, more importantly, it has been 

also demonstrated that the ways in which state involvement in different aspects of 

schooling moderate educational inequality are not always the same.   

 Countries with textbook control by the higher authorities, for instance, show a 

smaller impact of student-level SES on math achievement than countries where local 

schools autonomously choose the textbook used in a classroom. This finding is consistent 

with what is found in the existing literature, and it suggests that the uniformity of 

curriculum resulting from the national regulation over the educational materials indeed 

reduce the influence on student’s academic performance of differences in home resources. 

Similarly, the results concerning the effect of different levels of governmental funding 

indicate that countries where more funds come from the national/regional governments 

tend to have a weaker association between family SES and math test score at the student 

level, which supports the argument that local control of funding is rather vulnerable to the 



 

96 

local power relation and may help the already-advantaged class to further exert their 

advantages. These findings are consistent with my hypotheses and have suggested that 

the increasing governmental control of curriculum and funding could constrain the 

opportunities/necessities that enable families to freely intervene in their children’s 

education. Governmental control of educational content and resources helps to weaken 

the linkage between home resources and academic performance, thereby decreasing 

SES-related inequality in achievement. 

On the other hand, contrary to my prediction, the analysis has found no 

significant effect of the amount of public expenditure on the association between 

student-level SES and achievement. However, it has been found that public expenditure 

has a significantly negative effect on the association between school-mean SES and 

achievement. This suggests that the amount of public funding is more related to social 

inequality in achievement traceable to school differences in student composition than the 

inequality associated with differences in the home. The greater financial commitment by 

the government to schooling may not help reduce the latter inequality but could help 

reduce the former inequality (i.e. achievement inequality due to contextual SES effects).  

Further, the results regarding the prevalence of outside-school tutoring has been 

completely opposite to what I hypothesized. Instead of widening inequality in math 

achievement, in countries where the average use of outside-school tutoring is higher (i.e. 

countries with less regulation of such service by the government), the association 

between student-level family SES and math test score tends to be weaker. In other words, 

as it is suggested elsewhere (e.g. Baker and LeTendre 2005), outside-school tutoring may 

offer a remedial opportunity for poorly performing students, who are more likely to be 
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socioeconomically disadvantaged to begin with, to improve their learning rather than 

serving as an opportunity for advantaged and relatively well-performing students to 

further enrich their performance. This means that governmental policies promoting 

further utilization of private tutoring, rather than regulating and thereby reducing its use, 

may produce greater equality in student learning in formal schooling.  

It should be noted, however, that my original argument behind Hypothesis 2-5 is 

that the prevalence of tutoring increases the student-level SES effect on math 

achievement because that type of educational service is not free. Then, I realized that the 

measurement used in this analysis is not perfect to test such hypothesis. Ideally, although 

I was not able to find it, an indicator capturing the national average cost of tutoring 

should be employed. Therefore, the interpretation of this finding should be done with 

caution and future research should examine this hypothesis with better measurements. 

Regarding the association between the prevalence of private schools as suppliers 

of formal education and SES-related inequality in achievement, I have hypothesized that 

the loose control by the state of private forces in formal education would reinforce any 

existing inequality in achievement, similarly to academic differentiation. The results have 

corroborated this prediction. Higher private enrollment rates are found to be associated 

with greater disparity of achievement between schools with different SES compositions 

(i.e. greater contextual SES effects). This supports the idea that private schools, like 

academic differentiation, tend to increase social disparity in achievement among students 

through de-facto socioeconomic segregation of students between schools and subsequent 

differences in in-school learning opportunities between schools. However, the 

contribution of private schools to the cross-national difference in SES-related inequality 
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in achievement might be relatively small given the smaller variation in contextual SES 

effects explained by private enrollment rates than by academic differentiation. This, then, 

suggests that although private schools and academic differentiation may operate in a 

similar fashion to facilitate educational inequality, they also involve certain processes that 

distinguish them from one another and have differential capacity to explain cross-national 

variation. More research to clarify the consequences of private schooling could be 

beneficial and should be pursued in the future. 

The national government plays a role in various aspects of education, and the 

degree of its involvement is not consistent across different aspects of education. Overall, 

while the findings have generally shown that the stronger presence of the state in 

education could mitigate social inequality in achievement one way or another, they have 

also demonstrated that there are multiple ways that the state may be able to decrease the 

inequality in achievement associated with family SES. Therefore, further exploration 

along this line could be promising, including the state’s involvement in other aspects of 

schooling such as teacher training/certification, not only because it can enhance our 

knowledge about the role of the state in social mobility, but also because it can inform 

social policy. The government and policy makers could look to the results of such studies 

to make better decisions about how to control (and what to control in) education so that 

inequality in achievement can be effectively mitigated. 
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Table 4-1. HLM Results: State Control of Education and Social Inequality in Achievement 1 
   Model 4-1 Model 4-2 Model 4-3 

   Coef. (SE) Coef. (SE) Coef. (SE) 

Student-level       

 Family SES 19.70**  (1.62) 20.00**  (1.76) 19.44**  (1.77) 

 Female -17.36**  (1.30) -17.23**  (1.32) -18.24**  (1.40) 

 Grade 38.34**  (3.64) 39.03**  (3.72) 36.45**  (3.80) 

 Nativity 18.32**  (3.43) 18.28**  (3.44) 19.74**  (4.02) 

School-level       

 School-mean family SES 55.89**  (6.12) 55.46**  (5.79) 60.78**  (5.94) 

Country-level (00*)       

 Logged GDP per capita  14.86  (10.42) 12.56  (13.26) 0.85  (8.69) 

 Textbook control -13.19  (10.91)     

 Public expenditure on education as  

   % of total public expenditure 

  

-1.87  (1.37) 
  

 % educational funds from the national  

   or regional governments 
 

   
0.02 (0.16) 

 % educational funds from the private  

   sources 

    
-2.53  (1.53) 

Interaction effects       

 Effects on the family SES slope (10*)       

  of logged GDP per capita 8.25*  (3.02) 11.83  (6.08) 3.10  (3.68) 

  of textbook control -8.28*  (3.39)     

  of public expenditure on  

   education 

  

0.83 (0.57) 
  

  of funds from the national or  

   regional governments 

    
-0.18**  (0.06) 

  of funds from the private sources     -0.03  (0.33) 

 Effects on the school-mean SES slope (01*)      

  of logged GDP per capita -7.12  (12.13) -14.47  (9.74) 1.41  (9.29) 

  of textbook control 10.72  (12.54)     

  of public expenditure on  

   education 

  

-3.57*  (1.19) 
  

  of funds from the national or  

   regional governments 

    
0.36  (0.19) 

  of funds from the private sources     -0.58  (1.16) 

         

 Constant 498.28**  (5.36) 500.22**  (5.58) 492.16**  (5.62) 

Variance Explained       

  Student level  11.77%  11.94%  11.46% 

  School level  72.73%  72.51%  74.51% 

  Country level  53.83%  44.29%  56.25% 

         

  Family SES random slope  32.06%  21.07%  34.38% 

  School-mean SES random slope  4.01%  16.14%  11.74% 

** p<0.01; * p<0.05; Variance explained relative to Model base-1  

  (The reference for the slope variance is Model base-3 on Table 3-1) 
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Table 4-2. HLM Results: State Control of Education and Social Inequality in Achievement 2 

   Model 4-4 Model 4-5 

   Coef. (SE) Coef. (SE) 

Student-level     

 Family SES 20.23**  (1.77) 20.44**  (1.59) 

 Female -17.16**  (1.28) -17.17**  (1.31) 

 Grade 38.59**  (3.63) 38.65**  (3.72) 

 Nativity 18.32**  (3.42) 18.27**  (3.49) 

School-level     

 School-mean family SES 54.79**  (5.83) 53.15**  (5.98) 

Country-level (00*)     

 Logged GDP per capita  12.20  (12.27) -7.46  (12.05) 

 % students enrolled in private upper  

   secondary institution 2002 -0.62  (4.92) 

  

 Medium use of out-of-school  

   classes/tutoring for math 

  
-4.69  (9.69) 

 High use of out-of-school classes/tutoring 

   for math 
 

 
-37.35  (23.61) 

Interaction effects     

 Effects on the family SES slope (10*)     

  of logged GDP per capita 8.28*  (3.93) -0.94  (4.95) 

  of enrollment in private institutions -3.56*  (1.39)   

  of medium use of out-of-school  

   classes/tutoring 

  
-10.97**  (3.71) 

  of high use of out-of-school  

   classes/tutoring 

  
-15.99**  (5.04) 

 Effects on the school-mean SES slope (01*)    

  of logged GDP per capita -9.74 (13.07) -2.95  (13.79) 

  of enrollment in private institutions 11.14*  (5.08)   

  of medium use of out-of-school  

   classes/tutoring 

  
10.56  (16.96) 

  of high use of out-of-school  

   classes/tutoring 

  
7.27  (18.93) 

       

 Constant 498.48**  (5.44) 497.26**  (5.23) 

Variance Explained     

  Student level  11.85%  11.80% 

  School level  72.71%  72.59% 

  Country level  48.38%  53.73% 

       

  Family SES random slope  18.13%  36.04% 

  School-mean SES random slope  10.66%  3.33% 

** p<0.01; * p<0.05; Variance explained relative to Model base-1  

  (The reference for the slope variance is Model base-3 on Table 3-1) 
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CHAPTER 5: INCENTIVES FOR SCHOOL SUCCESS AND VARIATION IN  

FAMILY SES EFFECTS ON MATH ACHIEVEMENT 

 

So far, this dissertation has examined how internal characteristics of education as 

an institution (i.e. structural and management differences in education) affect learning 

opportunities. Yet, for most people, education is a means to secure future socioeconomic 

status, and its practical meaning is interdependent with the arrangements of other social 

institutions. The arrangements of the labor market and the welfare state could be 

particularly relevant to how and to what extent families (children and their parents) invest 

in education to increase children’s life chances. Research has shown that the impact of 

education on labor force outcomes differs cross-nationally (Shavit and Müller 1998; 

OECD 2011), and it has also been stressed that general social policies and educational 

reforms, both are crucial to promote better equity in education (OECD 2012). 

