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INTRODUCTION  

Mapping inequalities in skills in early childhood: the role of formal and informal learning 

environments 

Educational credentials have a central role in contemporary societies, ensuring positive 

returns in both the monetary and non-monetary spheres. Each additional year of school shapes, 

for example, employment opportunities and future earnings once individuals enter the 

workforce. Education credentials associate also with family formation and marriage and 

correlate with health conditions and nutrition, deviant behaviours, and participation in political 

and civic life (Gross et al. 2011). However, contemporary societies are characterized by 

inequalities in both the amount and distribution of resources (Lareau 2003) and education is no 

exception. Despite the process of educational expansion that occurred in almost all Western 

societies over the 20th century has boosted a massive enrolment of men and women in the 

educational system, thus involving in primary, secondary and tertiary education children from 

disadvantaged social strata (Jackson 2013), ñthe pattern of association between class origins 

and the relative chances of children in staying on in education, taking more academic courses 

or entering higher education has, in most societies, been rather little altered ò (Breen and 

Goldthorpe 1997, 276). As such, although the effect of social class on educational outcomes 

has on average declined during the last century (Breen et al. 2009), a massive amount of 

sociological research confirms that, contrary to all expectations, social inheritance, i.e., the 

economic, social, and cultural resources available to the family of origin, continues to affect 

individual educational performances and transitions, so that opportunities remain unevenly 

distributed (Esping-Andersen 2008; Blossfled et al. 2017; Blossfeld et al. 2014, 2016; Blossfeld 

and Shavit 1993).  

How can this be explained, and what can we do to tackle this problem? To address these 

questions, we need to take a step back and look at when and where these inequalities originate. 

Much sociological evidence indicates, for example, that inequalities in educational 

achievements and attainments due to social backgrounds are present already in primary and 

secondary schools and, at the same time, that family social position matters for crucial 

educational transitions, such as that towards vocational schools or universities1. Yet, despite 

 
1 The sociological literature converges in claiming that social inequalities in educational outcomes are the result 

of two separate mechanisms, labelled as primary and secondary effects (Boudon 1974). Hence, inequalities 

in educational opportunities (IEO hereafter) are a matter of both performances and choice. Primary effects 

of IEO refer to social inequalities in achievements and they are ñthe consequence of a complex interaction 

between educational institutions and the cultural, economic, and social resources of individuals and their 



10 
 

todaysô children face, compared to previous generations, divergent destinies in their life paths 

because of growing disparities in parental resources (McLanahan 2004) already from early 

ages, ñsociological research has neglected social inequalities in early educational experiences 

of childrenò for a long time (Blossfled et al. 2017, 3). It is only recently that a growing body of 

research provides evidence for children from different social backgrounds entering primary 

schools with already considerable gaps in their reading, language, and numeracy skills 

(Waldfogel 2012; Weinert, Ebert, and Dubowy 2010; Dämmrich and Triventi 2018). 

Furthermore, new findings from longitudinal research report that babies whose parents belong 

to different social groups present, at birth, tiny gaps in their cognitive abilities that tend to 

rapidly increase during toddlerhood and the pre-school age, resulting in quite substantial 

differences in early cognitive skills before Kindergarten entrance  (see for a review Kulic et al. 

2019).  

If  ñearly experiences are built into our bodies, with lasting impacts on learning, 

behaviour, and both physical and mental healthò (Center on the Developing Child at Harvard 

University 2016, 4), a strong start can make the difference. Recently, early childhood has been 

seen, on the one hand, as a promising and sensitive life period, full of opportunities and rapid 

changes that are foundational for short and long term success (Cunha and Heckman 2007) and, 

on the other, as a life-stage with great vulnerability for development. If  children fail to build 

basic skills in various ability domains during the first five years of life, this can bring significant 

disadvantages that can undermine development, threatening future outcomes as well (OECD 

