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Abstract 

Empirical research repeatedly shows cross-country differences in the extent and distribution of 
socioeconomic inequalities in educational achievement. This observation is the starting point 
for the comparative DICE-project (Development of Inequalities in Child Educational Achieve-
ment: A Six-Country Study). It aims to improve the understanding of child development by 
socioeconomic status, operationalised in terms of parental education in six countries: France, 
Germany, Japan, the Netherlands, the United Kingdom, and the United States. The project 
moves beyond cross-sectional and single country snapshots and examines the development of 
inequalities from 3 years of age up to the end of lower secondary schooling. 

In this contribution, we introduce the six countries. First, by synthesizing data from a range of 
international databases we provide a rich and multidimensional characterisation of macrostruc-
tural conditions in each country. Linking the contextual situation in the DICE-countries to gen-
eral theoretical assumptions about the effects of macrostructural conditions, we highlight the 
implications for cross-national differences in inequalities in educational achievement. Second, 
we analyse PISA data providing information about achievement test scores at age 15. We study 
how the different packages of macrostructural characteristics described in the contextual sec-
tion are reflected in terms of educational inequalities by the end of lower secondary schooling 
in each country. 

Résumé 

Les recherches empiriques ont mis en évidence des différences notables dans l’ampleur et la 
distribution des inégalités socio-économiques en matière de résultats scolaires entre pays. Cette 
observation est le point de départ du projet comparatif DICE (Development of Inequalities in 
Child Educational Achievement: A Six Country Study). Il vise à améliorer la compréhension 
des différences de développement de l'enfant selon le statut socio-économique, appréhendé par 
le niveau d’instruction des parents dans six pays (Allemagne, États-Unis, France, Japon, Pays-
Bas et Royaume-Uni). Le projet va au-delà de l’analyse nationale et transversale en examinant 
le développement des inégalités de l'âge de 3 ans à la fin de l'enseignement secondaire (collège). 

Dans cette contribution, nous présentons les six pays. Tout d'abord, en synthétisant les données 
d'une série de bases de données internationales, nous décrivons finement en recourant à des 
indicateurs multidimensionnels le contexte national de chacun. En reliant ce contexte national 
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aux hypothèses théoriques sur les effets des conditions macros, nous soulignons le rôle des 
différences transnationales dans les inégalités de réussite scolaire. Deuxièmement, nous analy-
sons les indicateurs PISA de réussite scolaire à l'âge de 15 ans et étudions comment les diffé-
rents ensembles de caractéristiques macros décrits dans la section contextuelle se traduisent en 
termes d'inégalités éducatives à la fin de l'enseignement secondaire dans les six pays. 

Keywords  

Socioeconomic inequality, cross-country comparisons, welfare regimes, early childcare, edu-
cation, education systems, educational achievement, human capital formation, PISA. 

Mot-clefs 

Inégalité socio-économique, comparaison internationale, régimes de protection sociale, mode 
d’accueil des enfants, scolarité, système éducatif, résultats scolaires, formation du capital hu-
main, PISA. 
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1. Introduction  

International large-scale assessment studies (ILSA) such as the Progress in International Read-
ing Literacy Study (PIRLS) in Grade 4 or the Programme for International Student Assessment 
(PISA) at age 15 have repeatedly shown that achievement test scores vary by the socioeco-
nomic status (SES) of the parents at the end of primary and lower secondary school. The higher 
the parents’ SES, the higher the test results of a child on average. These differences are observ-
able in every single country under observation, although there is considerable variation be-
tween countries (e.g., Hußmann et al., 2017; Mullis et al., 2016; OECD, 2016c, p. 215) and 
over time (Chmielewski, 2019). Further research has shown that socioeconomic differences in 
educational achievement already exist at school entry and even earlier and that there are also 
some cross-country differences in the extent of socioeconomic inequalities at this early age 
(Bradbury et al., 2015; Linberg et al., 2019). Most studies on cross-national differences in the 
development of skills, overall or by SES, are based on the above-mentioned ILSAs, construct 
pseudo-cohorts and address, for example, the importance of specific structural features such as 
tracking (e.g., Ammermueller, 2013; Hanushek & Woessmann, 2006). Important gaps in the 
comparative literature remain in relation to the processes that give rise to disparities in achieve-
ment and socioemotional outcomes, particularly those operating early in the life course during 
the preschool and primary school years. We know relatively little about whether SES-related 
gaps in childhood outcomes evolve at different rates in different systems and whether they are 
underpinned by common or country-specific processes. These gaps are the starting point for 
the project Development of Inequalities in Child Educational Achievement: A Six Country 
Study (DICE).  

The DICE-study aims to improve the understanding of cross-national differences in child de-
velopment by SES, operationalised in terms of parental education. The project moves beyond 
cross-sectional and single country snapshots and examines the development of inequalities be-
ginning at 3 years of age up to the end of lower secondary schooling. In addition to document-
ing the development of inequalities in cognitive and socio-emotional skills, the aim of the DICE 
project is to understand the underlying mechanisms focusing on processes within families as 
well as on early childcare and schooling. The analysis will be based on rich panel data sets 
from six countries, namely France, Germany, Japan, the Netherlands, the United Kingdom, and 
the United States. The selection of countries was motivated primarily by the availability of rich, 
nationally representative, datasets spanning the full period of childhood. All these relatively 
wealthy countries have a well-established education system, compulsory education for at least 
9 years, and well-established tertiary education systems. All the countries are capitalistic and 
have some form of welfare state. Nevertheless, as we document in detail below, there are re-
markable differences in the organisation of the early childcare and education systems, and with 
respect to which and how families are targeted by policies. Hence, as we show, each of our six 
countries has different features that have been linked to lower as well as higher inequality. It is 
an open question whether the effects of these different systemic packages do, indeed, balance 
out or whether some combinations of policies and conditions appear more successful at limiting 
the emergence of childhood educational inequalities.  

First, by synthesizing data from a range of international databases we provide a rich and mul-
tidimensional characterization of macrostructural conditions in each country. In this respect we 
consider three general aspects, namely (a) economic inequality, social welfare provision and 
deprivation, (b) early childhood education and care (ECEC), and (c) organization of primary 
and lower secondary education. These data provide relevant background information for our 
six country analyses. Linking the contextual situation in the DICE-countries to general theo-
retical assumptions about the effects of macrostructural conditions, we highlight the potential 
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implications of cross-national differences in each domain for socioeconomic inequalities in 
educational achievement, paying attention to variations depending on age and stage of the ed-
ucational career of the children. The macrostructural features will guide the analysis of the 
country-specific data sets within DICE. Even if we cannot rigorously test the macrostructural 
assumptions, they guide the interpretation of the results based on the country-specific micro-
data. Conversely, the microdata helps us to identify within-countries processes that are respon-
sible for social inequalities. By harmonising the data for the six countries, we can compare 
inequality-generating processes and uncover cross-country similarities and differences starting 
at an early stage in the educational career.  

Second, we analyse PISA data providing information about achievement test scores at age 15. 
PISA provides the most comparable data on achievement for investigating how different pack-
ages of macrostructural characteristics described in the contextual section play out in the six 
DICE countries in terms of educational inequalities by the end of lower secondary schooling. 
The DICE analyses will allow us to build up a longitudinal picture of how social origin affects 
children from early childhood to adolescence - in multiple domains of development such as 
language or socioemotional child outcomes - and to quantify the role of a rich set of micro- and 
meso-level processes in driving the SES-related gaps in different countries. PISA data, for ex-
ample, cannot be used for these purposes, given its cross-sectional nature, its focus only on 
academic skills in secondary education, and its limited information on childhood home envi-
ronments. Nevertheless, PISA has several key strengths in relation to DICE, namely that it 
measures the skills of children in different countries for a common birth cohort year and cal-
endar year and uses a common test instrument. PISA can give us a comparative snapshot of 
how academic skill inequalities have accumulated in earlier cohorts by the end of lower sec-
ondary schooling. From a methodological perspective, it provides valuable information on how 
much DICE comparisons are likely to be affected by methodological choices about the scaling 
of child outcome variables and SES indicators and by birth cohort variation across countries.  

The paper is structured as follows: in the first section we outline central macrostructural pro-
cesses considering theoretical assumptions and central empirical findings and link them to the 
situation in the six DICE countries. Based on these considerations and descriptions we present 
potential implications for cross-country differences and similarities in socioeconomic inequal-
ities in educational achievement (section 2). In this section we also discuss the operationaliza-
tion of SES and compare the DICE approach, which is based on parental educational qualifi-
cations, with the composite SES index approach favoured by the ILSAs. Afterwards we de-
scribe empirical results based on PISA (section 3).  

2. Macrostructural conditions and socioeconomic inequalities in educational achieve-

ment: Theoretical considerations and situation in the DICE countries 

Based on some general theoretical assumptions (section 2.1) we present selected macro- (and 
some meso-) structural features which might generate cross-country differences in the extent 
of socioeconomic inequalities in educational achievement and link these features to the situa-
tion in the six DICE countries. We start with indicators of economic inequality, social welfare 
provision and deprivation (section 2.2), followed by early childhood education and care 
(ECEC; section 2.3) as well as organization of primary and lower secondary education (section 
2.4). Next, we summarize expectations for how macrostructural features might impact the level 
of inequality in educational achievements (section 2.5). In this section, we also discuss to what 
extent socioeconomic achievement inequalities might depend on the operationalization of SES. 
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For the sake of clarity, the description of macrostructural conditions refers to the situation at a 
common type point, selected as the mid-2010s to be both reasonably recent and within the 
observation periods of the majority of the panel studies used in DICE (see Appendix A).  In 
the case of crucial variations or developments in the years before, we include information on 
trends since the 1990s, as some of the DICE cohorts were alive during that period. Hence, we 
describe the macrostructural conditions children and families from the specific country panels 
faced from birth to interview.  

Please note that when we report changes between years these changes refer to changes from 
the current time to the past. Hence, we calculated, e.g., A [situation in 2015] – A [situation in 1995].  

Furthermore, we focus on the national situation as it applies to the majority of the population; 
regional differences within countries are not taken into account. 

2.1 Some general theoretical considerations 

The aim of this contribution is to understand the national contexts in which SES-related gaps 
in achievement evolve over childhood. Hence, the guiding question is: How do countries vary 
in terms of macrostructural conditions that have been linked to wider educational inequalities? 

In general, we assume three potential types of macrostructural effects underlying cross-national 
variation in socioeconomic inequalities in educational achievement which are analytically dis-
tinct from each other (see also Figure 2-1):  

a. Via various instruments, like tax redistribution, (financial) subsidies, or insurance, states 
could affect how sharply financial resources vary between socioeconomic groups as well 
as the relative size of those groups (e.g., the percent of individuals below some poverty 
line). If economic resources shape the development of children in a similar fashion across 
countries, country-specific differences in resource allocation should lead to cross-national 
differences in educational inequality (e.g., Blossfeld, 2016; Bradbury et al., 2019). 

b. Another type of explanations highlights how institutional features might balance out ef-
fects of SES by, e.g., the opportunities children and their families face. Here, examples 
would be the design of public or private early childhood care and preschool education or 
the organisation of primary and secondary education. More technically speaking, the ques-
tion is how institutional features interact with the socioeconomic origin of families and, 
hence, foster or buffer SES effects.  

c. A third type of explanation involves direct effects of macrostructural features on the level 
and distribution of cognitive skills. Countries might show overall higher or lower levels 
and dispersion in skills due to, for example, relatively high investments in education. Over-
all, the absolute level and distribution of skills should be taken into account, since it may 
well be the case that those who perform poorly in country A show higher proficiencies in 
absolute terms than those who perform well in country B. 
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Figure 2-1. Analytical distinction of macrostructural effects  

 
SES        Educational achievement 

      

   

Macrostructural conditions 

To understand cross-country differences in the extent of socioeconomic inequalities, it is nec-
essary to, first, outline theoretical arguments that provide explanations of SES-related gaps in 
achievement outcomes and, then, link them to macrostructural conditions (for a similar ap-
proach see, e.g., Blossfeld, 2016; Bukodi et al., 2018). Therefore, we start with explanations 
focusing on children and their families and combine them in the next sections with selected 
contextual features.1 

First, numerous arguments in the literature could be assigned to and followed from a resource 
approach or family investment model (e.g., Becker, 1993; Boudon, 1974; Bourdieu, 1983, 
1986; Coleman, 1988; Erikson & Jonsson, 1996; Lareau & Weininger, 2003; Conger & Don-
nellan, 2007). The basic idea is that children and families have access to various resources, or 
types of capital, which might affect, amongst other things, the access children have to beneficial 
and stimulating learning environments, individual learning efficiency, and engagement and 
motivation (e.g., Erikson & Jonsson, 1996). In this respect, three types of resources are regu-
larly mentioned in educational research: (1) economic resources such as household income 
(e.g., Bourdieu, 1983, p. 185); (2) cultural resources in the form of habits, various skills like 
language skills or strategic knowledge regarding, e.g., the education system but also qualifica-
tions and certificates (e.g., Becker, 1993; Bourdieu, 1983, 1986; Lareau & Weininger, 2003); 
(3) social resources in the form of social relationships and networks such as support and social 
control as well as in the form of shared norms and values (e.g., Bourdieu, 1983; Carbonaro, 
1998; Coleman, 1988; Portes, 1998; Stanton-Salazar, 1997).  

These resources might affect the development of skills through various paths; the following 
examples roughly illustrate this. While economic resources might facilitate supportive learning 
environments through, for example, beneficial learning materials or access to shadow educa-
tion, cultural capital facilitates parents’ support for children and the efficiency of their learning 
due to, e.g., familiarity with cultural codes used in lessons. In this respect, individual disposi-
tions, abilities or previously acquired skills could also be mentioned, as learning growth may 
depend on initial conditions, for example with higher the previous skills leading to higher learn-
ing growth (e.g., Atkinson, 1974; Heckman, 2006; Merton, 1968; Stanovich, 1986). Finally, 
social capital in the form of social relations and obligations might facilitate not only helpful 
support but also the transmission of norms and values conducive to educational success (e.g., 
Coleman, 1988, pp. 104–106).  