Nonetheless, empirical examination about how these external institutional settings 

actually influence the role of family/home in enhancing children’s learning during their 

school careers has been scant. In this chapter, I shed light on whether and how the 

economic value of educational qualifications and welfare-state characteristics affect 

SES-related inequality in academic performance.  

 

Research Background and Hypotheses  

The Utility of Degrees in the Labor Market and Differential Family SES Effects 

In the United States, there is a strong belief in college education as a ticket for 

upward social mobility and a pleasant middle-class life style. In fact, American young 

adults’ median earnings in 2009 are reported as $45,000 for bachelor’s degree holders, 
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whereas the corresponding figure for those with a high school diploma is $30,000 (Aud et 

al. 2011). Further, the average unemployment rate for a recent 5 years (2005-2009) 

differs by almost twice between those with tertiary education (2.90 %) and those with 

upper secondary and non-tertiary education (5.86 %) (OECD 2011). These consequential 

effects of educational attainment/credentials illustrate how important education is in 

determining one’s socioeconomic/occupational destination in the contemporary American 

society.  

Table 5-1, on the other hand, presents the average unemployment rates of other 

countries, as well as the United States, for 2005-2009 for people with differential 

educational attainments. The direct ratios of unemployment between two attainment 

groups, below upper secondary to tertiary degree and upper secondary to tertiary degree, 

respectively, are also included in the last two columns. The larger values of the ratios 

indicate greater unemployment in a given country for the lower attainment group 

compared to the tertiary education group; while the value, 1, indicates the unemployment 

rate is the same for the two groups being compared. The values less than 1 imply the 

unemployment rate is rather slightly higher for the higher attainment group.  

As is apparent from the table, while having higher degrees usually give people 

some advantage in getting employed in most countries, the difference in the severity of 

unemployment by educational attainment varies substantially across countries. Similar to 

or even more consequential than the United States, educational attainment seems to make 

a big difference in one’s chance to get a job in countries like Germany, Poland, Hungary, 

Czech Republic, and Slovak Republic. According to the last two columns of the table, in 

all these countries the unemployment ratio of upper secondary to tertiary degree is greater 
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than 2, and the ratio of below upper secondary to tertiary education is more than 4. On 

the other hand, Mexico, Italy, New Zealand, Denmark, and Korea show little advantage 

of receiving tertiary education in getting employed, especially when compared to 

obtaining an upper secondary/postsecondary non-tertiary degree.  

These cross-national variations in the utility of educational degrees in the labor 

market could be closely related to the kinds of work forces needed, based on the level of 

economic development of the nation. At the same time, however, they could be an 

important institutional context, defining incentives and thereby, shaping social inequality 

in academic achievement. Rationality dictates that the higher the incentive for a certain 

action, the more people engage in that action in order to be beneficiaries of the incentive. 

Accordingly, we can expect that, other things being equal, there would be more 

competition for higher levels of education in the countries where the economic 

compensation and/or security attached to higher degrees are greater, compared to in 

countries where the relative utility of these credentials is less.
52

  

On the other hand, in order to access higher levels of education, students’ 

achievement in prior schooling becomes key. Thus, in a similar way that we have 

expected the openness of higher levels of education to facilitate people’s interest in 

academic success, it is also expected that the presence of stronger external incentives for 

higher degrees would make students and their parents more interested in success in 

primary and secondary schools and there could be greater family efforts and associated 

                                                 
52

 In fact, those countries mentioned above in which educational attainments have greater 

consequences for educational attainments on employment, Germany, Poland, Hungary, Czech 

Republic, Slovak Republic, and the U.S., happen to be the group of countries which also have been 

shown to have high bivariate relationships between family SES and achievement in Chapter 2 (see 

Table 2-4).   
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expenses (including money, labor, as well as opportunity cost) to improve academic 

performance in earlier grades.  

Depending on the socioeconomic condition of the family, however, even the 

objectively same amount of expenses/costs can be perceived as either affordable or not 

affordable (Raftery and Hout 1993; Breen and Goldthorpe 1997). The ways in which 

wealthier families will enforce child performance are generally expected to involve more 

variety and quantity of home resources and means than the less well-off families, since 

they can simply afford more. As a result, under the system with stronger economic 

incentives for higher educational degrees, there could be greater social disparity in 

academic performance.  

Conversely, then, in a system where there are rather small premiums for higher 

degrees and the jobs that only require lower educational credentials pay sufficiently well 

and/or provide good security, the external incentives for school success are weaker. Thus, 

students and their parents might be, by and large, less interested in doing well and 

exceling academically in formal education. Moreover, the low utility of higher degrees 

also implies that education is not necessarily “the way” for socioeconomic attainment in 

that society. Other pathways to socioeconomic success, besides educational success, may 

exist under such a system. If so, it is usually the upper/middle classes who are better at 

putting those other channels to good use, which could hold them back from investing in 

school performance, lessening the significance that student-level SES plays in academic 

performance.
53

 Taken together, one hypothesis drawn with the focus on the economic 

incentives as a source of family motivation to influence child academic performance is: 

                                                 
53

 A similar argument can be found in Erikson and Jonsson (1996) about the association between 

family backgrounds and educational transitions.  
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Hypothesis 3-1a) Holding other context constant, there is a positive relationship between 

the utility of higher educational degrees in the labor market and student-level SES effects 

on academic achievement. (The importance of home resources in academic outcomes is 

stronger in countries where higher degrees have a greater socioeconomic impact on an 

individual’s later life.) 

 

As much as the economic prospects of education are important, students and 

their families may be motivated to do well in school for other reasons as well. Especially, 

higher SES parents who themselves often happen to be better educated are more likely to 

value college education (Raftery and Hout 1993), and expect and encourage their 

children to obtain higher degrees more than lower-class (less educated) parents do. Then, 

such parental expectation plays a significant part in shaping children’s higher educational 

aspiration (Sewell and Shah 1967; Davies and Kandel 1981; Erikson and Jonsson 1996). 

In other words, higher SES families tend to possess stronger internal incentives than 

lower SES families to strive for education and their academic plans for their children 

might be less affected by external incentives like the economic utility of educational 

degrees.  

A similar line of argument has been made by emphasizing the family’s 

motivation to maintain its social status from one generation to another. That is, families 

usually expect their children to acquire as much social status as their parents. Then, they 

make educational choices in order to increase their chances of realizing this expectation. 

Thus, for lower SES families, college (higher) education is rather a means for upward 

mobility and other lower educational degrees are often just as rational and acceptable 
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(especially when the benefit of higher degrees is small), whereas college degrees are 

indeed a means to maintain their social status for most higher SES families. As a result, 

the higher SES families end up pursuing higher education more than the lower SES 

families regardless of its economic costs and/or returns, and social class disparity in 

educational attainment persists (Breen and Goldthorpe 1997; Breen and Yaish2006; Holm 

and Jæger 2008). 

If educational attainment is rather driven by those non-economic social 

motivations, child academic performance in schools prior to college would be important 

for higher SES families across countries with varying economic utility of educational 

degrees, while the interest in academic achievement among lower SES families decreases 

as the utility of educational degrees in the country gets weaker. In short, in this scenario, 

we may observe family investment/engagement in school performance converging across 

social classes (i.e. smaller difference in family influence on achievement) in countries 

where the utility of the degrees is higher than in countries where the utility of the degrees 

is less attractive. Thus, when focusing on non-economic social incentives as source of 

family motivation to influence child academic performance, a hypothesis opposite to 

Hypothesis 3-1a can be made: 

 

Hypothesis 3-1b) Holding other context constant, there is a negative relationship between 

the utility of educational degrees in the labor market and student-level SES effects on 

academic achievement. 

 

In short, there are two competing theoretical arguments to be tested here 
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concerning the association between labor-market incentives for education and differential 

family investment in schooling by social classes.  

 

Welfare States and Differential Family SES Effects  

National efforts to reduce social inequality can take different forms. Reforms of 

the education system are certainly one example, and so-called welfare policies would be 

another. Yet, different from educational provisions whose primary concern is to equalize 

opportunities (to obtain skills, knowledge, and qualifications that, in theory, help future 

employment and earnings), welfare policies often involve active redistribution of 

resources and generous social protections. In other words, they are a more radical 

approach to realize social equality in living conditions among people, and the greater 

development of the welfare state in a country likely suggests that economic conditions of 

families are relatively similar across the country.  