2018). Although unquestionably, part of differences in educational performances is due to 

hereditable characteristics (de Zeeuw, de Geus, and Boomsma 2015), the process of skill 

formation is not merely a matter of genes and biology. Brains develop not just as a function of 

hereditable traits, but also thanks to the network of relationships that children build with 

relevant others and materials encountered during the process of growth. Recent scientific 

discoveries highlight that not only genes alone cannot fully explain developmental outcomes, 

but also that the gradual acquisition of competencies depends on appropriate inputs from the 

surrounding environments, which chemically modify how certain genes are expressed and 

come at play. Thus, apparently, ñwhile genetic factors exert certain potent influences on human 

 
familiesò (Jackson 2013, 12). Secondary effects of IEO describe inequalities in educational choices once 

abilities have been controlled for. This means that, at the same level of performances, children from different 

social groups will still differ in terms of their educational preferences since ñthe costs, benefits, and expected 

probabilities of success associated with different educational outcomes differ according to socioeconomic 

backgroundò (Jackson 2013, 14). Taken together, these two effects are claimed at explaining divergences in 

educational achievements (Volante et al. 2019) and  attainments (Barone and Ruggera 2018) for individuals 

with different social backgrounds in European countries over time. 
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development, environmental factors have the ability to alter family inheritanceò (Center on the 

Developing Child at Harvard University 2016, 14).  

Consequently, the foundations of learning are also embedded in the experiences and 

interactions that children undertake in various informal and formal environments over the life 

course. Among the former, the family stands out as one of the most important. Indeed, parents 

are among childrenôs first educators, and they are, especially during early childhood, relevant 

decision-making agents for their offspringôs first educational transitions, thus highly 

influencing their educational fortunes from the start. Yet, while parental attachment and support 

are primary, young children are experiencing more and more close relationships with other 

nurturing actors in institutional care settings nowadays. The early childhood education system 

has witnessed an expansion in virtually all Western countries starting from the early 2000s. 

From being perceived as a tool for enhancing female labour market participation, work-family 

balance, and integration of vulnerable children, childcare services are more and more linked to 

childrenôs right to an equitable and promising start in education. As such, previous research 

suggests that both quantity and quality features of childcare attendance influence childrenôs 

literacy and have a long-lasting impact on performances. When of high-quality, formal care 

attendance should be most beneficial for socially disadvantaged students, who cannot count on 

attentive and stimulating learning environments at home.  

This dissertation locates within the literature on child development, early education, and 

social stratification, aiming at further contributing to the sociological evidence on the 

mechanisms that lead to inequalities in skills. With the imperative to understanding which 

factors and conditions may influence early learning, we focus primarily on inequalities in 

learning outcomes, i.e., discrepancies in ñchildrenôs intellectual capacity at a certain point in 

time expressed in certain skills, abilities, and competenciesò (Skopek et al. 2017, 6), that 

originate in early childhood. This dissertation aims at being holistic in its approach, thus 

including diverse types of ability domains. As such, we consider both emerging cognitive and 

noncognitive skills, being the latter much more overlooked than the former by previous 

research. The core of this dissertation lies in the analysis of the characteristics of the early 

institutional and familiar learning environments as growth-promoting or, on the contrary, as 

unfavourable contexts for development. We believe that grasping better knowledge on what 

happens during early years is crucial since, as observed by Cuhna and Heckman (2009, 320) 

ñpreferences and skills determined early in life explain a substantial part of lifetime 

inequalitiesò. Since skills are self-productive, a weak and impoverished start at a young age has 

a detrimental impact on later development, even if restorative interventions are put in place at 
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later ages (Cunha and Heckman 2007). More broadly, this dissertation covers three main topics: 

(1) the consequences of formal care attendance on cognitive and noncognitive performances in 

both the short and long term; (2) the factors at play during the care selection process and their 

dynamics, and (3) the joint role of quality dimensions of both formal and informal learning 

environments on early skill development. All these topics were addressed with sociological 

lenses by examining consequences for children from different social backgrounds. 