To explain social inequalities in child development, it is assumed that resources available to 
children vary systematically in relation to family SES. Therefore, children from privileged 
families have access to more and better educational resources; these families provide more 
demanding and development-related environments and show higher aspirations than less ad-
vantaged children and their families.  

                                                           
1  Please note that we present in this section central ideas and assumptions of different theoretical approaches. 

Of course, they partly overlap and are not always mutually exclusive. 

a c b 
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Second, research from, especially, developmental psychology and pedagogy point mainly to 
the role of parenting behaviour and interactions within families; in particular the family stress 
model could be named here (e.g., Conger & Donnellan, 2007; Conger & Elder Jr., 1994; Keizer, 
2020; Masarik & Conger, 2017). This model posits that economic hardship impacts of the type 
and quality of parenting and interaction behaviours, which in turn impact on children’s emo-
tional, behavioural, cognitive, and physical well-being (e.g., Conger & Donnellan, 2007; Con-
ger & Elder Jr., 1994; Keizer, 2020; Kulic et al., 2019, p. 560; Pinquart, 2017). In this respect, 
it is expected that sensitive, supportive interactions are conducive to achievement, while harsh 
and inconsistent parenting behaviour could lead to poorer outcomes (e.g., Keizer, 2020, pp. 54–
55; McLoyd, 1998).  

In the literature, it is assumed that processes and factors mentioned in the investment or re-
source approach are more strongly associated with achievement, while factors associated with 
the family stress model are more strongly linked to children’s behaviour (problems) (e.g., 
Khanam & Nghiem, 2016; Yeung et al., 2002, p. 1863). Nevertheless, factors from both ap-
proaches could also interact with each other (Yeung et al., 2002, p. 1863), e.g., depressed par-
ents might also be less involved in learning activities. 

Third, another argument, which is often used in sociological stratification research, refers to 
the status maintaining motive (Boudon, 1974, pp. 29–30). Following this argument, privileged 
families have a higher incentive to attend further education and invest in education in order to 
secure their already achieved status than families from lower social strata (or social class). In 
consequence, privileged children and their families show higher educational aspirations which 
then might translate, amongst other things, into higher educational achievement.  

Overall, according to these approaches, it can be assumed that socioeconomic inequalities in 
developmental outcomes emerge at an early age and widen over the years, at least partially, 
due to path dependency and different learning curves (e.g., Kulic et al., 2019, p. 561). Then, 
the question is in which way macrostructural features hamper or foster processes at the level 
of the child and the family and, in turn, lead to cross-country variation in socioeconomic ine-
qualities in educational achievement. 

The basic idea is that children and their families are not independent from their extra-familial 
environments. They are embedded in and affected by the offered opportunities and incentives, 
but also restrictions (Allmendinger, 1989, p. 231; Boudon, 1981; Bronfenbrenner, 1994; Dun-
can & Murnane, 2011; Kalil, 2015; McLanahan, 2004; Peter et al., 2010; Putnam, 2015). Fur-
thermore, we would expect the way in which macrostructural environments impact child de-
velopment to vary by age and stage in the educational career: at younger ages, after birth, 
macrostructural conditions should affect the acquisition of skills indirectly – in most cases – 
by affecting parents and, therefore, processes within the family (e.g., Bradbury et al., 2015, 
p. 43). As soon as children start attending childcare and school, macrostructural conditions 
should have a more direct impact by, e.g., shaping such learning contexts and offering alterna-
tives. However, at this stage indirect effects are still possible, e.g., through the opportunities 
available after compulsory schooling and in the labour market which are perceived by the chil-
dren and their families. In general, we assume that macrostructural contexts and families might 
have independent, compensatory or cumulating/strengthening effects that will vary in rele-
vance over the course of childhood. 

In the following subsections, we roughly outline how macrostructural factors may contribute 
to socioeconomic inequalities in development. We sketch out possible mechanisms considering 
three general macrostructural factors that have been studied and discussed within different dis-
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ciplines including demography, economy, developmental psychology or sociology (e.g., Brad-
bury et al., 2019; Chmielewski, 2019; Marks, 2005; Peter et al., 2010; Pfeffer, 2008): differ-
ences in inequality and deprivation, in aspects of social welfare; in ECEC; and in the organisa-
tion of the school system. Our focus here is on system-level characteristics that are theoretically 
linked to within-country SES-related inequalities in children’s environments. Therefore, we 
exclude from consideration a number of important indicators of country demographic compo-
sition, such as rates of single parenthood, fertility, immigration and maternal employment, 
since the relations between national aggregates on these measures and SES inequalities in 
childhood conditions is ambiguous. The implications of these characteristics for children in 
different socioeconomic groups depends on the way they are distributed across the population 
and the extent to which they are rewarded (or otherwise) in economic, social and cultural terms. 
We provide information on national averages of these sorts of contextual factors in Appendix 
Table B1 for reference, but do not discuss them further because of the difficulties of interpre-
tation. Indeed, we note that an important contribution of the DICE project is to use microdata 
to systematically explore the contribution of these important factors to cross-national SES-
related inequalities in childhood environments, something that is not possible with existing 
country-level international databases.  

2.2 Economic inequality, social welfare provision and deprivation indicators 

Theoretical considerations 

Income inequality is linked to child development via the economic resources mechanism: 
greater inequalities in income between those at the top and bottom of the social hierarchy trans-
late into greater differentiation in the ability of parents to invest in purchased goods and ser-
vices that support their children’s learning (e.g., Bradbury et al., 2015, pp. 77–78; Malin et al., 
2014). There may also be implications for lower learning engagement due to the wish of those 
in low-income families to get started earlier in the labour market and earn money (Erikson & 
Jonsson, 1996, pp. 18–19). A large literature on the ‘Great Gatsby Curve’ has linked income 
inequality to lower social mobility (Corak, 2013) and educational achievement is a key mech-
anism by which advantage among the parental generation is transmitted to the offspring gen-
eration (Jerrim & Macmillan, 2015). Purchased goods and services also include residential lo-
cation and relatively high within-country inequality might also lead to more social and ethnic 
residential segregation which, in turn, might increase differences in, e.g., the average social 
composition between various living spaces like neighbourhoods or schools as well as the de-
gree of homogeneity within them. Such changes in the composition could additionally - and 
independently from individual characteristics - affect learning of children living and studying 
in a specific place (so called composition effects; see, e.g., Conger et al., 2011; Durlauf, 2004; 
Eksner & Stanat, 2012; Galster, 2008; Jencks & Mayer, 1990; Nonnenmacher, 2017; South et 
al., 2003; Willms & Chen, 1989).  

These processes should matter already in the early years and over various stages of the life 
course. Effects caused by social or ethnic segregation (composition effects) should vary over 
the life course as the role played by other actors in the child’s life varies: it is assumed that in 
younger years parents and their networks shape children’s development to a greater extent (e.g., 
Leventhal & Brooks-Gunn, 2000, p. 822), whilst peers become more important as children get 
older (e.g., Aber et al., 1997, pp. 54, 56-57; Ellen & Turner, 1997, p. 839; McCulloch & Joshi, 
2001, p. 581; Ream, 2005, p. 203). 
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Income inequality is the product of two processes. There is the degree of inequality generated 
by the market, and particularly the labour market, which may then be (at least partially) offset 
by the state through the redistribution of resources via the tax and transfer system. Countries 
vary not only in the extent of this redistribution overall, but in the extent to which different 
groups, such as families with young children or the elderly, are targeted with resources. Ac-
cording to the famous classification of Esping-Andersen, states can be assigned to different 
welfare regimes when considering aspects such as the triad of state, market, and family 
(Esping-Andersen, 1992, pp. 35–36), the way employment and social stratification are affected, 
and the extent to which individuals are able to live independently from the market (Blossfeld, 
2016, p. 58). For our purposes, the conservative, liberal, and East Asian welfare regimes are 
relevant. Conservative regimes are characterised by a comprehensive system of social insur-
ance linked to occupation and status; the family plays a central role for provision of welfare, 
and the state subsidies the family (Esping-Andersen & Myles, 2009, p. 647). In contrast, liberal 
regimes show a dominance of the market, while the state intervenes only minimally assuming 
that citizens can get welfare from the market (Blossfeld, 2016, p. 59; Esping-Andersen & Myles, 
2009, p. 645). Thus, private insurance schemes are common (e.g., Blossfeld, 2016, p. 60). The 
East Asian regime encourages provision of services by firms and families. Additionally, social 
insurance and other benefits depend strongly on a high level of education and on being em-
ployed in a large firm (Blossfeld, 2016, pp. 66–67 referring to Esping-Andersen, 1992, p. 91). 
All in all, we might expect lower SES achievement inequalities in the conservative welfare 
regime and higher inequalities in the liberal regime. The East Asian regime should be in be-
tween (for similar expectations see, e.g., Blossfeld, 2016). However, broad classifications of 
regime can obscure nuances in the extent and nature of redistribution to certain groups. Below 
we therefore also consider three specific indicators: the before-tax-and-transfer Gini coefficient, 
which captures the ‘raw’ degree of inequality generated by the market; the after-tax Gini which, 
by comparison, captures the realised level of income inequality and the extent of redistribution 
within the population as a whole; and the percentage of gross domestic product (GDP) allocated 
to public spending on the family, which indicates the priority attached to children by the state. 
We would expect lower after-tax Gini coefficients to be associated with lower SES-related 
achievement inequalities, but this may be moderated by the extent to which state subsidies are 
focused on families with children in preference to other groups.  

Income inequality is a relative concept but there are also mechanisms that link more absolute 
measures of disadvantage, such as poverty and unemployment, directly to children’s develop-
ment. According to the family stress model, economic pressure and hardships affect parents’ 
well-being, e.g., mental health and relationships, which in turn might impact parenting behav-
iour (e.g., Conger & Donnellan, 2007, pp. 179–180; Conger & Elder Jr., 1994; Scaramella et 
al., 2008). As a result, a child’s overall well-being (Conger & Donnellan, 2007, pp. 179–180), 
confidence (e.g., Sroufe, 2009, p. 190) as well as engagement and abilities such as problem 
solving or learning (Keizer, 2020, pp. 52–53) could be hampered by harsher, less supportive 
parenting behaviour and a lower quality of parental interaction behaviour. The proportion of 
low SES families affected by stressors like poverty and unemployment may, therefore, be neg-
atively linked to the average achievement of children in that group. 

Similar arguments about parental stress and parenting behaviour also apply to non-monetary 
aspects of disadvantage. Disparities in parental time, health, skills and connections between 
socioeconomic groups will tend to exacerbate economic inequalities to different degrees in 
different times and places (Bradbury et al., 2019; McLanahan, 2004). Below we consider two 
demographic indicators, adolescent fertility and low birth weight, two traditionally considered 
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‘risk factors’ for child development that are strongly concentrated in low-SES families. In con-
trast to most demographic indicators, therefore, it is reasonable to assume that low-SES groups 
are relatively disadvantaged along these dimensions in a cross-national sense in countries 
where rates of these risk factors are high.  

Empirical evidence  

There is empirical evidence for increasing social inequalities in educational achievement with 
increasing poverty, income inequality, and child poverty (e.g., Chmielewski & Reardon, 2016, 
pp. 15–16). However, these studies remain open on why the degree of inequality in a society 
affects social inequalities in achievement. There are numerous studies testing and confirming 
the family stress model - or at least selected paths of the model (see for an overview Keizer, 
2020, pp. 55–56; Masarik & Conger, 2017). However, the reported effect sizes of income on 
parental well-being or parenting practices are often small (e.g., Mayer, 1998).  

While some studies report cross-country differences in the extent of social inequalities in rela-
tion to welfare regime (Blossfeld, 2016; Peter et al., 2010), others do not find such effects 
(Chmielewski & Reardon, 2016). However, these results do not tell anything about the under-
lying mechanisms causing certain patterns that are observable at the macro level (see also 
Kroneberg, 2019, pp. 33–34). Furthermore, studies linking social welfare instruments, like dif-
ferent types of subsidies, to cross-national differences in SES-related gaps in children’s out-
comes are rare. Results from studies about the importance of early childcare and education as 
well as selected aspects of education system are presented in the next two sections.  

Overall, it remains mostly an open question whether any and which of the explanatory ap-
proaches are responsible for the observable cross-country variation in social inequalities.  

Conditions in the DICE countries 

We start this section with the welfare regime classification to frame and guide our thoughts. 
The three continental European countries France, Germany, and the Netherlands are classified 
as conservative welfare regimes, whereas the UK and the US are described as liberal welfare 
regimes, and Japan is categorised as East Asian welfare regime (Blossfeld, 2016, pp. 66–67). 
Along this classification we would expect the lowest socioeconomic achievement inequalities 
in France, Germany, and the Netherlands; whilst the inequalities should be largest in the UK 
and the US. 

The after-tax Gini coefficients for 2015 reported in Table 2-2 indeed align with our expecta-
tions: the lowest income inequality is seen in the Netherlands, Germany and France, Japan is 
in the middle, and the highest inequality is found in the US followed by the UK. Interestingly, 
these national differences seem mostly to reflect differences in approaches to redistribution. 
While the Netherlands had a notably low before-tax Gini in 2015, market inequality was virtu-
ally the same in the other five countries. Hence the relatively high level of realised income 
inequality in the US seems attributable to a more limited role of the state, rather than greater 
inherent inequality in the labour market. The patterning of after-tax Gini coefficients is gener-
ally stable between 1995 and 2015, although these measures are not strictly comparable due to 
definitional changes. With the exception of the Netherlands, there is evidence of a general rise 
in before-tax income inequality during this period, with a particularly sharp increase in Japan. 
But this did not translate into dramatic increases in after-tax income inequality, so there is little 
reason to expect strong cohort effects linked to wider inequality in cross-national comparisons 
of achievement gaps.  
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The next indicator we look at is the percentage of GDP spent on benefits targeted specifically 
to families, such as child allowances and credits, childcare support, income support during 
leave, and single parent payments. Here the country ordering is rather different. Family spend-
ing was lowest in the US and moderate in Japan, as expected on the basis of their respective 
regime types. There are noticeable differences in family spending among the three countries 
with the lowest income inequality: the value for France is nearly double that of the Netherlands, 
with Germany placed between the two. But perhaps the most striking statistic is that the UK, 
despite its relatively high overall income inequality, spent the largest proportion of GDP  on 
family subsides of all the six countries in 2015. This seems, at least in part, to reflect a change 
in spending priorities, since a 75% increase over the 1995 level can be observed. All else equal, 
we might expect this to pull achievement inequalities for more recent cohorts in the UK closer 
to those in the continental European countries and Japan, and away from those in the US. 