As I have stressed repeatedly, differential family resources across social classes 

are one of the key components in social stratification research to account for persistent 

inequality in educational opportunities (Jencks et al. 1972; Shavit and Blossfeld 1993; 

Erikson and Jonsson 1996). Then, since welfare policies directly address equalization of 

economic resources across families, similar to the labor-market’s incentive structure, the 

level of welfare state development/support is also a plausibly important force outside 

educational institutions that may affect achievement inequality. More specifically, the 

anticipated relationship would be: 

 

Hypothesis 3-2) National commitment to equality of living conditions is positively 
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related to achievement equality among students with different socioeconomic 

backgrounds. (A smaller effect of student-level SES on achievement is observed in 

countries with more advanced welfare-state provisions than countries with weaker 

welfare-state provisions) 

 

The literature has not been oblivious to this possible connection between the 

welfare state and equality of educational opportunities. Persistent Inequality (Shavit and 

Blossfeld 1993), for instance, has compared the change in social inequality in educational 

attainment (measured by the effects of socioeconomic origins on years of schooling and 

on educational transitions) over time across thirteen industrialized nations.
54

 The analytic 

approach has involved separate analysis of each country by the researchers with an 

intimate knowledge of the country employing similar methods to keep the findings 

comparable across countries. While the main finding of this study is that most countries 

have experienced little change in educational inequality in spite of various societal-level 

changes in the twentieth century, Sweden and the Netherlands, both known as 

welfare-states, have shown some reduction of inequality. Upon such observation, Shavit 

and Blossfeld (1993) state that “long-term commitments to socioeconomic equality may 

lead to an equalization of educational opportunities between classes and socioeconomic 

strata (19).”  

Using a somewhat different logic, Müller (1996) makes a similar speculation 

about the role of the welfare state. He found the level of educational inequality in Sweden 

                                                 
54

 The countries studied include western capitalist countries: the United States, Germany, England 

and Wales, Italy, Switzerland, the Netherlands, and Sweden; non-Western capitalist countries: Japan 

and Taiwan; formerly socialist countries: Poland, Hungary, and Czechoslovakia; and Israel. 
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to be intermediate among nine European nations/territories compared in his study, and 

pointed out that the upper service class in Sweden had particularly strong orientation 

toward participating in education due to the legacy of the Bildungsbürgertum.
55

 Given 

the unique contribution of Bildungsbürgertum, Sweden could have shown higher than 

intermediate social disparity in educational attainment among these nations. Yet, because 

of the higher-than-other-country participation of children from the unskilled working 

class in education, Sweden has been able to occupy the “intermediate” level of inequality. 

He further argues that this favorable standing of the working class in educational 

participation, which has offset the possible effect of Bildungsbürgertum and brought 

Sweden’s level of inequality to be intermediate, is “most plausibly due to the 

longstanding policies of equalizing living conditions and opportunities (179).”  

On the other hand, Jonsson and Mills’s (1993a, 1993b) have compared Sweden 

(the welfare state) and England (the non-welfare state), hypothesizing a positive influence 

of the welfare-state regime on educational equality. However, they found that the trend of 

class inequality over time, measured by the effect of family origins on educational 

transitions, was relatively similar between the two countries. If any trend existed at all, it 

was England that might have experienced greater equalization in the twentieth century, 

which raises a question about whether the national welfare-state commitment really 

matters for educational inequality.  

A common assumption in the field has been that more egalitarian welfare-state 

provisions aiming to reduce differences in general living conditions among the 

                                                 
55

 The Bildungsbürgertum is a status group, mainly consisting of civil servants and professionals, 

prevalent in Germany and its neighboring countries around the 19th and early 20th centuries, and it 

“derived its particular status and its common social values from higher education and thus has a high 

inclination to convey the goods of education to its children (Müller 1996:176).” 
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population should weaken the significance of family resources in educational outcomes 

and lead the country to have greater class equality in educational opportunities than other 

countries (Breen and Jonsson 2005). At the same time, however, the evidence has been 

more suggestive than empirical.
56

 The relative lack of empirical evidence addressing the 

validity of this assumption is understandable since until recently, large-scale data on 

education, enabling systematic analysis of this claim, were rather limited. Therefore, the 

more recent comparative work by Montt (2011), which has systematically examined 

achievement inequality across more than 50 countries, is informative. His measure of 

inequality is the variation in achievement that different school systems produce (i.e. the 

smaller the variation, the more equal the system).
57

 He has examined the effects on this 

variation of various factors concerning intensity and quality of schooling and social 

environments using generalized liner modeling. One of his findings is a small but 

significant negative association between national income inequality, measured by Gini 

scores, and achievement inequality controlling for socioeconomic backgrounds of 

students and schools (i.e. in countries with smaller income disparity, like the most 

welfare-states, educational inequality is greater). The subsequent analysis revealed that 

this association is no longer significant once other school system variables (such as 

teacher quality and academic differentiation) are included in the models, casting doubt on 

our conventional expectation, consistent with Jonsson and Mills’s (1993a, 1993b) finding, 

                                                 
56

 A similar point has been made by Erikson and Jonsson (1996). They states “The association 

between economic background and education found in cross-sectional analyses suggests that an 

economic equalization between social classes would promote equality of educational opportunities, 

though such an effect has hitherto been more assumed than demonstrated (Erikson and Jonsson 1996: 

18).” 
57

 We should be aware that this operationalization of educational inequality is different from what I 

use in my study.  
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about positive welfare-state effects on educational opportunities. In a similar vein, Marks 

(2005) has also found no relationship between the overall income inequality of a country 

and the strength of family SES effects on academic performance in his country-level 

correlation analysis across 30 countries. 

In Montt’s study (2011), however, he made another somewhat contradictory 

observation, which is that while the overall observed achievement inequality is larger in 

the United States than in Nordic countries where welfare-state provisions are advanced, 

the contribution of school system characteristics to explain the observed inequality is 

rather similar between them. In other words, what differentiates the overall level of 

educational inequality between these countries is non-school factors. Based on this 

observation (with the non-significant effect of Gini scores in the final statistical models), 

he argues that equalization of socioeconomic resources among its people may indeed help 

decrease national academic inequality (Montt 2011).  

Taken together, while the positive effect of the welfare states on educational 

equality has been a dominant expectation among scholars, the evidence is not robust but 

still too scarce to make a reliable inference about the actual relationship between the 

welfare state and educational inequality. In order to provide further insight and advance 

discussion, this chapter examines the impact on achievement inequality of several 

different measurements of welfare-state characteristics including Gini scores and 

governmental welfare-related expenses. Gini scores are popular measures of economic 

inequality in the cross-national research and in fact used in Montt (2011) and Marks 

(2005) mentioned above. They capture how equal real living conditions are, in terms of 

income distribution, among social strata in a given country. On the other hand, 
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governmental expenditures on welfare are more direct measures of governmental efforts 

to eliminate class differences in living standards. Comparing the effect of multiple 

measures representing the same concept should provide valuable additional information 

to help clarify the relative roles of welfare and education in social equality.  

 

Data and Method  

In order to test the hypotheses above concerning the impact of the economic 

value of education and welfare-state characteristics on social inequality in achievement, 

the same student level data and an analytic method similar to the previous chapters, 

PISA2003 and three-level hierarchical linear modeling, are employed. That is, 

educational inequality is captured by the effect of family SES, a weighted composite of 

parental occupation status, parental highest level of education, and home resources, on 

math performance, and student’s gender, grade, and nativity are included in the analysis 

as control variables. More information about the PISA 2003 dataset and these variables 

can be found in Chapters 2 and 3 of this dissertation. Likewise, the reasons to use 

hierarchical leaner modeling (HLM) for this study are explained in Chapter 3. In the rest 

of this section, I focus on explaining the focal variables of this chapter, country-level 

characteristics concerning labor-market incentives and welfare states, and then briefly 

review the specification of the analytic models.  

The Utility of Educational Degrees in the Labor Market: In order to examine the 

effect of the economic value of education on social class differences in academic 

achievement, two measures are prepared and tested with separate models. The first one is 

the relative earnings from employment of people (25-to-64-year-olds) with a tertiary 
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degree to those with an upper secondary/postsecondary non-tertiary degree, and the other 

is the relative unemployment rates of people (25-to-64-year-olds) with an upper 

secondary/postsecondary non-tertiary degree to those holding a tertiary degree. The 

original data are taken from OECD’s annual reports, Education at a Glance. They report 

relative earnings and unemployment rates of three educational attainment groups: below 

upper secondary, upper secondary/postsecondary non-tertiary degree (for convenience, 

hereafter I simply refer it as upper secondary degree), and tertiary degree, for each 

country almost every year. Based on those figures, direct ratios of the earnings and of the 

unemployment rates between upper secondary and tertiary degrees are computed by the 

author in such a way that the larger ratios indicate the greater utility of the higher 

degree.
58

  

Regarding the reference year, the same general rule as previous chapters applies. 