In the first stance, we question whether and how much early childhood education 

matters in the lives of children around Europe, detecting whether participation, the timing of 

entry, and intensity of exposure influence cognitive and noncognitive abilities once children are 

adolescents. In Chapter 2, we are interested in examining the enduring benefits of early 

childhood education, and its eventual compensatory role by asking the following questions: are 

the effects of early childcare education long-lasting? can early childhood education be an 

equalizer of opportunities for children from socially disadvantaged social backgrounds? are 

these patterns similar across countries or is there any specificity? We expand previous findings 

by analysing the effect of formal care on later skills by providing a better measure of childcare 

and preschool attendance and more robust estimates. By adopting recent cross-national survey 

data from the OECD's Programme for International Student Assessment, we find that if 

preschool has enduring beneficial effects on cognitive and non-cognitive skills in all countries 

under analysis, especially in contexts where preschool is of high quality and for children from 

less socially advantaged families. On the contrary, participation in nonparental care when 

younger than three years has a detrimental impact on later skills, which is stronger for children 

from less socially advantaged families. 

In the second stance, since in most Western countries early childhood education has 

become a steppingstone in the educational career of many children, we are interested in 

examining the pattern of choices for formal care during the first three years of childrenôs lives. 

In Chapter 3, we ask whether and how much parental social position, beliefs, and other family 

and child characteristics are interrelated with early childhood educational choices. We claim 

that examining the circumstances under which parents select childcare is relevant for at least 

two reasons. First, without information on the selection of care researchers may casually 

attribute childrenôs developmental outcomes to the type of childcare when at least part of the 

variation in skills may be due to selection factors that operate in advance. Second, if we assume, 

as research reports, that early childhood education is beneficial for human capital accumulation, 

selectivity in early educational decisions may lead to the exacerbation of the achievementsô 

gap, favouring, on average, children who come from an already privileged social background. 
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We adopt data from a large-scale, recent newborn panel study for examining the determinants 

and the dynamics of parental decisions towards early childhood education in Germany. By 

using a comprehensive theoretical framework, we (i) add new evidence on an understudied 

educational transition, i.e., that towards formal childcare settings, while we (ii) consider that 

factors affecting selection into childcare may dynamically change accordingly to childrenôs 

developmental ages. Our findings suggest that, despite a decade of institutional reforms, equity 

in accessing formal childcare remains a pipe dream in Germany, with inequalities being most 

pronounced at two years old. Moreover, access to childcare can be seen as a function of both 

rational choices and parental beliefs towards child-rearing practices and work, indicating how 

institutional care is more and more perceived as a skills-enhancer for both childrenôs and 

mothersô human capital.  

In the third stance, Chapter 4 focuses on the influence of quality features in both formal 

and informal learning environments, asking whether these two settings can be relevant for 

explaining differences in skills before entering primary school. Although the better quality in 

formal and informal learning settings is beneficial for developmental outcomes, few are the 

studies that simultaneously investigate their role. Because of the scarcity of data providing 

adequate information on both family and preschool learning environments, previous empirical 

studies have mostly focused on returns of either formal care or familiar inputs on early cognitive 

development. We extend the literature, by providing evidence on the complex relationship 

between these two main sources of care with early skills by focusing on a rather overlooked 

context, i.e., Ireland. By relying on a rich and representative infant panel study, our findings 

highlight that, together with childrenôs social origins, other features of the home learning 

environments, such as parenting behaviours, practices, and adequate learning materials at home, 

are pivotal for early skills development. Moreover, high-quality childcare in Ireland is an 

enhancer of noncognitive skills, while being not adapted for boosting literacy abilities. We also 

find evidence for the fact that parents with a poor social position should be made aware that, by 

showing a more responsive and age-appropriate behaviour, they can positively affect their 

offspringôs early emotional and behavioural skills. Moreover, there are hints for the substitution 

role of high-quality ECE on emotional skills for children whose parents are rather hostile and 

unresponsive in their parenting behaviours. At the same time, for obtaining the highest gains 

on early cognitive skills from high-quality ECE participation, parents should engage their 

children in literacy stimulating activities at home, supporting their motivation to learn also with 

adequate educational materials.  
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To sum up, this PhD dissertation focuses on three main topics, each developed through 

core research questions. First, Chapter 2 examines the consequences of early childhood 

education on later educational outcomes by asking: are the effects of early childhood education 

long lasting until secondary school? Do they vary across countries? Second, Chapter 3 looks at 

patterns and choices of early childhood education by means of the following questions: which 

factors lie behind care selection process? Does the relevance of these factors change over 

childrenôs first three years of life? Third, Chapter 4 analyses the complex interlacement for 

early skill development between care experienced in the family and in formal settings by 

querying: to what extent does quality of both the home learning environment and childcare 

influence childrenôs early skill development? what about their interactive influence? 