The picture with regard to deprivation indicators is also not consistent. The US stands out as 
having particularly high rates of child poverty and teenage pregnancy, factors which are likely 
to contribute to higher rates of hardship in low-SES families, but it stands out less in terms of 
unemployment and low birth weight. The UK also has internationally high rates of teen preg-
nancy, but a child poverty rate that dropped markedly between 1995 and 2015, in line with the 
aforementioned increase in family spending. However, among the three continental European 
countries, the ordering in terms of deprivation indicators tends to be the reverse of the ordering 
for family spending: deprivation rates are mostly the lowest in the Netherlands and highest in 
France, with France standing out as having the highest unemployment rate of all the six coun-
tries in both the 1996-2005 and 2006-2015 periods. Japan has relatively high rates of child 
poverty and low birth weight2 but low SES Japanese families are perhaps protected by some of 
the lowest rates of unemployment and teenage pregnancy seen among the six DICE countries3. 

Overall, it is clear that the picture in terms of inequalities in economic resources is complex. 
The majority of indicators support the hypothesis that resources will be more unequally dis-
tributed across SES groups in the US than in any of the other countries. Beyond that, as we 
summarise in detail below in section 2.5, each country has relative strengths in some areas but 
weaknesses in others. The implications for achievement inequalities are therefore an open em-
pirical question.  

  

                                                           
2  The higher share of children with low birth weight, especially in Japan, could not only be a proxy indicator 

for maternal well-being and health, but also for beauty ideals and/or the wish to carry a smaller baby to foster 
a smoother delivery. Both might result in a lower body weight gain for the mother during pregnancy and, in 
turn, to a higher share of children with low birth weight (e.g., Takemoto et al., 2016). In this respect, in Japan 
the average birth weight also decreased in the last years (e.g., Takemoto et al., 2016). It might make sense then 
to take the causes of low birth weight into account in an explanation of socioeconomic achievement gaps, 
since they may also address different underlying mechanisms. 

3  The low unemployment rate in Japan is likely to disguise important differences in economic security be-
tween single mother and two parent families. The gender wage gap in Japan is the highest among the DICE 
countries and employed single mothers tend to face more unstable employment status and lower wages than 
equivalent male workers.  
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Table 2-2. Inequality, social welfare provision and deprivation, by country 

Indicator Year FR GE JP  NL UK US 

Welfare State Regime 
(e.g., Blossfeld, 2016; Passaretta & Skopek, 
2018b; Peter et al., 2010) 

  Con-
servative 

Con-
servative 

East 
Asian 

Con-
servative 

Liberal Liberal 

Gini coefficient1: 2015             
Before taxes and transfers   0.52 0.50 0.50 0.45 0.52 0.51 
After taxes and transfers    0.30 0.29 0.34 0.29 0.36 0.39 

Gini coefficient1: 19952             
Before taxes and transfers 0.47 0.46 0.40 0.48 0.51 0.48 
After taxes and transfers    0.28 0.27 0.32 0.30 0.34 0.36 

% GDP spent on family (family – child al-
lowances and credits, childcare support, in-
come support during leave, sole parent pay-
ments) 

2015 2.9 2.2 1.3 1.5 3.5 0.6 

Change in % in GDP spent on family 2015 -
1995 

0.3 0.2 0.8 0.1 1.5 0.1 

Poverty rate (50% median income): 2015             
After taxes and transfers (0-17-year-olds)   11.3 11.2 13.9 10.4 11.2 19.9 

Poverty rate (50% median income): 19952             
After taxes and transfers (0-17-year-olds)   9.0 8.1 12.0 9.2 16.1 22.3 

Average annual harmonised unemployment 
rate (average over the specified years) 

2006 -
2015 

9.3 6.7 4.2 5.5 6.7 7.0 

1996 - 
2005 

10.1 9.3 4.5 5.0 5.7 5.0 

Adolescent fertility rate (births per 1,000 
women ages 15-19) 

2015 9.0 7.1 4.2 4.2 14.6 22.4 

Change in adolescence fertility rate 2015 - 
1995 

-1.3 -7.1 0.1 -2.4 -15.8 -32.2 

Low birth weight rate (% of total live births) 20153 7.6 6.6 9.5 6.1 6.9 8.1 
Change in % of low birthweight rate 2015 - 

19954 
1.1 0.5 2.0 -1.1 -0.3 0.8 

Notes. Income and poverty definitions were revised by the OECD in 2012 so figures from 1995 and 2015 cannot 
be compared directly. 
1 The Gini coefficient can range from 0 (complete equality) to 1 (complete inequality). 2 Information on GINI and 
poverty for France are from 1996 and for UK from 1994. 3 Numbers for low birth weight rate are from 2013 for 
Germany. 4 Numbers for low birth weight rate are from 2000 for France. 
Statistical source: OECD Stats (OECD, 2019b).  

2.3 ECEC and support for 0-5-year-olds4 

Theoretical considerations 

Early childhood education and care (ECEC) settings offer (additional) learning environments 
which might support the development of educational achievement as well as the development 
of social skills. In particular less advantaged groups should benefit from attending ECEC such 
as kindergartens with more learning-rich environments than are available at home. Conse-
quently, SES-related gaps should decline when there are overall high shares of childcare at-
tendance (e.g., Esping-Andersen et al., 2012; Skopek et al., 2017, p. 8). However, it could also 
be the case that learning gains from attending ECEC for children from lower social strata are 
balanced out due to lower learning efficiency caused by social inequalities in initial cognitive 
skills (Kulic et al., 2019, pp. 562–563). In this respect, the age at which ECEC starts might also 
matter: the equalising effect of ECEC should be larger at younger ages when differences in the 

                                                           
4 In addition to centre-based childcare/childcare facilities (kindergarten, day care centre etc.), childminders 
might play an important role in some countries. For different reasons, we focus on the most prevalent forms of 
childcare and provide no or only short information on childminders as well as on informal care by relatives or 
other persons.  
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initial skills are smaller (Kulic et al., 2019, pp. 562–563). Hence, SES-related inequalities in 
cognitive skills should decline when there are overall high shares of childcare attendance at a 

younger age.  

However, there are particularly large differences in the quality of childcare providers with re-
spect to, e.g., quality and quantity of learning materials, concepts, or number of educators (e.g., 
Burger, 2010; Skopek et al., 2017, p. 8). Hence, SES-related gaps might increase when sub-
stantial quality differences exist since it is assumed that parents from higher social strata choose 
better equipped arrangements for their children and have the resources to pay for their attend-
ance (e.g., Esping-Andersen et al., 2012; Skopek et al., 2017, p. 8). In this respect, a distinction 
is also needed between ECEC handled mainly as child care – allowing parents to work and 
fostering equity in incomes (Zoch & Hondralis, 2017) – or as preschool education with certain 
learning standards – fostering equity in learning environments and stimulating child develop-
ment, which is some circumstances has been shown to benefit differentially children from less 
privileged and/or immigrant families (Cebolla-Boado et al., 2017; Klein & Becker, 2017; Kulic 
et al., 2019).  

Empirical evidence 

Results are mainly from experimental and intervention studies, especially from the US, and, to 
a lesser extent, from observational studies. The first type of study does not allow generalisa-
tions across societies (Kulic et al., 2019, pp. 563–565). The second type, while enabling com-
parisons between different forms of care, has methodological shortcomings that restrict the 
explanatory power of empirical results (Kulic et al., 2019, p. 565). With these shortcomings in 
mind, we present empirical evidence by referring mainly to the review article authored by Kulic 
et al. (2019). 

Reviewing results from experimental research, meta-analysis, as well as results based on ob-
servational data, the authors conclude that ECEC attendance supports the development of cog-
nitive skills (Kulic et al., 2019, pp. 563–564), with children from less advantaged families par-
ticularly benefitting from it (Kulic et al., 2019, pp. 564, 566). An important criteria is the qual-
ity of ECEC as well as of preschool programs: it can be shown, for example, that high-quality 
preschool programs can compensate (to a larger extent) disadvantage (Kulic et al., 2019, 
p. 566). Furthermore, a starting age of two or three years is most beneficial, while a too early 
start (within the first year of life) could have negative effects (Kulic et al., 2019, p. 565). There 
is also evidence that the importance of specific quality aspects is age-dependent (Burchinal et 
al., 2011; Kulic et al., 2019, p. 565, referring to Burchinal et al. 2011). While aspects of process 
quality like sensitivity and responsiveness of educators are more important for children aged 
zero to two, cognitive stimulation and structural quality are more important for 3-to-5-year-
olds. Additionally, there are also studies which differentiate between underlying mechanisms, 
e.g., the interaction of home learning environment and quality of childcare for child develop-
ment (e.g., Anders et al., 2012; Melhuish et al., 2008). 

With respect to cross-country differences in social gaps in cognitive skills, Kulic et al. analyse 
PIRLS and PISA data and conclude that preschool attendance shapes cross-country variation 
(Kulic et al., 2019, pp. 566–567), whereby the relevance of preschool education and effect 
direction vary between countries and characteristics of the institutions, e.g., qualification of 
staff and child-staff ratio (e.g., Dämmrich & Esping-Andersen, 2017; Schütz, 2009). Besides 
results from the ILSAs, there are country case studies that use harmonisation to generate com-
parative analyses. Overall, these studies show again that there is cross-country variation in the 
relevance of ECEC for cognitive skills (e.g., Esping-Andersen et al., 2012; Linberg et al., 2019). 
However, a comprehensive test of cross-country variation requires not only information about 
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forms of and conditions in ECEC but also an understanding of processes of enrolment behav-
iour and, thus, the demand (e.g., income and parental education) and supply side (e.g., subsidies 
or publicly funded early education) of ECEC (for a similar assessment see, e.g., Esping-An-
dersen et al., 2012, p. 577; Kulic et al., 2019, pp. 567–569).  
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Conditions in the DICE countries 

The six countries differ regarding their ECEC systems (for an overview see also OECD, 2016b). 
Information about key features of the ECEC systems of the six countries are presented in Table 
2-3a. 

One key difference between ECEC settings pertains to whether ECEC is, at least partly, clas-
sified as care or education setting. In relation to the role of ECEC, amongst other factors, re-
sponsibilities, existence of curriculum, and/or qualification levels of educators may vary. Over-
all, as argued previously, relatively early access to education should equalise SES-related gaps 
and the Netherlands, the UK (partially), Japan, and especially France provide this.  

In France, children can attend preschools (école maternelle) from about age 3 to 6, for which 
the Ministry of National Education is responsible (OECD, 2016e, p. 1). In some cases, when 
there is availability and children are deemed to be ready, entry into preschool can happen from 
age 2, although this has become increasingly less common over time. As preschools are an 
integral part of the education system, the curriculum is defined by the Department for National 
Education and teachers have at least a three-year college degree (OECD, 2016e, pp. 1, 3, 15, 
23). Teachers must also pass successfully the national exam (Fagnani, 2015, p. 91). Up to the 
age of 3, there is a diverse and decentralised ECEC system with a combination of publicly-
subsidised centre-based (crèche) and home-based arrangements (assistantes maternelles) 

(Naumann et al., 2013, pp. 108-109, 115; OECD, 2004, pp. 14-15, 18, 20). Since 2007, there 
is a growing number of so-called multi-access centres (établissements multiaccueil) which of-
fer different childcare options, like occasional, collective, or family-based childcare provided 
by childminders (Fagnani, 2015, pp. 79–85; Naumann et al., 2013, p. 115). Staff working in a 
crèche is required to hold relevant state qualifications, differently from assistantes maternelles 
for whom little formal training is required. Furthermore, before children enter preschool, par-
ents in France must pay for ECEC, although fees are highly subsidised and are calculated ac-
cording to household income (Fagnani, 2015, pp. 85–87; Naumann et al., 2013, pp. 117–118; 
OECD, 2004, p. 16). 

In the UK, at age 4 to 5, most children in England and Wales attend a full-time primary school 

reception class before compulsory schooling starts (Eurydice, 2018a; Gambaro et al., 2015a, 
pp. 30–31). Childcare provision for children under the age of three includes day nursery (pri-
vate, voluntary, and independent (PVI) sector or local authority, maintained), childminders and 
nannies (OECD, 2000a, pp. 9-10, 14). The number of centres offering both care and education 
(combined nursery/family centres) for children younger than 3 years is growing (OECD, 2000a, 
pp. 9-10, 14). In some regions there are also playgroups and pre-schools for children aged 2 to 
5 years-old sponsored by the (local) community, voluntary groups, parents or private busi-
nesses (OECD, 2000a, p. 14). Provision under the age of three belong mainly to the PVI sector 
characterised by a rather low quality (Gambaro et al., 2015a, p. 32; Skopek & Passaretta, 2018, 
p. 109). While there is no specific curriculum, since 2017, a statuary framework sets standards 
for learning, development, and care for children from birth to age five (Department for Educa-
tion, 2017). Furthermore, teaching in maintained nursery classes (starting at age 3) requires 
qualified teachers (Gambaro et al., 2015a, pp. 36–37). In contrast, PVI settings have only weak 
minimum qualification requirements at the setting level, namely 50% of the staff should hold 
a Level 2 qualification (exams taken at age 16), and all supervisory and managerial staff a 
Level 3 qualification (equivalent to secondary schooling) (Gambaro et al., 2015a, pp. 36–37).  
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Table 2-3a. ECEC system, by country 

Indicator Year FR GE JP  NL UK US 

Kind of 
care oppor-
tunities 

      

General  Age-split system with 
different responsibili-
ties 

Unified system with 
age-split 

Unified system Age-split system with 
different responsibili-
ties  

Highly mixed provi-
sion with guaranteed 
free places for 3–4-
year-olds  

No national ECEC sys-

tem at all 

At 
younger 
age 

 < Age 3: Centre-based 
care (crèche); licensed 
childminders  
 
Since 2007, growing 
share of multi-access 
centres (établissements 

multiaccueil) with dif-
ferent types of care.  
Since 2009, new type 
of collective arrange-
ment (jardins d’éveil) 
for 2-to-3-year-olds 

< Age 3: Nursery (Kin-

derkrippe), day nursery 
Age 0-6: Integrated 
childcare centre 
(hoikuen)  
 
Age 0-6: ECEC Cen-
tres (nintei kodomoen) 
(since 2006) 

< Age 4: Day-care cen-
tres, childminders; less 
popular are family day 
care services. 
 