That is, given the dates of PISA 2003 survey administration (i.e. March to August in 

2003), my inclination is to use the year 2002 data. Yet, when they are not available for a 

given country, I take the variables available from the closest year to 2002 (unless they are 

completely missing for a given country).  

The percentages of the adult population with each degree level (below upper 

secondary, upper secondary, and tertiary degrees) used in Chapter 3 to discuss the impact 

of the distribution of educational qualifications are also employed here. Models include 

them as country-level control variables when examining the effect on educational 

inequality of relative earnings and unemployment by educational attainment. These 

                                                 
58

 Given that upper secondary degree is the typical attainment of the population for the majority of 

the OECD member countries (20 countries out of 30 according to Education at a Glance 2005), the 

premium on tertiary education compared to upper secondary seems to be of practical interest to many. 

Therefore, I decided to focus on the relative utility of tertiary to upper secondary degree here.  
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controls take into account the relative size of the potential competition seeking the same 

benefits (i.e. the distribution of educational degrees across the population), which might 

influence the perceived incentives to obtain a higher degree.  

Welfare State/Living Condition Characteristics: For assessment of the influence 

of welfare-state features of the country, the following three measures are employed and 

tested. The first one is the aforementioned Gini index (scores) and it is obtained from the 

OECD Stat website (http://stats.oecd.org/WBOS/index.aspx). There are two time-period 

options, “around 2000” and “mid-2000s”, available on the site, which seem applicable for 

my analysis but I choose the “mid-2000s” because they include no missing values while 

four countries have missing values with the “around 2000” data. In the analysis, the 

values are expressed in percentages where the greater value (up to 100) suggests the 

greater inequality in the distribution of income among individuals whereas the value 0 

suggests perfect equality. The other two measures are the national social expenditure as a 

percent of Gross Domestic Product (GDP) and the governmental spending on family 

benefits (total of cash and other benefits) as a percent of GDP. Both figures are, again, 

taken from the OECD Stat website (The reference year is 2002 for all but Turkey whose 

data is for 2005). While the former expenditure covers diverse welfare areas including 

old age, survivors, health, family, employment/unemployment, and housing, the latter 

indicates the spending specifically on supporting family and the costs mainly concern 

raising children/dependents.
59

 Thus, they allow us to examine the impact of the overall 

level of national welfare support and of immediate family support, on achievement 

                                                 
59

 The correlation coefficient between social expenditure and family benefits (both as % GDP) is 0.65 

(N=30, p<0.01) on Appendix 2. 
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inequality, separately.
60

 Descriptive statistics of all variables and the bivariate 

relationships between national indicators can be found in Appendix 1 and 2.  

Concerning the HLM specification, the student and school levels are identical to 

the ones in the previous chapters.  

 

Level 1 (Student Level): 

Yijk = 0jk + 1jk(SES)ijk + 2jk(FEMALE)ijk + 3jk(GRADE)ijk + 4jk(NATIVITY)ijk + rijk  

 

Level 2 (School Level): 

0jk = 00k + 01k(SchoolMeanSES)jk + r0jk  

1jk = 10k,  2jk = 20k,  3jk = 30k,  4jk = 40k 

 

The general specification of level 3 (country-level) is also similar:  

00k = 000 + 001 (LaborMarket/WelfareCharacteristicsofInterest*)k + 002 (GDP)k + u00k 

01k = 010 + 011 (LaborMarket/WelfareCharacteristicsofInterest*)k + 012 (GDP)k + u01k 

10k = 100 + 101 (LaborMarket/WelfareCharacteristicsofInterest*)k + 102 (GDP)k + u10k 

20k = 200,  30k = 300,  40k = 400  

* Labor Market/Welfare-state Characteristics of Interest would be 1) relative earnings, 2) 

relative unemployment, 3) Gini Index, 4) social expenditure, and 5) family support 

spending, respectively.
61

  

                                                 
60

 I also tested social expenditure and family benefit spending measures as a percent of total 

government expenditure instead of as a percent of GDP suspecting they might capture the 

governmental active welfare efforts better. It turns out, however, that the HLM results are rather 

similar, while two measures of each indicator, social spending as % total governmental expenditure 

and as % GDP and family benefits as % total expenditure and as % GDP, are highly correlated, 0.83 

for social expenditure and 0.89 for family benefits, respectively. Here, I chose to present the results 

based on the measures as % GDP because the data on this measure are available for all 30 OECD 

member countries, while the data on % total government expenditure are not available for Turkey and 

limits the country level observation to 29 countries.  
61

 In the analysis of the relative earnings and relative unemployment with controlling for the 

percentage of the population with educational degrees, coefficients are separately estimated for the 
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Results 

Tables 5-2 and 5-3 present the HLM results on the effect of labor-force and 

welfare-state characteristics, respectively. Again, the main interest of this study is the 

interaction effect of national characteristics and family SES on student achievement. 

Thus, my discussion of the results mainly focuses on the middle block of the table 

(referred as “Effects on the family SES slope (10*)”). Yet, it may be worth mentioning 

that the direct effects on achievement of student-level control variables and school-mean 

family SES are stable across the models not only in this chapter but also in previous 

chapters, which underscores the robust impacts of these background factors (gender, 

grade, SES, and nativity) in student performance.     

Models 5-1 and 5-2 on Table 5-2 show the results on the impact of relative 

earnings and unemployment rate by educational degrees alone without controlling the 

supply of qualified candidates (i.e. potential competition). While no significant 

interaction effects have been observed between the relative earnings by education levels 

and student-level SES (Model 5-1), the relative unemployment rate in the labor market by 

education levels has shown significant positive impact on the association between 

student-level SES and achievement (Model 5-2; 10unemployment=4.08, SE=1.62, p<0.05), 

and explained about 17% of the variance.
62

 This provides partial support for Hypothesis 

3-1a which emphasizes the significance of external incentives and families’ economic 

motivations to pursue education as a source of persistent educational inequality more than 

their non-economic social motives which are stressed in Hypothesis 3-1b.  

                                                                                                                                                 
percent lower secondary degree holders or below and for the percent tertiary degree holders (the 

percent upper secondary degree holders as a reference category).  
62

 The relative unemployment rates and earnings are moderately correlated (range around 0.43 to 0.67 

depending on the combinations of the educational degrees to be compared). 
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In the next two models, the percentages of the population with tertiary degree 

and with below upper secondary degree are added to control the potential competition 

which may seek the same benefits of educational degrees. Similar to Model 5-1, relative 

earnings in Model 5-3 still show no significant impacts. In addition, the association 

between the relative unemployment rate and student-level SES effects is no longer 

significant in Model 5-4. It appears that the positive influence of relative unemployment 

rate initially detected in Model 5-2 has been explained away by the distribution of 

degrees among the population. In fact, the percentage of tertiary degree holders in the 

population has shown a significant positive interaction with student-level SES at least at 

α=0.1 in Model 5-4 (10%tertiary=0.45, SE=0.23, p=0.06). At a first glance, thus, it looks 

like job security might be more important contextual force than the amount of monetary 

compensation in promoting family interest in child educational success, but I have found 

rather limited support overall for my hypotheses concerning the role of labor market 

characteristics in educational inequality.
63

 

In Model 5-4, on the other hand, the percentage of the population with below 

upper secondary degree has shown a significant negative relationship with 

school-mean/contextual SES effects on achievement (01%belowupper= -0.95, SE=0.45, 

p<0.05). Then, this model with those control variables has almost doubled the explained 

variance of student-level SES effects on achievement (from 17 % in Model 5-2 to 35% in 

Model 5-4). Furthermore, it has explained an additional 13% of the variance of 

                                                 
63

 Due to missing data, the analysis on the relative earnings involves a smaller number of 

country-level observations (N=28). The country-level explained variance in mean math achievement 

of the earnings models is notably smaller than that of the unemployment models, but I suspect that it 

could be attributable to such limitation of the data more than to the substantive difference. It should be 

noted as well that this might have affected the estimation of coefficients. The interpretation of the 

effects here, thus, also needs to acknowledge this limitation and should be done with caution. 
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school-mean SES effects (from 1% to 14%) seemingly resulting from the significant 

impact of the control variable, the percentage of the population with below upper 

secondary degree, net of any influence the labor-market value of the degrees may have. 

Model 5-3 also shows that the percentage of below upper secondary degree holders in the 

population has a significant effect on the association between student-level SES and 

achievement at least at α=0.1 (10%below-upperSE=-0.24, SE=0.12, p=0.06). These findings, 

after all, corroborate the significance of the distribution of educational degrees across the 

adult population, rather than the observable utility of educational qualification in the 

labor market, in shaping family SES effects on academic achievement. 

The welfare-state models have brought somewhat surprising findings too. By 

and large, they did not coincide with Hypothesis 3-2. The interaction effect of Gini scores 

on student-level SES is found to be significantly negative at least at α=0.1 (10gini=-0.59, 

SE=0.31, p=0.06). This is aligned with Montt’s (2011) initial finding, and it indicates that 

the association between family socioeconomic background and student performance is 

smaller when the disparity of living conditions/income among the population in the 

country is greater. In addition, governmental spending on family benefits (Model 5-7) has 

shown a positive relationship with student-level SES effects (10familybenefits=4.38, SE=1.98, 

p<0.05), which means that in the countries where the government spends more funds for 

family support, home resources tend to have a stronger impact on student performance. In 

short, contrary to my expectation and the conventional assumption in the field, both 

models imply that inequality in achievement associated with students’ home environment 

may be weaker in the countries where economic inequality is stronger.  