Preliminary to these analyses, Chapter 1 provides a review of the theoretical literature on skill 

development by introducing and describing the main concepts and issues covered in this PhD 

dissertation, i.e.: skill development, learning environments, care regimes, and social 

inequalities. Moreover, Chapter 1 struggles to furnish the reader with a concise summary of the 

relevant dimensions attached to each concept: a preparatory effort to the empirical analyses and 

contextualization of the results within country-specific care regimes (Chapters from 2 to 4). 

Finally, we summarize the lessons learnt, conclude, and explore limits and future research 

avenues in the last chapter of this PhD dissertation.  
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1. CHAPTER 1. SKILL DEVELOPMENT AND LEARNING IN 

CONTEXTS: A THEORETICAL FRAMEWORK  

1.1. On skills definitions and measurement  

While growing up, individual knowledge is built upon, on the one hand, personal traits 

that are rather stable and defined by hereditability and, on the other, by a set of different types 

of abilities (i.e., skills) that individuals acquire, collect, learn, and shape constantly throughout 

the whole life course within diverse environments, including families, schools, and peers (Kautz 

et al. 2014). Skills are multiple and enable individuals to participate actively and successfully 

in society, determining a relevant array of different social and economic outcomes (Heckman, 

Stixrud, and Urzua 2006).  

1.1.1. What do we talk about when referring to skills? 

Both cognitive and non-cognitive abilities have been found to determine a relevant array 

of different social and economic outcomes, from the acquisition of skills to productivity in the 

labour market (Heckman, Stixrud, and Urzua 2006). Although an analytical distinction between 

the two is helpful, these dimensions are cross-feeding. This means that, for instance, few human 

activities are performed without the use of cognition while, at the same time, emotional states 

and personality affect human reasoning (Cunha and Heckman 2009; Kautz et al. 2014). Both 

cognitive and non-cognitive abilities can be defined as skills, in the sense that, in particular 

during the first five years of age, they are changeable and shaped by the surrounding 

environments and conditions (Kautz et al. 2014).  

1.1.1.1. Cognitive skills 

The literature divides cognitive skills into two dimensions, i.e., domain-general, and 

domain-specific cognitive abilities. Domain-general cognitive abilities are those abilities that 

are relatively independent of the context and the culture in which individuals grow up2. These 

competencies are basic individual abilities that have been extensively explored within 

intelligence theories since they lay at the basis of intelligence thinking and action. Domain-

general cognitive abilities are sometimes called ófluid intelligenceô or ócognitive mechanicô and 

they capture, for instance, ñperformance differences in the speed of elementary cognitive 

processes, the capacity of working memory, or in the ability to apply deductive or analogous 

 
2 As independent from the context, domain-general abilities will not be considered as an outcome of interest for 

this Ph.D. thesis. 
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thinking in new situationsò (Weinert et al. 2011, 71). Domain-general cognitive abilities are 

often captured through IQ tests that, for instance, result to be malleable to changes up until the 

tenth year of age (Cunha and Heckman 2007; Kautz et al. 2014). As deduced by recent findings 

from an intervention study aimed at enriching the environment of socially deprived children 

through preschool participation in the United States, by age ten the mean IQs of children who 

participated in the Perry Preschool Program (treated) and that of those who were not exposed 

to the program (the control group) were the same (Figure 1.1). Nevertheless, preschool 

attendance abruptly boosts IQs of the treated group shortly after the programôs entry and these 

benefits last up to seven years of age.  