Age 2.5-4: Playgroups 
 
 

< Age 3: Day nursery, 
registered childmind-
ers, nannies  

Age 0 to compulsory 
schooling: Babysitters, 
nannies, group child-
care providers, day 
care centres, pre-
schools;  
Seldom: Head Start tar-
geting disadvantaged, 
poor children aged 0 to 
2 

At older 
age up to 
compul-
sory 
school-
ing 

 > Age 2/3: Preschool1 
(école maternelle) 

> Age 2/3: Kindergar-

ten; increasing share of 
institutions offering 
day care for all age 
groups (Kindertag-

esstätte) 

> Age 3: Kindergarten 
(yochien) focusing 
more stronger on edu-
cation  

> Age 4: Kindergartens 
(since 1985, Act on 
Primary Education, in-
tegrated into primary 
schools) 

> Age 4: Primary 
school reception class 

Age 4 (seldom 3): Pub-
lic pre-kindergarten 
programs; 
Age 3 and 4: Head 
Start programs  

Responsi-
bility 

 < Age 3: Ministry of 
Social Affairs and 
Health  
 
> Age 2/3: Ministry of 
National Education  

Federal states (ECEC 
is not part of the school 
system) 

Childcare centres: Min-
istry of Health, Labour 
and Welfare;  
Kindergarten: Ministry 
of Education, Culture, 
Sports, Science and 
Technology 
ECEC centres (since 
2006): both ministries 

< Age 4: Ministry of 
Social Affairs and Em-
ployment 
 
> Age 4: Ministry of 
Education, Culture and 
Science  

Shared by education 
and social welfare min-
istries in Scotland, 
Wales and Northern 
Ireland  
England: Several de-
partments 

Head Start: U.S. De-
partment of Health and 
Human Services 
 
Prekindergarten: State 
or local departments of 
education  
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Public vs. 
private 

 Mainly publicly subsi-
dised, centrally fi-
nanced but locally run; 
Non-profit organisa-
tions and parent coop-
eratives. 
Since 2003, for-profit 
childcare; 
Private preschools of-
ten run by Catholic or 
other faith organisa-
tions  

Mainly offered by local 
authorities, non-profit 
organisations and sel-
dom by profit-making 
organisations 

Slightly higher share of 
private centres than 
public centre providers 

Since 2005 (Child Care 
Act), completely pri-
vatized day care mar-
ket (private-for-profit 
and non-profit organi-
sations); 
Publicly funded play-
groups 

Maintained and PVI 
sector; Provision < age 
3 mainly belong to the 
PVI sector with a ra-
ther low quality. 
 

Mostly market based 
private care; 
Prekindergarten admin-
istered by school sys-
tem. 
 

Curriculum  Yes, in preschools 
 
ECEC before pre-
school:  
General framework 
(Orientations gé-

nérales pour les 

crèches) and guidelines 
to ensure a high and 
equal level of sanitary, 
health, hygiene, and 
safety (Orientations du 

code de la santé 

publique et les projets 

d’établissements) 

At least more broadly 
formulated guidelines 
(not mandatory and 
different between fed-
eral states); 
Since 2004, Curricular 

Framework as a na-
tional baseline for the 
pedagogical work in 
childcare settings by 
outlining, e.g., main 
educational goals and 
principals 

Curriculum frame-
works and guidelines 
about educational con-
tent (revised in 2008) 

No official pre-primary 
curriculum before age 
6; 
Since 2003 educational 
program for disadvan-
taged children provid-
ing pre-primary educa-
tion; 
Small-scale programs 
(stap-projects) 
 
 

England: Since 2017, 
statutory framework by 
Department of Educa-
tion setting standards 
for learning, develop-
ment and care for age 0 
to 5 
Scotland: Since 2007, 
various national prac-
tice guidance and 
framework papers 
Combined nursery/ 
family centres offer 
care and education 

No official pre-primary 
curriculum before kin-
dergarten (here, kinder-
garten is part of pri-
mary school at about 
age 5) 

Staff-to-
child-ratio3 

 In 2010: 
Childminder: 1 to 4 
children 
Crèche: 1 educator to 5 
children who are not 
yet walking or 1 to 8 
older children  
 
In 2010/11: 
Preschool: 1 teacher to 
25.7 children 

In 2014: 
< Age 3: 1 educator to 
4.4 children 
> Age 3: 1 educator to 
9.5 children 
(High variation be-
tween federal states) 
Childminder: 1 to 5 
children  

In 2010: 
Integrated childcare 
centres: Age 1-2: 1 to 6 
children; Age 3: 1 to 
20 children; Age 4-5: 1 
to 30 children; 
 
ECEC: Age 0: 1 to 3 
children; Age 1-2: 1 to 
6 children; Age 3-5: 
depends on type; 

In 2018: 
Age 0: 1 to 4 children 
(Since 2019: 1 to 3); 
Groups with children 
aged 0 to 2: 4 educa-
tors to 16 children; 
Groups with children 
aged 0 to 4: depending 
on age distribution in 
this group; 

In 2015 (England 
only): 
PVI: < Age 2: 1 to 3; 
Age 2: 1 to 4; Age 3 
and 4: 1 to 8 or 1 to 13 
if qualified teacher or 
early years professional 
(EYP); 
Maintained nursery 
class: Age 3: 1 to 13; 
Age 4 and 5: 1 to 30; 

Varies depending on 
setting and state 



20 
 

(No official regulations 
in preschools) 

Kindergarten: 1 to 35 
children 

Since 2018, same ratios 
in preschools and day 
care  

Childminder: 1 to 6 
children < Age 8 

Qualifica-
tion educa-
tor and 
childminder 

 Early childhood educa-
tor: high school di-
ploma and vocational 
training program (27 
month); 
Assistant paediatric 
nurses: professional 
certificate or completed 
four years secondary 
education and voca-
tional qualification pro-
gram (12 months); 
Preschool teacher 
(école maternelle): 
Three-year college de-
gree and national exam 
Childminder: 120-
hours training but no 
formal qualification 
necessary  

State-recognised edu-
cators trained in voca-
tional colleges at post-
secondary level; 
Since 2004, growing 
number new graduate-
level courses (e.g., 
ECEC university 
courses);  
Childminder: further 
education including 
160 hours 

Integrated childcare 
centres: nursery teacher 
qualification; 
Kindergarten: kinder-
garten teacher license; 
ECEC centres: Both 
depending on age of 
children 

Secondary vocational 
education;  
Working with children 
aged 0 requires a (addi-
tional) certificate by at-
tending a (short) 
course; 
Kindergarten as part of 
primary school: higher 
education (University 
of Applied Sciences 
(4year) degree) 

England: 
Overall weak minimum 
qualification require-
ments at setting level, 
PVI: 50% of staff 
should hold Level 2 
qualification (exams 
taken at age 16), and 
all supervisory and 
managerial staff Level 
3 qualification (equiva-
lent to secondary 
schooling); 
Maintained nursery 
classes: Qualified 
teacher; 
Childminders: Intro-
ductory course  

Varies depending on 
setting and state 

Subsidies  Fees are highly subsi-
dised and are calcu-
lated according to 
household income 

High variation between 
federal states and over 
time: some states offer 
free access to ECEC at 
least one year before 
compulsory schooling 
starts, in other states 
are fees to pay which 
could be subsidised 

Low-income families 
have access to 55 hours 
per week in childcare 
canters and 20 hours 
per week in kindergar-
tens without paying 
fees 

Income dependent fees 
for care of children un-
der the age of 4 are 
compensated directly 
through tax authorities; 
No fees for kindergar-
ten attendance 

Free part-time ECEC 
for children > 3 years 
and under certain crite-
ria – in recent years, 
extended to free full-
time ECEC (30h per 
week) for 3- to 4-year-
olds in England, Scot-
land, and Wales (partly 
depends on working 
status and income of 
the parents); 
Subsidies in form of 
childcare vouchers and 
Childcare Tax Credit; 

Tax credits and subsi-
dies; 
 
Special offers for dis-
advantaged (Head start 
programs) 
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Notes. 1 The terms preschool and nursery school are interchangeable. 2 Numbers on total public expenditure for ECEC are for the Netherlands, UK, and US from 1998. 3 If 
authors do not mention a specific year, we refer to the year of publication.  
Source for kind of care opportunities: FR: Fagnani, 2015, pp. 79–85, 95-96; Naumann et al., 2013, pp. 108-109, 115; OECD, 2004, pp. 14-15, 18, 20 || GE: Eckhardt, 2017, 
p. 99; OECD, 2016f, pp. 2–3; Passaretta & Skopek, 2018a, p. 21 || JP: Abumiya, 2011, pp. 5–7; Jones, 2011, pp. 8–10 || NL: Akgündüz & Plantenga, 2015, p. 101; Luijkx & 
de Heus, 2008, p. 48; OECD, 2016a, p. 4; van Huizen, 2018, pp. 53–54 || UK: Eurydice, 2018a; Gambaro et al., 2015a, pp. 30–31; OECD, 2000a, pp. 9-10, 14 || US: Kamerman 
& Gatenio-Gabel, 2007, p. 26; Magnuson & Waldfogel, 2015; Neumann, 2015; NIEER, 2019; OECD, 2000b, p. 18 
Source for responsibility: FR: OECD, 2016e, pp. 1, 3, 15, 23 || GE: Oberhuemer, 2015, p. 124; Passaretta & Skopek, 2018a, p. 20 || JP: Abumiya, 2011, pp. 5–7; Jones, 2011, 
p. 9; Kimata & Kaneko, 2015, p. 62 || NL: OECD, 2016a || UK: OECD, 2000a, p. 13 || US: Kamerman & Gatenio-Gabel, 2007, pp. 24-25, 30, 32 
Source for public versus private: Fagnani, 2015, pp. 85–87; Naumann et al., 2013, pp. 117–118 || GE: Autorengruppe Bildungsberichterstattung, 2018, p. 69 [Table C2-9web] 
|| JP: Jones, 2011, pp. 8–9 || NL: Akgündüz & Plantenga, 2015, p. 101; van Huizen, 2018, p. 53 || UK: Gambaro et al., 2015a, p. 32; Skopek & Passaretta, 2018, p. 109 || US: 

NIEER, 2019 
Source for curriculum: FR: Fagnani, 2015, pp. 87–88; OECD, 2016e, p. 1 || GE: Berendes et al., 2019, pp. 218–219; Eckhardt, 2017, p. 99; Klinkhammer & Riedel, 2018, 
pp. 53–54 || JP: Abumiya, 2011, pp. 5–7; Jones, 2011, p. 9; Kimata & Kaneko, 2015, p. 62; OECD, 2017b, p. 5 || NL: Luijkx & de Heus, 2008, p. 48 || UK: Department for 
Education, 2017; Eurydice, 2019 || US: Kamerman & Gatenio-Gabel, 2007, pp. 30–31 
Source for staff-to-child-ratio: FR: Fagnani, 2015, pp. 89, 92, 95-96; Républic Française, 2016 || GE: Bock-Famulla et al., 2015, p. 23 || JP: Abumiya, 2011, p. 7 || NL: IKK, 
2018; Rijksoverheid, 2018 || UK: Gambaro et al., 2015a, p. 37  
Source for qualification educator and childminder: FR: Fagnani, 2015, pp. 89, 91–92 || GE: Bock-Famulla et al., 2015; Klinkhammer & Riedel, 2018, p. 62; Oberhuemer, 
2015, p. 137 || JP: Abumiya, 2011, p. 6 || NL: Akgündüz & Plantenga, 2015, p. 107 || UK: Gambaro et al., 2015a, pp. 36–37 || US: Kamerman & Gatenio-Gabel, 2007, p. 31 
Source for subsidies: FR: Fagnani, 2015, pp. 85–87; Naumann et al., 2013, pp. 117–118; OECD, 2004 || GE: Oberhuemer, 2015, pp. 132–135 || JP: Jones, 2011, p. 9; OECD, 
2017b, p. 2|| UK: Gambaro et al., 2015a, pp. 35–36 || NL: Akgündüz & Plantenga, 2015, p. 103; van Huizen, 2018, pp. 52-53, 57 || UK: Eurydice, 2018a, 2018b, 2019; Gambaro 
et al., 2015b, pp. 35–36; Melhuish & Gardiner, 2018; OECD, 2000a || US: Magnuson & Waldfogel, 2015, pp. 200–204. 
 Source for total public expenditure on ECEC in % of GDP: OECD Stats (OECD, 2019b). 