It should be worth noting that Model 5-5 has also detected a significant direct 
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effect of Gini index on educational productivity in addition to its aforementioned 

interaction effect with student-level SES. Specifically, Gini scores are negatively related 

with the overall mean achievement (Coef.=-3.63, SE=0.66, p<0.01). It implies that other 

things being equal, the average student math performance tends to be higher in countries 

where living conditions (income distribution) are more equal across social classes. Taken 

together, this can be interpreted as indicating that equalization of living conditions, as the 

welfare-state provisions often pursue, may be beneficial to enhance the productivity of 

the national education system, although its effect on educational inequality is yet 

uncertain. No significant influence is observed for social expenditure (Model 5-6). 

Among the welfare-state characteristics, the Gini index explains the 

country-level variance in math achievement the most (approximately 65% in Model 5-5 

while 52% in Model 5-6 for social expenditure and 49% in Model 5-7 for family benefits, 

respectively), but it may be attributable to the fact that it is the only model among the 

three that includes a significant direct effect of a country-level variable (i.e. Gini scores) 

on math performance (Coef.=-3.63, SE=0.66, p<0.01). In other words, this relatively high 

country-level explained variance could be simply representing the greater relevancy of 

this model to the discussion of educational productivity. On the other hand, the variance 

in the student-level SES effect is explained by the family benefits model (Model 5-7, 

21%) more than the Gini model (15%). It suggests that state’s policy on family benefits 

might have a closer link to persistent inequality in academic achievement across social 

origins.  
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Discussion  

In this chapter, I have looked at the influence on social class inequality in 

academic performance of external institutional arrangements beyond education, namely 

the labor-market incentive and welfare-state characteristics. The findings are somewhat 

unexpected, and they have raised as many questions as answers.  

First of all, a rather limited impact of differential incentives for education in the 

labor market has been observed. Among two indicators tested, only one, the relative 

unemployment rate by educational degrees, but not the relative earnings by degrees, has 

initially shown a significant relationship with home-based social inequality in 

achievement. The results have indicated that countries with better utility of the higher 

degrees in the labor market (relative to lower degrees) have stronger dependency of 

academic achievement on student-level SES background. This supports the idea behind 

Hypothesis 3-1a that stronger economic incentives for educational accomplishment 

intensify outside of school investment in academic success among students and increase 

the net importance of home resources in child education, which results in elevating 

socioeconomic inequality in academic achievement. There is a competing hypothesis, 

Hypothesis 3-1b, focusing on possible differences in internal motivations for educational 

accomplishment between social classes, which predicts a greater class disparity in 

achievement as the economic incentives decrease and lower SES families lose their 

interest in academic outcomes, but it has not been supported. On the other hand, the 

effect of the relative unemployment rate on socioeconomic inequality in achievement has 

become statistically insignificant once the relative proportion of different educational 

degrees attained by the adult population is controlled. In short, while the findings have 
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suggested that social inequality in academic achievement is attributable to differences 

across social classes in resources rather than in internal motivations, cross-national 

differences in job security, or economic returns in general, associated with educational 

backgrounds have shown rather limited explanatory power with respect to home-based 

social inequality in learning.  

Switching the viewpoint, the analysis concerning the utility of education in the 

labor market may have unintentionally underscored the robust association between family 

SES effects on academic performance in school and the national pattern of educational 

attainment. Countries where the larger percentage of the population obtains tertiary 

degrees (i.e. the greater openness of the higher education system) have shown a stronger 

role of home resources in achievement, and that seems to explain away the effect, once 

detected, of relative unemployment rates.  

As explained earlier in Chapter 3, drawing on the idea of “Effectively 

Maintained Inequality” by Lucas (2001), the stronger effects of student-level family SES 

(i.e. inequality) in countries with a greater openness of higher education, controlling for 

economic incentives for the degrees, can be interpreted as the more extended effort of 

higher SES families to improve their child academic performance in secondary schools so 

that they could secure their advantages at higher levels of education (i.e. qualitatively 

better positions) in the face of the universalization of tertiary education. Smaller 

school-mean SES effects on achievement in countries where a larger proportion of the 

population does not obtain upper secondary degree or higher may also imply that social 

inequality in lower levels (grades) of education becomes intensified as the expansion of 

higher levels of education proceeds, enabling inequality in education to persist.  
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With regard to the impact of welfare-state characteristics, a popular speculation 

in the field is that stronger welfare-state efforts would promote equality in education by 

helping to reduce family SES effects on achievement. However, the findings have rather 

shown that the association between student-level SES and achievement tends to be 

stronger in countries where the welfare state is more developed and there is greater 

income equality. Given that PISA is a cross-sectional data set, the findings do not imply 

that the governmental welfare state efforts enhance inequality in learning between social 

classes. It is possible that this is rather an issue of priority and a result of conscious 

state-level decision making to deprioritize inequality in education since it is a less of 

concern. That is, in countries with stronger apparent educational inequality, the 

government is rather prioritizing to expand the welfare state over promoting educational 

equality because welfare-state provisions are more direct measures to influence one’s 

socioeconomic destination and living standards.
64

 In other words, education is a 

relatively weaker institution in those nations. Accordingly, even if inequality in education 

exists to a certain extent, its anticipated effect on one’s eventual social destination might 

be considered limited enough not to be concerned.  

Alternatively, the stronger association of student’s socioeconomic background 

with academic achievement in the face of generous welfare states might be signaling the 

importance of non-financial capital at home to enhance academic performance. The 

welfare states are primarily the provisions for economic equalization across social classes, 

and do not necessarily address differences in human, social, and cultural capital among 

families. If taking into account disparity of living conditions, especially family benefits, 

                                                 
64

 The inverse relationship between governmental investment in education and in welfare policies has 

been indeed discussed in the literature (e.g. Hega and Hokenmaier 2002). 
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in analysis solidifies the observable home SES effects on achievement, it may imply that 

the home-based social inequalities are more attributable to non-economic differences in 

home factors.
65

 If so, it implies that in order to promote equality in educational 

opportunities, policies need to actively incorporate ideas which address differences not 

only in economic resources but also in cultural and human resources across families of 

different socioeconomic origins. Yet, this is just one of the speculations to explain the 

observed negative relationship between welfare-state provisions and social equality in 

achievement, and we will need further empirical investigation to clarify. At minimum, 

however, the analysis here has reaffirmed the importance of empirically questioning 

theoretical assumptions, no matter how common/conventional they may be. In this case, 

other studies have also shown some evidence questioning the positive impact of welfare 

states on social equality in achievement (Marks 2005; Montt 2011). Thus, it is especially 

important how we will reconcile this contradiction and advance our understanding of the 

formation of achievement inequality across social classes.   

 

                                                 
65

 Several cross national studies have shown that welfare/family policies diminish the negative impact 

of certain family structures, such as single-parenthood and of large sibling size, on achievement 

(Hampden-Thompson and Pong 2005; Xu 2008). Possibly, they might also be demonstrating the 

significance of welfare state interventions in mitigating the association between home economic 

resources and child academic performance. 
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Table 5-1. Ratios of Average Unemployment Rates during 2005-2009 by Educational Attainment 

 

 
Average unemployment rates during 

2005-2009 for 

 

Direct ratio of unemployment 

for 

 

 Below upper 

secondary (1) 

Upper 

secondary (2) 

Tertiary 

degree (3) 

Below upper 

SE to Tertiary 

[=(1)/(3)] 

Upper SE to 

Tertiary 

[=(2)/(3)] 

Mexico 2.62 3.06 3.68 0.71 0.83 

Italy 7.36 4.82 4.82 1.53 1.00 

New Zealand 3.86 2.56 2.52 1.53 1.02 

Denmark 5.40 3.28 3.20 1.69 1.03 

Norway 4.76 1.80 1.60 2.98 1.13 

Korea 2.68 3.52 2.96 0.91 1.19 

Luxembourg 4.94 3.62 3.00 1.65 1.21 

Portugal 8.16 7.08 5.76 1.42 1.23 

Sweden 7.98 5.12 3.94 2.03 1.30 

France 10.72 6.32 4.84 2.21 1.31 

Turkey 9.72 9.78 7.42 1.31 1.32 

Greece 7.62 8.62 6.38 1.19 1.35 

Australia 5.76 3.38 2.48 2.32 1.36 

Canada 10.06 6.10 4.40 2.29 1.39 

Switzerland 6.98 3.22 2.30 3.03 1.40 

Netherlands 4.42 3.02 2.10 2.10 1.44 

Spain 12.48 9.14 6.24 2.00 1.46 

Japan - 4.76 3.14 - 1.52 

Austria 7.72 3.48 2.28 3.39 1.53 

Ireland 8.28 5.18 3.12 2.65 1.66 

United 

Kingdom 6.80 4.06 2.42 2.81 1.68 

Finland 9.52 6.72 3.80 2.51 1.77 

Belgium 11.74 6.40 3.54 3.32 1.81 

United States 10.34 5.86 2.90 3.57 2.02 

Germany 18.26 8.78 4.16 4.39 2.11 

Poland 17.90 10.30 4.34 4.12 2.37 

Hungary 16.30 6.50 2.58 6.32 2.52 

Czech Republic 20.98 4.94 1.88 11.16 2.63 

Slovak Republic 41.82 9.72 3.46 12.09 2.81 

Source: Education at a Glance 2011 (OECD 2011) 

Note1: Relevant figures are incomplete in the source for Japan and Iceland (Iceland is excluded from the 

table, completely). 