 

Figure 1.1 Perry Preschool Program: IQ, by age and treatment group 

Source: (Almlund et al. 2011, 5) 

Domain-specific abilities are those competencies that have, instead, a subject-specific 

focus. Here, the dimension under examination refers to acquired knowledge, which is often 

captured by teacher-assigned grades or standardised achievement tests. International large-scale 

surveys of studentsô and adultsô performances, such as the Programme for International Student 

Assessment (PISA) or the Adult Literacy and Life Skills (ALL), has largely influenced the 

measurement of domain-specific abilities. More generally, scholars agree in claiming that both 

native and foreign language competencies, as well as mathematical and scientific literacy, are 

important domain-specific competencies since they enable individuals to successfully deal with 

everyday problems and situations (Weinert et al. 2011). 
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1.1.1.2. Non-cognitive skills 

Despite being extensively studied by personality psychologists since the past century, 

non-cognitive skills, i.e., an heterogenous set of abilities beyond intelligence, reasoning, and 

acquired knowledge, have been recently recognized as crucial for later success in the field of 

economics of education (Almlund et al. 2011). Although varied in their nature, these skills are 

normally grouped together with the umbrella term ónon-cognitiveô and previous findings show 

that non-cognitive abilities such as attention, self-regulation and perseverance strongly relate 

with academic achievement (e.g., writing and numeracy); psychosocial outcomes (e.g., mental 

health problems); social skills and school readiness; cognitive and language outcomes (e.g., 

overall intelligence, verbal and performance intelligence, expressive and receptive vocabulary) 

(Smithers et al. 2018). Moreover, achievement motivation, personal goals, the development of 

interests both inside and outside school, self-concept and self-regulation, personality and social-

behaviour are additional non-cognitive skills that research indicate as pivotal for educational 

performances, processes, and competence development (Wohlkinger et al. 2011).  

However, although research highlights the relevance of these ónon-traditionalô abilities, 

the literature lacks a clear and univocal definition of non-cognitive skills. The latter have been 

variedly named, with most recurrent synonyms being soft skills, personality traits3, character 

skills or socio-emotional skills. Therefore, the term encompasses a varied set of attributes that 

includes different characteristics, such as ñperseverance, motivation, self-esteem, self-control, 

conscientiousness, and forward-looking behaviourò (Cunha and Heckman 2009, 323). Recent 

classifications distinguish three relevant dimensions: (1) achieving goals; (2) working with 

others; and (3) managing emotions. The first dimension relates to engagement, i.e., studentsô 

commitment at school and passions for goals; effort (i.e., the mental energy devoted to 

learning); and perseverance (i.e., studentsô endurance and self-control to concentrate in tests). 

The second dimension links to social communication and team-working abilities, while the 

third one focuses on dimensions such as emotional stability, self-esteem, and impulse control 

(OECD 2015; Azzolini et al. 2019). Table 1.1 briefly summarizes the set of learning outcomes, 

both in the cognitive and in the noncognitive sphere that children form and develop during the 

first years of life.  

 
3 Personality traits are generally represented by the well-accepted Big Five taxonomy (i.e., openness to experience, 

conscientiousness, extraversion, agreeableness, neuroticism) and are rather stable individual characteristics, 

hard to change (Azzolini et al. 2019). Since we are interested in aspects that may change according to the 

social settings and external stimulation, we decide to not consider those traits in this dissertation. 
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Table 1.1 Main early learning outcomes of interest 

Cognitive skills 

Domain-general  e.g., pattern recognition, process speed, memoryé  

Domain-specific  

Emergent reasoning 
e.g., non-verbal problem solving, visual perception and 

analysisé 

Emergent literacy 
e.g., preverbal communication, vocabulary, listening 

comprehension, phonological awareness, readingé 

Emergent numeracy e.g., working with/knowledge of numbers, counting é 

Noncognitive 

skills 

Achieving goals e.g., engagement, effort, perseveranceé  

Working with others  e.g., communication, teamwork, empathy, trusté  

Managing emotions 
e.g., emotional stability, self-esteem, impulse control, social 

behaviouré  

Source) Own elaboration, adapted from OECD, 2015.  