2015/2016: reforms 
supporting mainly 
dual-income couples 

Total pub-
lic expendi-
ture on 
ECEC in % 
of GDP 

2015 1.3 0.6 0.4 0.6 0.7 0.3 

Change to-
tal public 
expenditure 

2015 
- 
19952 

0.6 0.2 0.2 0.3 0.2 -0.1 
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ECEC fees have been gradually eliminated for specific age and population groups (Eurydice, 
2018a, 2018b, 2019; Melhuish & Gardiner, 2018; OECD, 2000a). There is free part-time ECEC 
for children 3 years and older. In England, for example, this comprises 12.5 hours per week 
(Melhuish & Gardiner, 2018, p. 26; OECD, 2000a, p. 15). Free ECEC attendance, at least part-
time, is also available for 2-year-olds if their parents meet certain criteria such as being eco-
nomically disadvantaged or living in disadvantaged areas. These criteria vary within UK (e.g., 
Eurydice, 2018a, 2018b, 2019; Melhuish & Gardiner, 2018, pp. 26–27). In recent years, free 
ECEC attendance for 3- to 4-year-olds has been extended to full-time day care (30h per week) 
in England, Scotland, and Wales (Eurydice, 2018a, 2019; Melhuish & Gardiner, 2018, p. 27; 
Welsh Government, 2018). Entitlement to free full-time ECEC partly depends on working sta-
tus and income of the parents (e.g., Melhuish & Gardiner, 2018, p. 27). Before the entitlement 
there are two potential subsidies for working parents: childcare vouchers and a Childcare Tax 
Credit (Gambaro et al., 2015a, pp. 35–36). 

In the Netherlands, there are kindergartens starting at age 4 which have been integrated into 
primary schools since 1985 (Ministry of Education, Culture and Science is responsible; OECD, 
2016a, p. 4; van Huizen, 2018, p. 58), and, where educators or teachers must have a higher 
education qualification. Up to the age of 4 there are mainly day care centres, childminders, and 
playgroups (Ministry of Social Affairs and Employment is responsible; OECD, 2016a, p. 4). 
However, to work as an educator in ECEC one needs only a secondary vocational education 
(van Huizen, 2018, pp. 52-53, 57). There is no official pre-primary curriculum in the Nether-
lands before the age of 6 (Luijkx & de Heus, 2008, p. 48). As kindergartens are formally part 
of primary schools (and not of the ECEC system), kindergartens with a higher share of disad-
vantaged children receive more funding and can hire amongst others more (specialised) kin-
dergarten staff (van Huizen, 2018, p. 58). Parents have to pay fees (the amount is income de-
pendent) if their child attends an ECEC facility offered for children below the age of 4 (van 
Huizen, 2018, pp. 52–53, 57), and are then partly compensated directly by tax authorities 
(Akgündüz & Plantenga, 2015, p. 103). In contrast, kindergarten attendance is free of fees and 
almost all children in the Netherlands start kindergarten the day they turn four. Before entering 
kindergarten at age 4, children in the Netherlands attend ECEC mainly part-time for, e.g., two 
days per week (van Huizen, 2018, pp. 52–53). 

In Japan, children between 0 to 6 years and with both parents being employed can attend an 
integrated childcare centre (hoikuen). After the age of 3 they can also choose a kindergarten 
(yochien) which focuses more on education compared to those starting at earlier ages (Jones, 
2011, pp. 8–10). While the childcare centres are under the responsibility of the Ministry of 
Health, Labour and Welfare and provide eight hours of care, kindergartens offer four hours per 
day and are under the responsibility of the Ministry of Education, Culture, Sports, Science and 
Technology (Jones, 2011, p. 9; Kimata & Kaneko, 2015, p. 62). There are separate curriculum 
frameworks for childcare centres and kindergartens (OECD, 2017b, p. 5), which have been 
revised and made increasingly consistent in 2008 (Abumiya, 2011; Jones, 2011, p. 9). Hence, 
overall these curricula are mostly consistent with each other with respect to educational content 
(OECD, 2017b, p. 5). Since 2006, both ministries have collaborated in the authorisation of a 
new unified system, the ECEC centres (nintei kodomoen) (Abumiya, 2011, pp. 5–7). There are 
tuition fees for ECEC attendance (Jones, 2011, p. 9). Only low-income families have access to 
55 hours per week in childcare centres and 20 hours per week in kindergartens without paying 
fees (OECD, 2017b, p. 2). Entitlement to free full-time ECEC for children age 3 and above 
was introduced in October 2019 for all public ECEC centres together with the equivalent sub-
sidy to private ECEC centre users (The Japan Times, 2018).  
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So far, the comparable early access to education and the corresponding design and qualification 
requirements for staff as well as available subsidies would let us expect equalising effects of 
ECEC on social inequalities in these four countries, especially in France. The situation is, how-
ever, different in Germany and the US.  

In Germany, there is an age-split as well as a unified ECEC system. Children up to the age of 
3 can attend a nursery (Kinderkrippe) or a day nursery. Afterwards, children can attend Kin-

dergarten from age 3 or even from age 2. In addition, there is an increasing number of institu-
tions offering day care for all age groups (Kindertagesstätte; Eckhardt, 2017, p. 99; OECD, 
2016f, pp. 2–3; Passaretta & Skopek, 2018a, p. 21). ECEC in Germany is not part of the school 
system and is almost exclusively assigned to the child and youth welfare sector (Oberhuemer, 
2015, p. 124; Passaretta & Skopek, 2018a, p. 20). “(The) 16 federal states are responsible for 
(the) settings, and they interpret federal law in different ways with their own laws” (Berendes 
et al., 2019, p. 218). Day-care centres are called upon to encourage children’s development into 
a responsible and autonomous member of the community according to the federal Social Se-
curity Code VIII, established in 1990s (Eckhardt, 2017, p. 99; Klinkhammer & Riedel, 2018, 
pp. 53–54). As a consequence of the PISA shock caused by the comparatively low test results 
of students in Germany in 2000, in the following years each state developed educational plans 
on pre-school education. These plans, which differ between states, are sometimes not manda-
tory and are not comparable to school curricula (Berendes et al., 2019, p. 219; Klinkhammer 
& Riedel, 2018, pp. 53–54; OECD, 2016f, p. 6) but resemble more broadly formulated guide-
lines. However, they at least introduced “[…] a new element of hierarchical direction and 
standard setting in a field which until then had been highly decentralised, and characterised by 
a low level of regulation that had allowed a high degree of autonomy to the (mainly not-for-
profit) providers.” (Klinkhammer & Riedel, 2018, pp. 53–54) Furthermore, in 2004 the federal 
states adopted a common Curricular Framework building a national baseline for the pedagog-
ical work in childcare settings by outlining, e.g., main educational goals and principals 
(Klinkhammer & Riedel, 2018, p. 54; Oberhuemer, 2015, p. 136). Furthermore, the over-
whelming majority of the ECEC staff are state-recognised educators trained in vocational col-
leges at post-secondary level (Klinkhammer & Riedel, 2018, p. 62). As a consequence of the 
Bologna Process the number of new graduate-level courses, like ECEC university courses, has 
been growing since 2004 (Klinkhammer & Riedel, 2018, p. 62; Oberhuemer, 2015, p. 137). 
However, the share of ECEC staff with academic qualifications averages at about 5% thus 
remaining quite low (Klinkhammer & Riedel, 2018, p. 62); but again, there is high variation 
between the federal states (e.g., Bock-Famulla et al., 2015). Furthermore, there is high variation 
between the states and over time with respect to whether and to which extent there are fees 
(Oberhuemer, 2015, pp. 132–135). While some states offer free access to ECEC at least one 
year before compulsory schooling starts, in other states parents need to pay for childcare (Ober-
huemer, 2015, pp. 132–133). In states with fees there are partial voucher systems developed to 
support disadvantaged families (Oberhuemer, 2015, p. 134). Additionally, care institutions are 
supported with, for example, additional staff and/or funding when they are in disadvantaged 
areas and/or have specific needs due to a higher share of children with, e.g., disabilities (Ober-
huemer, 2015, p. 135). 

In conclusion, as the care aspect dominates the German system and the qualification levels are 
rather low, we would assume stronger social inequalities in Germany due to missing or at least 
lower equalising effects of ECEC attendance. This assumption is supported by empirical evi-
dence for social inequalities in enrolment and quality of care: there is evidence for SES-related 
gaps in enrolment rates, especially in childcare before the age of 3, as well as in the kind of 
institutions attended (Kalicki & Egert, 2012; Klinkhammer & Riedel, 2018, p. 60; Oberhuemer, 
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2015, pp. 129–132). Hence, while the enrolment rate for children younger than 3 years old 
increased for all social groups, it increased more strongly for families with higher educational 
qualification (Alt et al., 2014; Krapf, 2014). Besides the enrolment rate, the amount of hours 
also varies depending mainly on social origin (Oberhuemer, 2015, p. 140). Studies also re-
ported that the quality of ECEC differs according to the social and ethnic origin (e.g., Tietze et 
al., 2013): children from lower social strata and of immigrant origin tend to attend ECEC of 
somewhat lower quality.  

In the US, there is neither a common ECEC system nor a national coordinated policy frame-
work (Kamerman & Gatenio-Gabel, 2007, p. 26; Magnuson & Waldfogel, 2015; Neumann, 
2015; OECD, 2000b, p. 18). Instead, there are three systems operating alongside and in com-
petition with one another (Kamerman & Gatenio-Gabel, 2007, p. 26; NIEER, 2019; OECD, 
2000b, p. 18): (1.) market-based private ECEC in centres and private homes; (2.) Head Start 
programs, targeting disadvantaged, poor children aged 3 and 4 (with a very small Early Head 
Start program serving children aged 0-2); and (3.) public pre-kindergarten programs adminis-
tered by school systems serving 4-year-olds (and in some case 3-year-olds). The market-based 
private ECEC system is very diverse, and includes babysitters, nannies, group child care pro-
viders, day care centres, and nursery schools/preschools. Head Start is a federal government 
program administered by the U.S. Department of Health and Human Services created as an 
anti-poverty program and as such serves only children in poverty (with a few slots reserved for 
children with disabilities). Finally, public pre-kindergarten programs, administered by school 
systems, provide free preschool in the year or two before kindergarten (i.e., for 4- and some-
times 3-year-olds). Such programs are expanding; however, public pre-kindergarten and Head 
Start together still serve only about one third of 4-year-olds nationally (NIEER, 2019). Low 
and middle-income families may receive some help with fees through tax credits or subsidies, 
but not all families receive such help. Because care is expensive and is mostly privately pur-
chased, the age of enrolment, type, and quality of extrafamilial care children receive varies 
considerably depending on family income (Magnuson & Waldfogel, 2015, pp. 200–204). Con-
sequently, we would assume pronounced social inequalities for the US, with potentially the 
most disadvantaged group being those just above the poverty threshold for Head Start eligibil-
ity. 

Besides the above-mentioned types and conditions of the ECEC in the six countries, another 
relevant indicator is expenditures (see Table 2-3a). Expenditures for childcare and preschools 
(e.g., for equipment or salaries) might lower social inequalities in child development insofar as 
they lead to a reduction of quality differences between care institutions and preschools and, 
thus, support equity in opportunity. The relative public expenditures on ECEC mirror the 
above-described situation: with respect to GDP, relative public expenditures on ECEC are 
highest in France and lowest in the US with the other four countries in between. All countries 
experienced an increase in the share of public expenditures on ECEC, especially France. The 
only exception is the US. Therefore, we would assume that high public expenditures for ECEC 
might decrease social inequalities in France, while the restraint of the US government in ECEC 
funding might exacerbate social inequalities there. The strength of these effects depends, of 
course, on how the benefits of expenditure are distributed across settings and the populations 
they serve. 

Finally, there is high cross-national variation with respect to the enrolment rate for children 
aged 0 to 2 years (see Table 2-3b.). In 2015, the participation rate was highest in the Nether-
lands (59%) and France (52%), followed by Germany (37%), the UK (34%) and the US (28%) 
(see Table 2-3b). The proportion of children in this age-group attending ECEC has grown in 
recent decades. By age 4, enrolment in ECEC is virtually universal in all countries but the US. 
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It is in enrolment of age 3-year-olds that countries vary the most, from under half of all children 
in the US to over 99 percent in France. 

Table 2-3b. ECEC enrolment, by country 

Indicator Year FR GE JP  NL UK US 

Enrolment rates in ECEC 0- to 2-year-olds 20151 52.3 37.2 22.5 59.3 34.4 28.0 

Change in enrolment rates 0- to 2-year-olds 2015 -
20051 

8.4 20.4 6.3  n.d. -2.6 0.6 

Average usual weekly hours in ECEC 0- to 2-year-
olds 

20152 32.2 31.6 n.d. 16.9 16.9 n.d. 

Enrolment rates in ECEC or primary education 3-year-
olds 

20151 99.4 93.3 79.8 82.7 100.0 42.6 

Change in enrolment rates 3-year-olds 2015 -
20051 

-0.6 12.8 10.9 0.7   3.9 

Enrolment rates in ECEC or primary education 4-year-
olds 

20151 100.0 96.7 94.3 96.0 100.0 66.2 

Change in enrolment rates 4-year-olds 2015 -
20051 

0.0 7.8 -0.4 -2.4   -2.2 

Enrolment rates in ECEC or primary education 5-year-
olds 

20151 100.2 98.1 96.9 99.2 98.1 91.0 

Change in enrolment rates 5-year-olds 2015 -
20051 

0.2 5.1 -2.0 -0.5 -1.9 -2.1 

Notes. nd means no data available. 1 Data on enrolment rates for Germany from 2006 and 2015 and for the US 
from 2006 and 2011. The average enrolment rate for children between 0 and 2 years in the Netherlands is from 
2017. 2 Data for Germany on average hours is from 2017.  
Statistical sources: OECD Family data base (OECD, 2019a).  

Overall, the high ECEC enrolment rates and the responsibility of the ministry of education for 
ECEC institutions even for young children lead us to expect that early SES-related inequalities 
should be lower in France and the Netherlands, and perhaps to a lesser extent also in Japan and 
the UK.  

2.4 Organisation of primary and lower secondary education5  

Theoretical considerations 

There are different aspects of education systems discussed in the literature which may foster or 
buffer social inequalities in child development (for an overview, e.g., Dollmann, 2019; Kerck-
hoff, 2001; Pfeffer, 2008; Skopek et al., 2019). One such aspect is the degree of standardisation 
(e.g., Allmendinger, 1989; Bukodi et al., 2018, pp. 30–31; van de Werfhorst & Mijs, 2010, 
p. 411). Standardisation could refer to, e.g., the financing of schools and teachers as well as the 
curriculum and central exams (e.g., Bol et al., 2014). In general, it is assumed that a higher 
degree of standardisation supports equity and, at least partly, lowers parental influence (e.g., 
Bukodi et al., 2018, pp. 30–31).  