Note2: Countries are ordered by the number in the last column; unemployment ratio of upper SE to 

tertiary (from the smallest to the highest). 
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Table 5-2. HLM Results: Economic Value of Education and Social Inequality in Achievement 
   Model 5-1 Model 5-2 Model 5-3 Model 5-4 

   Coef. (SE) Coef. (SE) Coef. (SE) Coef. (SE) 

Student-level         

 Family SES 20.56** (1.94) 20.23** (1.79) 20.53** (1.67) 20.29** (1.58) 

 Female -18.03** (1.37) -17.16** (1.28) -18.03** (1.37) -17.16** (1.28) 

 Grade 40.58** (3.74) 38.59** (3.63) 40.59** (3.74) 38.59** (3.63) 

 Nativity 16.72** (3.08) 18.32** (3.42) 16.72** (3.08) 18.32** (3.42) 

School-level         

 School-mean family SES 57.54** (5.97) 54.89** (6.04) 57.35** (5.86) 54.81** (5.61) 

Country-level (00*)         

 Logged GDP per capita  -0.48 (13.58) 14.70 (11.59) -8.98 (10.85) -6.03 (9.28) 

 Relative earnings of tertiary to upper SE dgr holders -8.69 (23.18)   -20.05 (34.41)   

 Relative unemployment rates of upper SE to tertiary dgr holders   6.46 (5.05)   -3.50 (7.88) 

 % of the adult population with a below upper secondary degree     -0.50 (0.26) -0.62 (0.36) 

 % of the adult population with a tertiary degree     0.00 (0.80) 0.17 (0.69) 

Interaction effects         

 Effects on the family SES slope (10*)         

  of logged GDP per capita 2.55 (5.40) 8.29* (3.13) -4.04 (4.39) -1.67 (4.51) 

  of relative earnings, tertiary to upper SE -8.86 (7.71)   -10.07 (9.95)   

  of relative unemployment, upper SE to tertiary   4.08* (1.62)   2.35 (2.28) 

  of % below upper secondary     -0.24 (0.12) -0.12 (0.12) 

  of % tertiary     0.24 (0.30) 0.45 (0.23) 

 Effects on the school-mean SES slope (01*)         

  of logged GDP per capita -4.13 (10.26) -4.28 (11.62) -3.06 (13.64) -13.43 (15.35) 

  of relative earnings, tertiary to upper SE 24.31 (22.22)   7.42 (32.61)   

  of relative unemployment, upper SE to tertiary   -0.05 (7.14)   -16.06 (10.02) 

  of % below upper secondary     -0.29 (0.37) -0.95* (0.45) 

  of % tertiary     -0.61 (1.00) -1.32 (0.81) 

           

 Constant 510.81** (5.59) 498.48** (5.40) 510.60** (5.44) 498.50** (5.17) 

Variance Explained         

  Student level  12.84%  11.85%  12.84%  11.85% 

  School level  70.68%  72.72%  70.69%  72.72% 

  Country level  17.39%  49.73%  23.72%  54.98% 

           

  Family SES random slope  5.01%  16.92%  28.90%  34.90% 

  School-mean SES random slope  3.09%  0.59%  5.54%  13.59% 

** p<0.01; * p<0.05; Variance explained relative to Model base-1 (The reference for the slope variance is Model base-3 on Table 3-1) 
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Table 5-3. HLM Results: Welfare State and Social Inequality in Achievement  
   Model 5-5 Model 5-6 Model 5-7 

   Coef. (SE) Coef. (SE) Coef. (SE) 

Student-level       

 Family SES 20.26** (1.82) 20.21** (1.87) 20.16** (1.73) 

 Female -17.16** (1.28) -17.16** (1.28) -17.16** (1.28) 

 Grade 38.59** (3.62) 38.59** (3.63) 38.59** (3.63) 

 Nativity 18.32** (3.42) 18.32** (3.42) 18.32** (3.42) 

School-level       

 School-mean family SES 54.90** (6.03) 54.89** (6.01) 54.97** (5.98) 

Country-level (00*)       

 Logged GDP per capita  -15.81 (9.87) 2.09 (11.42) 7.74 (13.58) 

 GINI index -3.63** (0.66)     

 Social expenditure as a % of GDP   1.44 (1.10)   

 Family benefits as a % of GDP     3.45 (6.26) 

Interaction effects       

 Effects on the family SES slope (10*)       

  of logged GDP per capita 2.01 (4.95) 4.45 (4.88) 1.29 (4.87) 

  of gini -0.59 (0.31)     

  of social expenditure   0.31 (0.34)   

  of family benefits     4.38* (1.98) 

 Effects on the school-mean SES slope (01*)       

  of logged GDP per capita -8.31 (10.87) -1.73 (12.20) 6.90 (15.33) 

  of gini -0.54 (0.97)     

  of social expenditure   -0.36 (1.03)   

  of family benefits     -9.30 (7.29) 

         

 Constant 498.82** (4.51) 498.52** (5.33) 498.44** (5.41) 

Variance Explained       

  Student level  11.85%  11.85%  11.85% 

  School level  72.72%  72.72%  72.71% 

  Country level  65.47%  51.65%  48.83% 

         

  Family SES random slope  15.01%  10.44%  20.88% 

  School-mean SES random slope  0.62%  0.64%  6.33% 

** p<0.01; * p<0.05; Variance explained relative to Model base-1 (The reference for the slope variance is Model base-3 on Table 3-1) 
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CHAPTER 6: CONCLUSION 

This dissertation has examined the role of macro-national contexts in shaping 

socioeconomic inequality in achievement at the secondary level of schooling. I have 

focused on inequality related to achievement since academic achievement, students’ 

scholastic performance level, is a crucial factor determining their subsequent educational 

transitions and ultimate attainment, and systematic disparity in achievement due to 

differential opportunities and support available to students of different social classes 

could be considered a pivotal part of the social reproduction process.  

Exploration of an international education survey, PISA2003, in Chapter 2 has 

clearly highlighted the overall comparative advantage of higher SES students in 

mathematics achievement across 30 OECD countries. Yet, it has also been found that the 

strength of the association between student’s socioeconomic origin and math performance 

differs substantially across countries and there is cross-national variation in social 

disparity in achievement. In Chapters 3 thru 5, I have attempted to account for such 

variation by a variety of national-level characteristics within and beyond the educational 

institution, including those understudied in the past, and to extend our understanding of 

the relationship between national structures/practices and enduring social inequality in 

academic achievement. Further, in order to illuminate the association between those 

national characteristics and home-based inequality, separate from possible 

advantages/disadvantages in school due to differential school access associated with 

student’s family SES, I have decomposed the effect of family SES on achievement, the 

indicator of educational inequality in this study, into contextual SES effect (i.e. 

between-school effect) and student-level family SES effect (i.e. within-school effect), and 
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examined the impacts of national settings on student-level SES effect net of their impacts 

on contextual SES effect. 

The results have indicated that the advantage of higher SES students is apparent 

after controlling for the school membership effect (i.e. contextual SES effect), traceable 

back to students’ social origins, which underscores the overwhelming importance of 

home environment including monetary resources as well as those human, cultural, and 

social capitals of family members in determining learning outcomes. More importantly, I 

have found that the degree of such home effect, above and beyond the school 

membership effect, captured by the impact of student-level family SES on achievement, 

is indeed susceptible to how national system is organized and operated, but not all for the 

reasons we may readily think. 

Table 6-1 summarizes the findings of this study. At a glance, family SES effects 

have significant associations more with the characteristics of the educational institution 

than with those of the labor market and the welfare state. More specifically, with respect 

to the arrangements of the formal school system and its practices, it is shown that longer 

school hours, and national control of academic curriculum and funding are associated 

with a smaller home effect, and countries with these characteristics tend to have rather 

lower SES-related inequality in students’ achievement. This highlights the significance of 

schooling arrangements in constraining the opportunities for differences in home 

resources among students to contribute to school success, and that the strong presence of 

a state-controlled assertive formal education system would reduce home-based inequality 

in achievement.  

Somewhat surprisingly, the greater prevalence of educational services outside of 
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formal schooling is also found in countries where the gap in academic performance 

between socioeconomically advantaged and disadvantaged students is smaller, which 

suggests that the dominant function of non-formal schooling in many countries is to 

mitigate the effect of differential learning opportunities across social classes and help 

narrow, instead of exacerbating, social disparity in academic performance.  