Another aspect is the degree of grouping by performance/abilities or tracking which is often 
perceived as influential for achievement gaps (e.g., Chmielewski, 2014). Broadly speaking, 
                                                           
5  The description in this section focused on most common features in each country and does not consider the 

permeability of the system or alternative pathways (for an overview also see France: Ichou & Vallet, 2011; 
Ichou & Vallet, 2013; Germany: Eckhardt, 2017; Helbig & Nikolai, 2015; Japan: Kariya, 2010; Kitamura, 
2019; Rohlen, 1998a, 1998b, 1998c; Sato & McLaughlin, 1998; Netherlands: Luijkx & de Heus, 2008; UK: 
Machin & Vignoles, 2006; US: Yanushevsky, 2011) 
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two types of tracking can be distinguished: the differentiation of students between schools 
along achievement which is often called external tracking, and the differentiation by achieve-
ment within schools, mainly in majors, which is called course-by-course tracking or internal 
tracking (Bol et al., 2014; Gamoran, 2010). On the one hand, it is argued that homogeneous 
contexts may maximise learning through a focused curriculum and an adequate pace in teach-
ing. On the other hand, this might lead to a lower learning growth for underperforming children 
which may cause long-term systematic disadvantages for them and, thus, promote a widening 
of the performance gap (Hanushek & Woessmann, 2006, p. C64). An advantage of inte-
grated/comprehensive schools might be that in heterogeneous classes low-achievers can benefit 
from high-performers who can be seen as role-models and/or offer intellectual exposure, while 
high-performers would not lose anything from being in school with low-performers (Hanushek 
& Woessmann, 2006, p. C64). As selection into tracks is confounded with social origin due to 
social inequalities in prior achievement as well as socially biased decisions at transition points 
(e.g., Bukodi et al., 2018, pp. 29–30; Gross et al., 2016, p. 22; Skopek et al., 2019, pp. 216–
217), it is assumed that tracking will increase social inequalities (e.g., Skopek et al., 2017, p. 9; 
van de Werfhorst & Mijs, 2010). In this respect, it is also assumed that the age at which selec-
tion first occurs plays a crucial role (e.g., Gross et al., 2016, p. 20): the earlier the tracking takes 
place, the less knowledge about the performance potential of the children is known and, thus, 
the more the assignment decision can be affected by stereotypes and/or parental class position. 
In consequence, social inequalities in school achievement might increase during secondary 
school due to early tracking. In this respect, it is assumed that the degree of selectivity of 
tracked systems plays a central role, namely whether academic achievement, parental will, or 
a mix of both is decisive for track placement (e.g., Dollmann, 2019, pp. 273–274). 

Empirical evidence 

There are numerous studies focusing on whether educational achievement is more affected by 
socioeconomic status in (external) tracked versus comprehensive school systems. Three rela-
tively newer reviews conclude that the majority of studies support the assumption that tracking 
goes hand in hand with higher social inequalities (Dollmann, 2019, pp. 275–276; Skopek et al., 
2019; van de Werfhorst & Mijs, 2010); only a few studies find no evidence for tracking effects 
(e.g., Dollmann, 2019, p. 276) or positive effects (e.g., Esser & Seuring, 2020). There is also 
evidence that the effects of tracking depend on the achievement level. Among top-performers, 
socioeconomic inequality is reduced in comprehensive systems (van de Werfhorst, 2018). 
However, cross-national studies on the effects of tracking have, among others, one crucial 
shortcoming: they often do not control for previous skills (Dollmann, 2019, p. 276; Esser, 
2016). When controlling for previous skills in so called pseudo-cohorts or pseudo-panels, it 
turns out that effects might differ depending on the skill domain under study (see for an over-
view Skopek et al., 2019, pp. 224–225): Dämmrich and Triventi (2018) found increasing social 
inequalities in reading skills from primary up to secondary school in tracked systems, but par-
tially decreasing gaps in mathematics. They also found empirical evidence that social inequal-
ities would shrink if tracking decisions depended solely on prior achievement (Dollmann, 2019, 
p. 277).  

Often, cross-national studies do not consider the consequences of course-by-course tracking. 
One exception is the work by Chmielewski (2014, 2017). Based on PISA, Chmielewski showed 
that SES inequalities in achievement were similar in countries with course-by-course tracking 
and with academic/vocational streaming. However, in the latter the track placement explained 
larger portions of SES-related gaps than did course-by-course tracking (Chmielewski, 2014). 
Hence, there were more pronounced SES-related gaps among students of the same track in 
course-by-course tracking (Chmielewski, 2014, p. 318).  
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With respect to standardisation there is mixed evidence (Dollmann, 2019, pp. 278–279; van de 
Werfhorst & Mijs, 2010, pp. 419–420). In particular, numerous studies support the assumption 
about decreasing social inequalities with increasing degree of standardisation, like central ex-
aminations, national curriculum, or standardised school resources, whilst higher levels of 
school autonomy seem to foster social inequalities. It has also been shown that the negative 
effects of tracking can be buffered by the degree of standardisation (Bol et al., 2014; van de 
Werfhorst & Mijs, 2010). However, there are also studies that do not find any equalising effect 
for standardisation (Dollmann, 2019, pp. 278–279).  

Conditions in the DICE countries 

In general, the six countries have well-established education systems with at least 9 years of 
compulsory school starting between the age of 4 (Northern Ireland and some states in the US) 
and 6 (France6, Germany, and Japan).  

There are remarkable differences in the organisation of the education systems, like educational 
tracking or degree of standardisation (see Table 2-4). In Germany and the Netherlands7, voca-
tional or academic tracks are offered in separate schools from the age of 10 and 12 respectively, 
which means that children have to make a transition at that stage.8 In the other countries, chil-
dren attend comprehensive schools up to the age of 15 or 16. Bol and colleagues generated a 
tracking-index that considers the age of first selection, number of tracks, and duration of the 
tracked curriculum (Bol et al., p. 1557; see also Table 2-4): The highest values and, thus, the 
highest degree of tracking, are shown in Germany and the Netherlands; whilst the lowest occur 
in the UK and the US. However, the index does not cover different learning environments due 
to other reasons such as within-school tracking (ability grouping in selected subjects, selecting 
advanced courses) which are particularly common in the UK and the US (Chmielewski, 2014) 
or private schools (see also Table 2-4).  

  

                                                           
6  Since 2019, the starting age of schooling has been lowered from 6 to 3 years of age. Children do not have to 

attend school if parents declare to home school their child. 
7  Please note that in the Netherlands children can also opt for secondary schools in which the first two years 

(age 12 and 13) are relatively mixed. In 2008, for example, about 78% of first two years of secondary school- 
classes was heterogeneous (mixed levels in one class); this has dropped to 60% by 2014 (Muskens & Tholen, 
2015). 

8  The number of school types and the regulations on parents’ influence (final say) vary over time and place.  



28 
 

 

Table 2-4. Primary and lower secondary education, by country 

Indicator Year FR GE JP  NL UK US 

Age at start of compulsory ed-
ucation 

2014 6 (since 
2019: 3) 

6 6 5 5 (NIR: 
4) 

4-6 

Age at which students are first 
tracked, external tracking only 

2015 15 10 15 12 16 na 

Tracking index (Bol et al., 
2014, p. 1557) 
[considering: age of first se-
lection, number of tracks, du-
ration of tracked curriculum] 

2004 -0.474 1.862 -0.474 0.937 -1.043 -1.321 

Course-by-course tracking1 
(at least some, incl. all), based 
on PISA 2015 data 

2015 24 30 53 71 99 83 

Course-by-course tracking1 
(all), based on PISA 2015 
data 

2015 3 8 10 56 8 7 

Curriculum-based external 
exit exam in secondary school 
in math (values from 0 to 1) 
(Woessmann et al., 2009, p. 
119)  

2003  nd 0.4 1.0 1.0 1.0 0.1 

Government expenditure per 
student, primary education (% 
of GDP per capita) 

20152 17.5 17.5  22.5 17.0 25.1 19.9 

Government expenditure per 
student, secondary education 
(% of GDP per capita) 

20153  26.5 23.0 24.0 22.9 22.5 23.1 

Notes. nd means no data available. na means does not apply 1 Course-by-course tracking some or all displays the 
proportion of students with ability grouping between classes in at least some or all subjects. 2 Number for govern-
ment expenditure (primary education) for Japan from 2014 3 Number for government expenditure (secondary 
education) for Japan and the UK from 2014. 
Statistical sources: Source for compulsory school start: OECD, 2018a, p. 429, Table X1.3. Source for age of first 
tracking: OECD, 2016d, p. 167, Figure II.5.8. Numbers for course-by-course tracking are from PISA 2015, own 
calculations. Data on government expenditure per student in primary and secondary education are from World 
Bank Development Indicators (World Bank). 

With respect to the degree of standardisation, external exit exams lead to strong output stand-
ardisation in Japan9, the Netherlands, and the UK (see Table 2-4).  

Low-SES children in the UK would seem to benefit from three equality-promoting features: 
early age of school enrolment, absence of external tracking, and highly standardised central 
exams. In contrast, in Germany SES-related gaps in achievement should be highest due to rel-
atively late school entry, early external tracking, and weak exam standardisation. The other 
countries are somewhere in between: for example, the Netherlands has early school entry and 
central exit exams but implements external tracking at age 12; the US has early school entry 
and does not use external tracking but lacks centralised exams.  

                                                           
9  Strictly speaking, there is no exit exam at the end of lower secondary schools. Graduation from lower second-

ary schools is approved nearly mechanically based on age. You need to take external standardised exams if 
you wish to go to (non-mandatory) higher secondary school. About 97% of lower secondary school graduates 
take such exams.  
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Finally, government expenditure per student in primary education as % of GDP seems to be 
especially high in the UK whilst, in secondary education, it is France that spends the most. 
Thus, expenditures when correlated with school and teacher resources could help to offset so-
cial inequalities by most in the UK (primary) and France (secondary).  

2.5 Summary and predictions for socioeconomic inequalities in educational achievement 

Table 2-5 summarises cross-national differences in factors that can be theoretically linked to 
social inequalities in educational achievement. As already mentioned in section 2.1, there are 
competing predictions and various processes might counteract each other. Competing and con-
tradicting predictions are often observable for Japan and the UK. In contrast, in the case of the 
US, the picture is very consistent: inequalities in educational skills should be very pronounced 
there. With the exception of some deprivation indicators, the picture for France is also con-
sistent: inequalities in educational achievements should be relatively low.  

Table 2-5. Expectations about social inequalities depending on macrostructural conditions 

Macrostructural 

aspect 

Sub-dimension Expectations for more pronounced ↑ 

or less pronounced ↓ social inequali-

ties in  
FR GE JP  NL UK US 

Inequality, social 
welfare and depri-
vation  
[see Table 2-2] 

Gini after taxes and transfers     ↑ ↑ 
% GDP spent on family ↓    ↓ ↑ 
Child poverty rate after taxes and transfers   ↑   ↑ 
Unemployment rate ↑  ↓ ↓   
Adolescent fertility   ↓ ↓ ↑ ↑ 
Underweight at birth   ↑   ↑ 

ECEC 
[see Table 2-3a and 
Table 2-3b] 

Responsibility of Ministry of Education (at 
least partly) or at least some standards 

↓  ↓ ↓   

 Qualifications of educators ↓      
 Subsidies      ↑ 
 Expenditures ECEC ↓  ↑   ↑ 
 Early enrolment rate (< 2yrs.) ↓  ↑ ↓  ↑ 
Primary and sec-
ondary education 
[see Table 2-4] 

Early age of school entry    ↓ ↓ (↓) 

External tracking  ↑  ↑   
Course-by-course tracking     ↑ ↑ 
Central exams nd  ↓ ↓ ↓  
Expenditures, primary education     ↓  

 Expenditures, secondary education ↓      
Note. nd means no data available.  

Obviously, different, and partially conflicting, predictions are possible for a country in relation 
to the different macrostructural aspects. Hence, it is possible that a country offers a compre-
hensive school system, but, simultaneously, has a comparably less developed safety net of so-
cial goods and insurance. In addition to policy differences, the social composition - such as 
migration status and family structure - may vary across countries and affect the magnitude of 
SES-related gaps in achievement and socioemotional outcomes (e.g., Chmielewski, 2019; 
Marks, 2005). To complicate predictions further, system theory suggests that aspects of social 
organisation might interact in both reinforcing and off-setting ways (e.g., Diez Roux, 2011; 
Sanderson, 2006) so that the consequences for educational inequality of a set of national cir-
cumstances will be more than simply the sum of its parts. 
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Furthermore, the associations are based on rough indicators at a highly aggregated level. There 
might be some important omissions that could modify our understanding of how conditions 
play out for different socioeconomic groups across the six countries. Beyond gross expenditure 
levels, we have not considered indicators of the quality of learning environments in ECEC 
settings or schools, such as teaching concepts. The role of non-governmental religious or char-
ity organisations may vary in importance across countries. Perhaps most importantly, aggregate 
indicators do not tell us how resources are distributed within a country across socioeconomic 
groups. We would expect the degree of residential segregation to be a possible driver of edu-
cational inequalities. The DICE project is singularly well placed to provide evidence on this 
point by consistently documenting cross-national social inequalities in a wide range of inputs, 
as well as outcomes, at different developmental stages.  

Differences in inequalities depending on the operationalisation of SES 

Up to now, we referred to the SES of a family as a generic term. However, we might expect 
variation in socioeconomic educational inequality – within and between countries – depending 
on the specific indicator used to capture a family’s status (e.g., Bukodi et al., 2018; Chmielew-
ski & Reardon, 2016, p. 5). 

Education, income (gross income, earnings, disposable household income), occupation (class, 
status, prestige), and wealth, household possessions and number of books are all indicators 
used to measure socioeconomic status in education research. These do, of course, covary, but 
these correlations are often far from perfect (e.g., Chmielewski & Reardon, 2016, p. 5).  

Theoretically, these indicators cover at least partly different processes. For example, the edu-
cation level of parents is central with respect to strategic knowledge at central transitions and 
support for children in, e.g., preparing for exams and homework, but also with respect to the 
status maintenance motive and, thus, the wish that the child reaches at least the same educa-
tional qualification level as the parents (e.g., Blossfeld, 2016, p. 57; Bukodi et al., 2018, p. 28). 
Additionally, from a psychological perspective, higher educational degrees could be related to, 
e.g., higher complexity of speech which could in turn improve child language development 
(e.g., Hart & Risley, 1992; Hoff, 2003; Huttenlocher et al., 2010). Financial resources are 
meaningful for the reasons explicated in the family stress model, as well as for handling the 
costs of learning in general (e.g., shadow education; learning environment at home; but also 
financing high quality ECEC) or school (type) selection (e.g., if more expensive private schools 
are available or choosing a school type with shorter duration in order to enter the labour market 
earlier in case of poor families) (e.g., Bradbury et al., 2015, p. 141; Chmielewski & Reardon, 
2016, p. 5; Marks, 2005, pp. 485–486; Skopek et al., 2017, p. 7). Occupational class indicates 
mainly the amount of family resources, like permanent income, wealth or the general degree 
of financial security. Thus, class is a broader indicator than income capturing additional aspects 
like income security (Bukodi et al., 2018, p. 28 referring to Goldthorpe & McKnight, 2006) 
and social prestige. Finally, number of books refers mainly to cultural aspects, like cultural 
climate and learning stimulation at home (e.g., van de Werfhorst & Mijs, 2010, p. 417). How-
ever, this indicator might also reflect a financial aspect with respect to, for example, the size 
and stability of family dwellings.  

A common approach is to combine multiple indicators into a single SES index, as in the PISA 
index of Economic, Social, and Cultural Capital (see section 3). From a theoretical perspective 
this has advantages, as it mirrors the conceptualisation of SES as a multidimensional construct 
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that reflects access to, or control over, a broad set of resources or capitals. However, this ap-
proach has drawbacks when the goal is to explain why outcomes differ across groups since it 
prevents exploration of the ways in which different elements of the index might act as distinct 
mechanisms through which advantage is transmitted from parents to children. The processes 
by which family income affects child development are likely different from the processes as-
sociated with parental education levels or social prestige and, moreover, the relative salience 
of different components may vary depending on the country context (e.g., Bukodi & 
Goldthorpe, 2013; Erola et al., 2016; Grätz & Wiborg, 2020). These differences cannot be 
unpicked when the operationalisation of stratification itself is based on a single composite 
measure that equates families with different mixtures of the constituent elements. 

The approach taken in the DICE project is therefore to focus on explaining inequalities between 
groups defined in terms of a single indicator, and we selected parental education as a relatively 
stable measure of long-term access to social and economic resources (e.g., Bradbury et al., 
2015). Particularly at the stage of the lifecycle when children are young, the current income of 
parents tends to fluctuate and is a noisy measure of lifetime earnings and hence of long-term 
access to social and economic resources. Measurement of occupational status is complicated 
when a large fraction of parents, and particularly mothers, are out of the labour force or com-
bining work with caring responsibilities. From a human capital perspective, education is 
viewed as an investment undertaken early in life that yields returns in the labour market, where 
the nature of those returns will depend heavily on national institutional and policy structures 
such as the fiscal and wage bargaining systems. In theory, therefore, DICE defines education 
groups of parents with common ‘raw’ levels of human capital and explores how that capital is 
rewarded differently in different contexts, in terms of the resources it generates both for parents 
and their children. For example, we can explore the possibility that income inequalities between 
parental education groups are smaller in some countries (for example due to greater progres-
sivity of the tax and transfer system), leading to smaller education-related gaps in children’s 
material environments and ultimately in their developmental outcomes. This perspective is also 
helpful from a public policy point of view, in that it conceptualises education as a structural 
form of parental advantage and factors that are more responsive to short-term interventions, 
such as income and employment behaviours, as mechanisms by which that advantage is trans-
mitted.  

A key issue in cross-national research is whether family background is defined in relative 
(within-country) or absolute criterion-referenced terms. Most research uses a relative approach 
in which advantage and disadvantage are denoted by membership of top and bottom quantile 
groups, for example in terms of income or a composite SES index. This approach is consistent 
with a theoretical perspective in which SES is a measure of one’s ranking within a hierarchy 
and it bypasses knotty issues of how and where absolute thresholds should be drawn for differ-
ent populations. A relative approach is harder to implement when education is the stratifying 
variable because qualifications are typically on an ordinal rather than continuous scale and the 
distribution can rarely be sliced into equal-sized quantiles across countries. In addition, there 
are conceptual reasons why a purely relative approach based on within-country rank is prob-
lematic when studying the moderating role of country context: it is not possible to tell whether 
cross-country differences in outcome gaps reflect a difference in the mechanisms that transmit 
parental resources to children (a genuine moderating or buffering effect) or whether they 
simply reflect differences in the composition of the top and bottom groups. To give an example, 
larger child outcome gaps between the top and bottom income quintile groups in the US - as 
compared to other countries - may occur because income matters more for children’s life 
chances in the US (e.g., because of a greater role for the market), or because the two groups 
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are respectively richer and poorer than their equivalents in other countries, or both (Bradbury 
et al., 2019). An absolute approach to the categorisation of family background helps to clarify 
the mechanisms involved by eliminating the second of these explanations. 

Given the focus of DICE on parental education gaps, ideally, we would like to present evidence 
from the ILSAs on achievement gaps between groups defined by equivalent levels of parental 
education across countries. Unfortunately, the nature of the data available in PISA and the other 
international studies precludes this. First, parental qualifications are reported by parents them-
selves in only a sub-set of countries: to define education groups for the countries of interest we 
must rely on reports from the students, who are aged 15 in PISA and even younger in the IEA 
studies. Research suggests that child reports of parental qualifications do not always match 
parents report and that this measurement error can bias estimates of education-related achieve-
ment gaps in unknown ways (Hovestadt & Schneider, 2021; Jerrim & Micklewright, 2014).  

Our own analysis supports the contention that child reports are not reliable. The Millennium 
Cohort Study, the DICE source of microdata for the UK, surveyed a representative cohort of 
19,000 children born in the UK in 2000-2002 and, based on parents’ own reports, 38% of chil-
dren had parents with low qualification levels (equivalent to Level 3B or below on the Interna-
tional Standard Classification of Education or ISCED; authors’ calculations). PISA 2015, 
which collected data on children born in 2000, puts the proportion of UK children in this group 
at just 20%, a discrepancy that is far too large to be accounted for solely by differences in study 
coverage. Second, the ISCED categories used to harmonise parental qualifications in PISA 
map poorly onto the national systems used in the six DICE countries, and sometimes do not 
allow within-country distinctions to be made between qualification levels that have qualita-
tively different interpretations. For example, for the US, in PISA it is not possible to distinguish 
parents who have a 2-year associate’s degree from those who have a 4-year bachelor’s degree, 
a fundamental distinction within the US educational system. 

For these reasons, we abandoned attempts to compare countries in PISA in terms of parental 
education-related gaps in achievement, and instead chose to rely on estimates based on PISA’s 
composite SES index. It is an open question, and one DICE is well-placed to address, whether 
the cross-national pattern of achievement inequalities by education will mirror the pattern in 
inequalities by composite SES. We know of no other data sources that could throw light on 
this, and indeed DICE will provide the first comparative evidence for these countries on edu-
cation-related gaps in child outcomes. As discussed in the following section, however, the 
PISA data has unique features that enable us to explore the consequences for cross-national 
inequality comparisons of different conceptual choices about the scaling of both SES and child 
outcomes. 

3. How do the six countries fare in PISA? 

As discussed earlier, key strengths of PISA in relation to DICE include measurement for chil-
dren from a common birth cohort year, in a common calendar year, using a common test in-
strument. It therefore provides compelling comparative evidence on the accumulation of aca-
demic skill inequalities by the end of lower secondary schooling and enables us to test the 
sensitivity of conclusions about cross-national variation in SES-related gaps to a range of meth-
odological assumptions.  

In the results presented below, we focus on inequalities in reading test scores taken from the 
2018 and 2009 rounds of PISA. We use 2018 as the most recent year available and reading 
(rather than maths or science scores) because reading was the focus of the latest data collection 
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in 201810. To give a sense of the stability (or otherwise) of cross-national rankings in terms of 
socioeconomic inequality, we provide comparable estimates from PISA 2009, the closest prior 
round in which comparable estimates for reading skills were published. Children are aged 15 
when surveyed by PISA, so these results relate to children born in 1994 and 2003. The cohorts 
used in DICE include children born between 1992 and 2012 (see Appendix A). The PISA re-
sults therefore give an indication of cohort trends for children surveyed in the older DICE stud-
ies, but it should be acknowledged that cross-national patterns of inequalities may be different 
for the younger cohorts that are the basis of our preschool and primary school analyses, and 
who have not yet reached the end of lower secondary schooling.  

3.1 The PISA data and operationalisations 

PISA is conceptualised and administered by the OECD (Gustafsson & Rosén, 2014, pp. 20–
21). PISA tests students in schools and has high participation rates at the student level (OECD, 
2016c, p. 295). The PISA samples are designed to be representative of all 15-year-olds engaged 
in education within the country (for more details about sampling see OECD, 2017a, chapter 4).  

Published PISA statistics give us a rare opportunity to explore the effects of within-country 
standardisation of both the dependent variable (test scores) and the independent variable (SES 
index) on cross-national comparisons of achievement inequalities. In principle, both test scores 
and SES are measured on a common scale across countries. PISA achievement test scores are 
expressed as “proficiencies” on a fixed metric, scaled to have a mean of 500 and a standard 
deviation of 100 across OECD countries (OECD, 2019c). The index of Economic, Social, and 
Cultural Status (ESCS) is a composite index derived from equally weighted indicators of pa-
rental education, parental occupation, and an index summarising a number of home possessions 
that can be taken as proxies for material wealth or cultural capital. The ESCS index is similarly 
scaled, setting 0 as the value of an average OECD student and 1 the standard deviation across 
equally-weighted OECD countries (OECD, 2019d). 

A key indicator of achievement inequality published by PISA is the gap in mean test scores (Y) 
between the top and bottom national quarters of the ESCS index, expressed as follows (where 
k indexes country). 

∆�� = ����,� − ���
,� (1) 

This measure relates a within-country standardised (relative) measure of SES inequalities to an 
unstandardised (absolute) measure of achievement inequality. It tells us about the gap in ‘real’ 
skills or proficiencies between groups of children who are at common ranking positions in 
terms of SES within their own countries.  

The ability to measure skills on a common metric is unique to the ILSAs like PISA. Where 
testing instruments differ across countries, as in the DICE project, comparability requires 
within-country standardisation of test scores, such that one unit on the metric equates to one 
standard deviation of the national distribution. The same standardised achievement gap equates 
to a larger unstandardised gap in a country with a larger overall variance in skills. We can 
explore the implications of within-country test score standardisation for comparisons of 
achievement gaps with PISA data by applying a test score adjustment factor, ���, to convert 
standardised gaps to unstandardised (absolute) ones.  

                                                           
10  The focal skills in PISA rotate by triennial survey wave. Reading skills were the focus in 2000, 2009 and 

2018; maths the focus in 2003 and 2012; and science the focus in 2006 and 2015. 
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The adjustment factor ��� scales the standardised gaps by the ratio of the national test score 
standard deviation (SD) to the overall OECD test score standard deviation. Gaps are therefore 
adjusted upwards in countries with above-average variability in skills and adjusted downwards 
in countries with below-average variability. 

As discussed above, relative or standardised measures of SES raise issues for the interpretation 
of cross-national differences in achievement gaps, as they potentially reflect both differences 
in resources between groups and in the buffering effects of national context for a given resource 
disparity. To illustrate, the difference in mean ESCS scores between top and bottom groups 
was 2.65 points in Germany in 2018 but only 1.86 units in Japan. The parental resources of 
advantaged and disadvantaged children in Japan were markedly more similar to one another 
than in Germany, and this greater homogeneity may result in lower measured achievement gaps, 
even if additional resources confer the same benefits in the two countries. Again, we can apply 
an adjustment factor, here to convert gaps using within-country standardised measures of SES 
to unstandardised (absolute) SES-related gaps.  
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Application of the factor ��� simulates the gaps we would see in a country when the disparity 
in resources between the top and bottom groups (as captured by points on the common ESCS 
scale) is fixed at the OECD average. Relative to a standardised baseline, conversion to an un-
standardised SES scale leads to downward adjustment of gaps in a country with above-average 
inequality in socioeconomic resources (where the “distance” between top and bottom groups 
is large) and upward adjustment of gaps in countries with below-average socioeconomic ine-
quality. 

Table 3-1 summarises the four different definitions of the socioeconomic achievement gaps 
that can be derived from the same underlying set of PISA data. 

Table 3-1. Calculation of achievement gaps in PISA test 
scores, depending on standardisation of test scores and SES 

  SES (ESCS index) 

  Standardised Unstandardised 

T
es

t s
co
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s 

Standardised 
∆��

���
 

���

���
∆�� 

Unstandardised ∆�� ���∆�� 

3.2 Country rankings depending on standardisation  

Table 3-2 shows the adjustment factors that will be applied to estimates of socioeconomic in-
equalities in reading test scores from PISA 2009 and 2018.  
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Table 3-2. Factors for adjusting within-country standardised SES-related 
gaps to unstandardised (absolute) SES-related gaps 

 
Adjustment to unstandardised 

(absolute) test scores, ��� 
Adjustment to unstandardised 

(absolute) SES differentials, ��� 

 2009 2018 2009 2018 

OECD average 1.00 1.00 1.00 1.00 

France 1.13 1.02 1.09 1.04 

Germany 1.02 1.06 1.01 0.89 

Japan 1.08 0.98 1.25 1.26 

Netherlands 0.95 1.05 1.08 1.09 

UK 1.02 1.01 1.15 1.02 

US 1.04 1.09 0.98 0.91 

Note: Calculated according to equations 2 and 3 using published PISA statistics. 