Moreover, the expansion of higher levels of education is found to be positively 

related to the student-level SES effects. This coincides with the abundant literature 

questioning the growing capacity of the education system as a useful solution for 

equalization of educational opportunities (Raftery and Hout 1993; Shavit and Blossfeld 

1993; Lucas 2001). Instead, it shows the possibility that the openness of higher levels of 

education may create more incentives for higher SES families to invest in children’s 

school success to secure their access to more prestigious/higher-quality degrees as those 

qualifications become more and more common among the public.  

While most of the national-level factors examined in this study have shown little 

significant relationship with the school membership effect (i.e. contextual/compositional 

SES effect), academic differentiation and private enrollment rates are found to have 

significant associations not only with the student-level SES effect but also with the 

contextual SES effect. On the one hand, differentiation and the greater prevalence of 

private school in formal education are negatively related to the student-level effect of 

family SES, which suggests that a highly differentiated system mitigates the home effect 

on achievement. However, it is likely to come at the expense of the greater school 

membership effect since they have a positive relationship with the compositional SES 

effect as well. On the other hand, these associations also could be interpreted to mean that 
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undifferentiation and the prevalence of public school may limit the compositional SES 

effect, but these factors could increase the home effect. In short, they suggest that 

selection bias, which is often associated with academic differentiation and enrollment in 

private school and predominantly known as a reinforcer of educational inequality, may 

alter the apparent channel/opportunity for families to pass through their socioeconomic 

status rather than to change the degree of mobility.  

Concerning the impact of economic incentives, I have hypothesized that greater 

anticipated return in the labor market to higher educational credentials would intensify 

outside of school investment in academic success and exacerbate educational inequality. 

Yet, relative earnings across degrees have shown no significant effect on inequality. The 

positive effect of relative unemployment risk (of tertiary degrees relative to lower 

degrees) is only a significant predictor when the distribution of different degrees among 

the adult population is not taken into account. These findings suggest that the collateral 

impact of economic incentives associated with different levels of education on the ways 

that the family invests in academic success is rather limited, and the persistence of 

inequality in education and learning opportunities is driven by other forces.  

Regarding the welfare-state characteristics, the conventional wisdom predicts 

that generous social policies to equalize the distribution of wealth and the living 

conditions among the people would simultaneously promote equal opportunity in 

education (Shavit and Blossfeld 1993; Erikson and Jonsson 1996). However, the analysis 

of this study has found little support for such claim. Instead, in countries with more 

generous family benefits, a stronger association between family SES and academic 

performance (i.e. greater social disparity in achievement) has been observed. Other two 
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indicators of the welfare states tested, the amount of social expenditure and the GINI 

scores, have shown no significant relationships to educational inequality. How to 

interpret the negative association between family benefits and social equality in 

achievement, including its credibility, needs to await what future research would find. Yet, 

these findings tentatively suggest that the actual linkage between the welfare states and 

educational stratification may differ from what we often imagine, and there could be a 

possible gap between the theoretical understanding and empirical finding concerning the 

relationship between general social equality and educational equality. In that case, we 

may also be able to gain from further elaboration of the theory about the relationship 

between these two equalities. 

Among all the characteristics examined, the explained variance of the 

association between individual-level SES and achievement has exceeded 30 % when the 

effect of academic differentiation, openness of higher levels of education, national control 

of curriculum as well as of funding, and the prevalence of outside of school educational 

services was examined. On the other hand, about 20% or less of the variance has been 

explained by the model including the effects of school hours, relative unemployment risk 

across degrees, and family benefits. After all, the analysis here, both in terms of 

significant tests and the variance explained, has generally found that the factors directly 

related to the design of the educational institution are more important than the less-direct 

factors in explaining home-based inequality in academic achievement.  

Since achievement inequality here concerns differential family resource 

investment in schooling, the largely weak or insignificant effects on achievement 

inequality of labor-market and welfare-state characteristics could be interpreted to mean 
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that parental choice concerning child education is not necessarily rational at least in the 

conventional economic sense. To put it another way, educational stratification process, 

generating today’s socioeconomic inequality in achievement, might be relatively 

detached from the arrangements of other key institutions in society.  

A classic conflict perspective in the sociology of education considers that the 

driving force of educational stratification in modern society is not functional needs of the 

society and/or meritocratic competition but something else, such as a status competition 

among different interest groups, both between and within social classes, which promotes 

education-based class membership (Collins 1971, 1979). An institutional approach also 

emphasizes that widely embedded, transnational beliefs/scripts about how education 

works, rather than the local practical context, in society influence individual and 

organizational behaviors (Meyer 1977; Baker and LeTendre 2005), which could guide 

parental behaviors to be possibly irrational but culturally desirable. The pattern found 

here may exemplify one of these non-functional views of educational process and 

illuminate that education is the leading institution reigning over modern life. 

Of course, some significant influences observed of those less-immediate factors 

on the production of educational inequality are by no means negligible (i.e. up to 20%). 

Given that the national characteristics are tested without controlling for other key 

institutional factors due to the small sample size at the country level, then, it is uncertain 

how they may interact and change the explained variances when multiple key variables 

are actually taken into account in the models statistically. To further clarify the relative 

importance of different country-level characteristics and different social institutions in 

socioeconomic inequality in academic achievement, therefore, building more empirical 
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evidence through research involving a greater number of countries and/or different 

approaches to increase the number of observations is crucial. 

Discussion of educational equality often implicitly assumes the delivery of 

educational effectiveness as a prerequisite, and equalization of educational opportunities 

seems to be unwanted if it were at the expense of effectiveness. However, contrary to 

such concerns about possible tradeoffs between effectiveness and equality attributable to 

institutional practices, among those I have examined in this dissertation, rather few 

national-level factors have shown significant effects on both academic productivity and 

inequality. In short, consistent with the claim of several previous studies (Hanushek and 

Wöβmann 2006; Van de Werfhorst and Mijs 2010), the results of this study further 

corroborates that change in institutional context, including conscious human and political 

efforts aiming for reduction of SES-related inequality in education, would not necessarily 

get in the way of students’ effective learning.  

The relative role of school and family in educating children and youth is by no 

means transparent. Although it often seems the case that the modern mass school system 

assumes primal responsibility for students’ academic gain, learning outside of school, 

either intentional or incidental, can significantly influence their academic performance. 

On the other hand, as stated earlier, differential family investment across social origins to 

enhance child achievement strength the achievement gap between socioeconomic classes. 

The resulting gap may be legitimate in the modern social system in which the assessment 

of academic performance is assumed to be highly objective and meritocratic. Yet, “the 

assessment” does not usually tell us how students get to achieve, more relevantly in this 

research, how much resources are consumed and how they are consumed to produce each 
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student’s observable achievement. If differential consumption of resources helps students 

perform better and it, the differential consumption, is attributable to the socioeconomic 

condition of home, however, the chances for academic success are not equal. Although 

the PISA2003 data are cross-sectional data and the findings of this dissertation do not 

necessarily have direct causal implications, they seem to sufficiently demonstrate that 

how the family as an institution enacts its part in educational stratification and shapes 

social inequality is significantly affected by a wide range of national institutional 

arrangements. In other words, there could be various ways, both obvious and not so 

obvious, that institutional structures and practices mediate social inequality in educational 

opportunities. Then, policy efforts to change those institutional effects may be useful 

avenues to improve social equality in education in the future. Thus, more comparative 

research of similar kind should be encouraged to further advance our understanding to 

effectively reduce the relative significance of family origin in academic outcomes.  

In particular, throughout this dissertation, I have used a weighted construct 

combining parental education level, occupation status, and cultural and educational 

resources at home to capture students’ overall family socioeconomic background. But, 

some findings like the effect of family benefits have suggested that the ways in which 

institutional arrangements moderate the linkage between family resources and academic 

outcomes could be conditional upon the types of family resources (e.g. financial or 

non-financial capitals) under scrutiny, Some institutional arrangements may be more 

effective in decreasing the impact of a specific type of family resources but not of others. 

Thus, investigation using separate measures for different kinds of family capital may be 

beneficial to further clarify the meaning of these findings. Further, examination of the 
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possible interaction between key institution-level characteristics, such as curriculum 

standardization, funding centralization, academic differentiation, and welfare-state efforts, 

and their consequences for social disparity in achievement could provide more insight 

and help us better understand the relationship between macro-institutional settings and 

the usage of diverse resources by families to reproduce their social status. Yet, in order to 

conduct such examination, it is preferable to have the data set with comparative 

indicators for a larger number of countries. While the countries participating in 

international education surveys are growing, there seems to be a rather limited variety of 

national-level indicators comparable across those countries. Future collaborative efforts 

to enhance those national-level indicators could surely help advance our research. 
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Table 6-1. Summary of Findings 
 

  Family background (SES) effect 

would… 

School-level SES effect 

would… 

When the following institutional characteristic increases,… 

 Explained 

variance by the 

respective model 

 Explained 

variance by the 

respective model 

S
tr

u
ct

u
re

 o
f 

E
d

u
ca

ti
o
n
 

Academic differentiation  Decrease 39.73% Increase 39.32% 

Openness of higher levels of education Increase 33.40% N.S.  

Total instruction hours Decrease 19.17% N.S.  

Prevalence of preprimary education N.S.  N.S.  

M
an

ag
em

en
t 

o
f 

E
d

u
ca

ti
o
n
 

National curriculum control Decrease 32.06% N.S.  