If we take the fully standardised estimates of achievement gaps as the baseline, these relate 
differences in within-country SES position or rank to movements in position in the national 
achievement distribution. The factors in Table 3-2 show the national adjustments made to these 
baseline estimates when we express increments in test scores and ESCS in terms of common, 
rather than national, distributions. For example, when we covert from 2009 standardised test 
scores to absolute test scores, we see that gaps in France widen (���=1.13) relative to gaps in 
the Netherlands (���=0.95). The extent of socioeconomic inequality in reading proficiency is 
relatively understated by standardised test scores in France, where skill variability is high, and 
relatively overstated in the Netherlands, where skill variability is low. Similarly, when we ac-
count for national differences in the level of socioeconomic inequality in 2009, gaps widen in 
Japan (���=1.25) relative to gaps in the US (���=0.98). Within-country achievement gaps in 
Japan are lower than those in the US in part because the difference in resources between top 
and bottom quartile groups (as measured by points on the ESCS scale) is much smaller in Japan 
than in the US. When we compare the achievement scores of two children who sit a fixed 
distance apart on the ESCS scale, gaps in Japan are more similar to gaps in the US.  

Figure 3-1 compares SES-related gaps in reading test scores for two cohorts born nine years 
apart (left and right panels), using different methods for measuring inequalities. The estimates 
in the top panels contain purely relative, or standardised estimates, in which differentials in 
both reading skills and SES are benchmarked in reference to the national distributions. The 
bottom panels contain absolute, or unstandardised estimates, which correspond to gaps in ‘real’ 
reading proficiencies associated with a fixed disparity in socioeconomic resources between 
groups (set at the OECD average top quarter-bottom quarter ESCS differential11). The second 
and third panels document how the estimates change when first only test scores are expressed 
in unstandardised terms, but SES-related gaps remain relative to the national distribution; and 
second when a common SES disparity is used as the independent variable but test score vari-
ances remain standardised within country.  

  

                                                           
11  The OECD average gap in mean ESCS points between the top and bottom ESCS quarters was 2.31 ESCS 

points in 2009 and 2.36 ESCS points in 2018. 
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Figure 3-1. SES-related gaps in reading achievement from PISA 2009 and 2018, standardised 
within-country or unstandardised (measured on a common metric) 

Note: Error bars are approximate 95% confidence intervals. 

Figure 3-1 reveals that there is considerable variation in levels of achievement inequalities 
across the six countries, but that the rank ordering of countries is dependent in part on the year 
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and the way achievement inequality is conceptualised. In 2018, for example, the fully stand-
ardised achievement gap (panel b) was 45% larger in Germany than in Japan - a statistically 
significant difference - and 14% larger in France than in the US (non-significant). When ad-
justment is made for the composition of the top and bottom socioeconomic groups in terms of 
levels of parental resources, however (panel f), the Germany/Japan difference becomes negli-
gible while the France/US difference increases to a significant 32%. Comparison of the top two 
and bottom two panels suggests that the countries are more similar when we focus on unstand-
ardised or absolute differences in inequalities than when we measure inequality in relation to 
the national context. Leaving France aside, in 2018, unstandardised achievement gaps in the 
other five countries were mostly not distinguishable from one another (with the exception of a 
larger gap in Germany than in the UK, panel h). 

Regardless of the year or the conceptualisation of achievement inequality, France is consist-
ently among the countries with the largest achievement gaps. This is somewhat surprising given 
our analysis of the macrostructural environment in France, which identified features of the 
social welfare system, ECEC, and the schooling system, all of which would be expected to 
restrain the extent of achievement inequalities. Achievement gaps are also generally high in 
Germany and of very similar magnitudes to those seen in France. Similarities between France 
and Germany are notable, given they have broadly similar social welfare regimes but quite 
different approaches to ECEC and school organisation. These structural differences do not 
seem to be associated with large and systematic differences between the two countries in the 
socioeconomic gradients in achievement at 15. 

The comparative position of the US changes somewhat between 2009 and 2018. In 2009, ine-
qualities in the US were of a similar magnitude to those in France and Germany and consist-
ently larger than the equivalent gaps in the Netherlands and Japan. By 2018, however, US gaps 
compared favourably with those in France and were generally not distinguishable from those 
in the other four countries. Again, this is somewhat contradictory to our predictions, as the US 
stands out clearly from the other countries with a range of macrostructural characteristics that 
are theoretically linked to higher educational inequalities, and consistently so over at least the 
last 25 years. Similar to the US, the UK’s record on achievement inequality appears to improve 
a little between 2009 and 2018, a trend potentially linked to wider social changes that saw the 
dramatic increases in public family expenditure and decreases in child poverty rates discussed 
in Section 2. Gaps in the UK are very similar to those in the US when SES is measured on a 
common scale (bottom four panels), but they are smaller when within-country SES standardi-
sation is used because there is less differentiation in terms of resources between top and bottom 
groups in the UK. 

Achievement gaps in the Netherlands and Japan were generally among the lowest and typically 
not statistically distinguishable from one another. They consistently compared favourably with 
gaps in France and Germany, and also compared favourably with the US and the UK in 2009, 
though these advantages had been eroded by 2018. Relatively muted gaps in Japan again pre-
sent a regularity that requires further explanation, given the high levels of income inequality 
and relatively low levels of public welfare provision for families documented in section 2. 

4. Conclusion 

Overall, we find little evidence to support the hypotheses, derived from the analysis of macro-
structural factors summarised in section 2.5, that socioeconomic inequalities might be the low-
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est in France and the highest in US. The very different social, economic, and educational sys-
tems depicted in section 2 seem to result in educational inequalities that are surprisingly similar 
across countries.  

This exploration of the data from the international databases leaves open many of the questions 
we seek to address in DICE. First, it is unclear whether the effects of the macrostructural dif-
ferences documented in section 2 are confounded by the way demographic and cultural factors 
affect different SES groups in different countries. Differences in the characteristics and condi-
tions of migrant and minority ethnic groups across countries, for example, may lead to differ-
ences in the composition of low- and high-SES groups that work to reinforce or offset the effect 
of social and educational policies on children’s achievement. The same applies to social and 
cultural processes that shape how parental employment patterns and family structure intersect 
with SES. Second, inspection of achievement inequalities at the age of 15 tells us nothing about 
the timing of the evolution of inequality, or the routes by which children from different SES 
backgrounds end up with such disparate outcomes at the end of lower secondary schooling.  

In general, the microdata analysed in DICE can help us to understand whether these inequalities 
arise from different processes in different countries. We can quantify, for example, the role of 
disposable income, family structure, and exposure to preschool or private education in account-
ing for the socioeconomic gaps within each country. We hypothesise that the role of different 
factors will vary across countries with, for example, income and preschool inequalities being 
greater drivers of the gaps in the US and school quality disparities a greater driver in Germany 
and the Netherlands. These analyses will therefore be able to establish links between specific 
macro-structural factors and childhood inequality in a way that is not possible via inspection 
of aggregate SES-related gaps alone. In a sense they will help to identify each country’s 
strengths and weaknesses in limiting the intergenerational transmission of advantage and pro-
vide counterexamples from which each country can learn.  
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Appendix 

Appendix A: Children’s birth cohort and year of data collection of surveys analysed in 

DICE 

Table A1. Children’s birth cohort and year of data collection of surveys ana-
lysed in DICE  

Country Birth cohorts Year(s) of data collection 

France     

ELFE birth cohort 2011 2011-2017 

DEPP panel primary 2005 2011-2016 

DEPP panel secondary 1996 2007-2013 

Germany      

NEPS SC1 2012 2012-2019 

NEPS SC2 2005-2006 2011-2019 (1st Grade: 2013) 

NEPS SC3 1998-2000 2010-2017 

Japan     

JCPS (KHPS & JHPS) 2003-2012 2010-2018 

LSN21 2001 2001-2017 

Netherlands     

Generation R 2002-2006 2002 - ongoing 

UK     

MCS 2000-2002  2001, 2004, 2006, 2008, 2012, 2015, 2018 

US     

ECLS-B 2001 2001-2008 

ECLS-K 2011 2004-2005 2010-2016 

ECLS-K 1998 1992-1993 1998-2007 
Note. Acronyms stand for: ELFE: French Longitudinal Study of Children; DEPP: La Direction 
de l'évaluation, de la prospective et de la performance; NEPS: National Educational Panel 
Study; JCPS: Japan Child Panel Survey; LSN21: Longitudinal Study of Newborns; MCS: Mil-
lennium Cohort Study; ECLS-B: Early Childhood Longitudinal Study, Birth Cohort; ECLS-
K: Early Childhood Longitudinal Study, Kindergarten-First Grade Waves.   
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Appendix B: Further indicators on macrostructural contexts 

Table B1. Further country characteristics, by country 

Indicator Year FR GE JP  NL UK US 

Total fertility rate 2015 2.0 1.5 1.5 1.7 1.8 1.8 
Change in fertility rate 2015 - 

1995 
0.2 0.3 0.1 0.2 0.1 -0.2 

Mean age of women at first 
birth 

20151 28.1  29.4 30.7 29.6  28.5  26.4 

% of children (aged 0-17) living 
with two parents 

2015 77 83 88 86 75 69 

OECD classification of country 
as immigrant destination  

2017 Long-
standing 
destina-
tions with 
many 
low-edu-
cated mi-
grants 

Long-
standing 
destina-
tions with 
many 
low-edu-
cated mi-
grants 

Emerging 
destina-
tion 
countries 
with 
small im-
migrant 
popula-
tions 

Long-
standing 
destina-
tions with 
many 
low-edu-
cated mi-
grants 

Long-
standing 
destina-
tions and 
many re-
cent and 
highly 
educated 
migrants 

Long-
standing 
destina-
tions and 
many re-
cent and 
highly 
educated 
migrants 

% population foreign-born 2015 12.1 14.9 1.6 11.7 13.2 14.5 
Change in % foreign-born (pp) 2015 -

1995 
1.6 5.7 0.5 3.0 6.0 3.8 

% of 15-year-olds born abroad 
or with both parents born 
abroad (PISA 2015) 

2015 13.2 16.9 0.5 10.7 16.7 23.1 

GDP per capita US$ 2015 36.6 41.4 34.5 45.2 44.5 56.8 
Poverty rate (50% median in-
come): 

2015             

Before taxes and transfers (all)   36.4 33.5 33.0 26.7 29.8 26.7 
After taxes and transfers (all)    8.1 10.1 15.7 7.8 10.9 16.8 
Poverty rate (50% median in-
come): 

19952             

Before taxes and transfers (all)  35.0 28.7 19.0 25.6 32.2 26.4 
After taxes and transfers (all)    7.6 7.2 13.7 6.9 10.5 16.7 
Total public spending as % of 
GDP 

2015 32.0 24.9 21.9 17.7 21.6 18.8 

Change in % total public spend-
ing as % of GDP 

2015 -
1995 

3.7 -0.3 8.6 -4.7 4.9 3.7 

Percentage of total health ex-
penditure financed by compul-
sory health insurance and gov-
ernment 

2015 76.7 84.1 84.1 81.4 79.4 84.6 

Change in % total health ex-
penditure 

2015 -
1995 

-2.4 3.8 2.3 6.0 -4.7 38.4 

Maternal employment rate with 
at least one child < 15 years 

20143 72 69 63 75 67 66 

Length of paid maternity and 
parental leave (weeks) 

2015 42.0 58.0 58.0 16.0 39.0 0.0 

Change length of paid leave 2015 -
1995 

26.0 -51.3 0.0 0.0 21.0 0.0 

Length of parental leave with 
job protection (weeks) 

2015 146.0 148.0 44.0 26.0 18.0 12.0 

Length of paid father-specific 
leave (weeks) 

2015 28.0 8.7 52.04 0.4 2.0 0.0 

Proportion of gross earnings re-
placed by maternity benefits 

2014 100.0 100.0 67.0 100.0 31.1 0.0 
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Indicator Year FR GE JP  NL UK US 

across paid maternity leave, at 
100% of average earnings 
Proportion of gross earnings re-
placed by parental leave bene-
fit(s) across weeks of paid pa-
rental and home care leave 
available to mothers, at 100% of 
average earnings 

2014 26.1 65.0 59.9 (17.9)5  nd nd 

Notes. nd means no data available. 1 Numbers for mean age of women first birth are from 2010 for France and 
from 2014 for UK (here England and Wales only). 2 Poverty figures for France are from 1996 and for UK from 
1994. 3 Numbers for maternal employment rate with at least one child under 15 are for Germany from 2013 and 
the other countries from 2014. 4 The total weeks of leaves taken by both parents should not exceed 52 weeks in 
Japan. Mothers can take additional 6 weeks of maternity leave. 5 There is no paid parental leave by law in the 
Netherlands in the classic sense (e.g., Begall & Grunow, 2015, p. 700). Parental leave payments rather depend on 
what is agreed in the collective labour agreement and the employer pays for the parental leave (CNV, 2020). Tax 
benefits were in place until 2015. 
Statistical sources: Source for total fertility rate, share of population foreign-born, GDP per capita: World Bank 
Development Indicators (World Bank, https://databank.worldbank.org/source/world-development-indicators/). 
Source for mean age of women at first birth: Indexmundi (Indexmundi, https://www.in-
dexmundi.com/factbook/fields/mother's-mean-age-at-first-birth). Source for share of children living with two par-
ents, maternal employment rate, poverty rate, share of total public spending, share of health expenditure, length 
of parental leave and earning replacement rates: OECD Stats (OECD, 2019b). Source for immigrant destination 
classification: OECD, 2018b, p. 26. Source for share of 15-year-olds of immigrant origin: OECD, 2016c.  

 