Portion of public funding into education N.S.  Decrease 16.14% 

Educational funding from higher levels of government (relative 

to local) 
Decrease 34.38% N.S.  

Private institutions in formal education Decrease 18.13% Increase 10.66% 

Educational service outside of formal schooling 
Decrease 

(Prediction: Increase) 
36.04% N.S.  

L
ab

o
r 

F
o

rc
e 

Relative earnings of higher degrees N.S.  N.S.  

Relative unemployment risk of lower degrees Increase 16.92% N.S.  

W
el

fa
re

 s
ta

te
s GINI index N.S.  N.S.  

Overall social expenditure N.S.  N.S.  

Expenditure on family benefits 
Increase 

(Prediction: Decrease) 
20.88% N.S.  

*For the results that have contradicted the original hypotheses, the predictions are in parentheses. 

*N.S. indicates no significant effect is observed. 
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Appendix 1. Descriptive Statistics 
   

Mean SD Range 
Countries 

missing 

Student-level variables:     

 Female 0.51 - - 

 
 Grade 9.70 0.69 7 to 12 

 Family SES -0.05 1.03 -4.61 to 2.96 

 Nativity 0.91 - - 

School-level variable:     

 School mean family SES -0.10 0.68 -3.21 to 2.12  

Country-level variables:     

 Age of first selection 14.07 2.13 10 to 16 - 

 Number of school/program types for 15 years old 2.53 1.38 1 to 5 - 

 
Percentage of the adult population with a below 

  upper secondary degree 
32.68 20.51 11.71 to 87.40 - 

 
Percentage of the adult population with an upper  

  secondary non-tertiary degree 
44.23 17.32 6.83 to 75.99 - 

 
Percentage of the adult population with a tertiary 

  degree 
23.02 9.56 5.78 to 42.63 - 

 
Average hours of instruction per year for all  

  subjects 
905.59 63.78 799.20 to 1078.68 - 

 Average hours of instruction per year for math 123.18 18.20 95.25 to 163.80 - 

 Net preprimary enrollment rates 74.77 16.49 45.89 to 99.45 

Czech, 

Germany, 

Ireland, 

Turkey 

 
Curriculum standardization (Textbook choice by  

  higher authorities) 
0.62 - - Poland 

 
Public expenditure on education as % of total  

  public expenditure 
12.90 3.54 8.30 to 23.90 

Poland, 

Turkey 

 Funding sources    
Canada, 

Iceland, 

Portugal, 

Sweden 

  % national government 45.03 35.09 0.00 to 98.05 

  % regional government 18.47 27.03 0.00 to 77.30 

  % local government 30.95 33.00 0.00 to 91.76 

  % private sources 5.35 4.80 0.00 to 17.16 

 
% students enrolled in private primary or  

  secondary institutions 
14.01 17.03 0.96 to 76.24 - 

 Prevalence of tutoring    

Netherlands 
  Low use 0.62 - - 

  Medium use 0.24 - - 

  High use 0.14 - - 

 
Relative earnings of tertiary to upper SE dgr  

  holders 
1.51 0.19 1.24 to 2.05 

Iceland, 

Mexico 

 
Relative unemployment rates of upper SE to  

  tertiary dgr holders 
1.63 0.77 0.70 to 3.97 - 

 GINI index 30.85 5.53 23.20 to 47.40 - 

 Social expenditure as a % of GDP 20.04 5.89 5.11 to 29.35 - 

 Family benefits as a % of GDP 1.97 1.02 0.02 to 3.51 - 

 GDP per capita (US $) 25314.80 9338.41 6516 to 52153 - 

* N=212114 at the student level and N=8309 at the school level for the final analytic sample for 30 OECD countries 

(Australia, Austria, Belgium, Canada, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, 

Ireland, Italy, Japan, Korea, Luxembourg, Mexico, Netherlands, New Zealand, Norway, Poland, Portugal, Slovak 

Republic, Spain, Sweden, Switzerland, Turkey, United Kingdom, and United States). Students with missing values on 

any of the four student-level variables are excluded from the multi-level analysis.
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Appendix 2. Correlations of Country-level Indicators -1  
           National-level 

 

First 

selection 

School 

types 

% adults 

w/ below 

upper sec 

% adults 

w upper 

sec 

% adults 

with 

tertiary 

Inst 

hours, all 

Inst 

hours, 

math 

Preprima

ry enroll 

rates 

Curriculum 

standard- 

ization 

Public edu 

expenditure 

Math 

performance 

average 

Correlation 

coefficients 

b/w math 

and SES 

First 

selection 1 -0.81** -0.13 -0.19 0.62** -0.29 0.23 -0.29 -0.29 0.31 0.24 -0.61** 

School 

types  1 0.07 0.26 -0.61** 0.35 -0.22 0.22 0.24 -0.38* -0.09 0.51** 

% adults w/ 

below 

upper sec   1 -0.89** -0.54** 0.08 0.06 0.07 0.21 0.24 -0.72** 0.04 

% adults w/ 

upper sec 
   1 0.09 -0.01 -0.13 -0.02 -0.17 -0.36 0.49** 0.19 

% adults w/ 

tertiary 
    1 -0.15 0.12 -0.12 -0.14 0.14 0.65** -0.41* 

Inst hours, 

all   

   

1 0.39* -0.01 0.09 0.23 0.20 -0.14 

Inst hours, 

math   

   

 1 -0.23 0.16 0.60** -0.06 -0.30 

Preprimary 

enroll rates 
  

   

  1 0.07 -0.30 0.04 0.22 

Curriculum 

standardiza

tion 
  

   

   1 -0.20 -0.33 0.01 

Public 

expenditure 

on 

education   

   

    1 -0.22 -0.23 

** p<0.01; * p<0.05 
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Appendix 2. Correlations of Country-level Indicators -2  
           National-level 

 

% edu fund 

from higher 

governments 

% edu 

fund 

from 

private 

% students 

enrolled in 

private pri 

or sec 

(logged) 

Use of 

tutoring 

Relative 

earnings 

Relative 

unemp 
Gini 

Social 

expenditure 

Family 

benefits 

GDP 

(logged) 

Math 

performanc

e average 

Correlation 

coefficients 

b/w math 

and SES 

% edu fund 

from higher 

gov 1 0.30 0.07 0.30 -0.22 -0.19 0.28 -0.31 -0.33 -0.18 -0.18 0.05 

% edu fund 

from private 
 1 0.30 0.47* -0.08 -0.28 0.59** -0.70** -0.38 -0.38 -0.30 0.01 

% stu 

enrolled, 

private pri or 

sec (logged)   1 0.02 -0.12 -0.30 -0.05 0.09 0.05 0.23 0.23 0.19 

Use of 

tutoring 
   1 0.08 -0.30 0.60** -0.56** -0.64** -0.59** -0.64** 0.06 

Relative 

earnings     1 0.67** 0.17 -0.08 -0.10 -0.36 -0.22 0.46* 

Relative 

unemp      1 -0.28 0.15 0.13 -0.28 0.12 0.17 

Gini 
      1 -0.63** -0.67** -0.58** -0.73** 0.12 

Social exp 
       1 0.65** 0.47** 0.32 0.12 

Family 

benefits 
        1 0.52** 0.36 0.06 

GDP 

(logged) 
         1 0.58** -0.33 

** p<0.01; * p<0.05 



 

151 

Appendix 2. Correlations of Country-level Indicators -3  
           

 
% edu fund 

from higher 

governments 

% edu 

fund from 

private 

% students 

enrolled in 

private pri or 

sec (logged) 

Use of 

tutoring 

Relative 

earnings 

Relative 

unemp 
Gini 

Social 

expenditure 

Family 

benefits 

GDP 

(logged) 

First selection 
-0.27 0.08 0.01 -0.21 -0.38* -0.31 -0.04 0.02 0.09 0.41* 

School types 
0.21 -0.29 -0.08 0.13 0.42* 0.28 -0.04 -0.05 -0.14 -0.24 

% adults w/ 

below upper 

sec 0.54** 0.45* 0.08 0.65** -0.07 -0.42* 0.66** -0.38* -0.36 -0.44* 

% adults w 

upper sec 
-0.55** -0.48* -0.18 -0.50** 0.37 0.62** -0.58** 0.37* 0.32 0.16 

% adults with 

tertiary 
-0.11 -0.05 0.16 -0.50** -0.51** -0.22 -0.36 0.13 0.19 0.65** 

Inst hours, all 

0.15 0.35 0.31 0.10 -0.03 0.02 -0.02 -0.38* -0.17 -0.09 

Inst hours, 

math 
0.06 0.52** 0.04 0.09 -0.18 -0.11 0.36 -0.55** -0.25 -0.16 

Preprimary 

enroll rates 
0.34 -0.36 0.27 -0.26 -0.13 -0.003 -0.28 0.44* 0.25 0.19 

Curriculum 

standardization 
0.49* -0.02 -0.20 0.20 0.08 0.16 0.24 -0.22 -0.28 -0.10 

Public 

expenditure on 

education -0.01 0.51* -0.03 0.11 -0.42* -0.40* 0.46* -0.51** -0.06 -0.19 

** p<0.01; * p<0.05 