1.1.2. If  skills are changeable, how do they develop over time?  

Even though the process of skills acquisition is a dynamic one, thus occurring 

throughout the entire life from childhood to adulthood, some periods are more critical than 

others. Early childhood represents a fascinating period since (a) learning occurs at a fast pace, 

and (b) it sets the conditions for further development. For what concerns the first statement, 

recent psychological research demonstrated that cognitive development begins already in the 

womb, with foetuses that exhibit different movement patterns, such as yawning, stretching, 

thumb-sucking, and rotating, already by the fifteenth gestational week. Foetuses have been 

found to have, in addition, a rudimentary form of memory (e.g., they can remember the maternal 

voice and learn some specific piece of music), attention (e.g., their heart rate has been found to 

decelerate to certain sound), and learning (e.g., their hearts are found to habituate to 

vibroacoustic stimuli) (Goswami 2008).  

After birth, the subsequent years of life are of fundamental relevance for childrenôs 

cognitive, linguistic, motor, social and emotional development: it is specifically during infancy 

and early childhood that the brain has a high degree of plasticity and develops at a fast speed. 

Shortly after birth most of the 1,000 trillion connections present in the adult brain are formed. 

Childrenôs brain doubles in size, new synapses (i.e., connections between neurons) are formed, 

while old ones are pruning away for adapting to the surroundings. Brainôs circuits become more 

and more specialized and efficient and, by the age of three, childrenôs brains are more active 

than those of an adult (Goswami 2004; Center on the Developing Child at Harvard University 

2016). Moreover, during the first five years of life basic skills are rapidly and simultaneously 

formed in diverse domains, from the sensory-motor area to the cognitive one, from the 

development of social to emotional skills (OECD 2018). Therefore, despite knowledge is built 

over time, early years are a fertile period where childrenôs learning capacities are at their 



19 
 

maximum while, with the passing of years, the process of learning new skills becomes more 

problematic, since it needs more effort to be accomplished (Figure 1.2) (OECD 2018).  

 

Figure 1.2 The brain ability to change as a function of age. 

Source: (OECD 2018, 6) 

Examining skills at early ages is relevant because skills are self-productive, meaning 

that skills acquired in a specific period are self-reinforcing for those acquired later (Cunha and 

Heckman 2007). According to the economic literature, the highest returns of investments in 

individualsô human capital occur when individuals are at their initial stage in life, i.e., well 

before the beginning of primary school (Figure 1.3). Therefore, the higher the number of 

abilities obtained during childhood, the higher the number of abilities at a later period. The 

óskills beget skillô requirement applies to both the same skill and to skill coming from diverse 

ability realms. For example, learning to speak a foreign language before turning 12 years old 

corresponds to speaking it without an accent than it would have been if children start to learn 

than idiom at older ages. At the same time, in a process of cross-productivity ok skills, strong 

emotional security feeling at a given point in life promotes, for instance, successive acquirement 

of maths abilities) (Cunha and Heckman 2007). Moreover, despite early years matter 

tremendously for the development of skills, later age points are important too: because of the 

dynamic-complementarity of skills early investments facilitates the productivity of later 

investments but, for being effective, to early investments should follow other investments at 

later age points (Cunha and Heckman 2007). 
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Figure 1.3 Rates of return to investment in human capital as a function of age 

Source: (Knudsen et al. 2006, 10157). 

1.2. Learning in contexts 

Hereditability alone cannot explain the onset of individual differences in skills, 

educational achievements, and attainments that find a complete description only once 

environmental influences and conditions are considered in the picture. Findings from research 

on the social and emotional growth of children report how in fact that ñeven when there is a 

gene (or a set of genes) that places individuals at risk of poor health or development, the 

environment can play a decisive role in determining how that gene (or set of genes) is 

expressedò (Waldfogel 2006, 17). Thus, the process of skill formation is not only a matter of 

genes and brain plasticity, but learning is a socially mediated process where diverse actors relate 

in their surrounding social contexts (Bäumer et al. 2011a). Learning is life-long nourished by 

and occurs via the interactions that children have with their proximal and more distant 

environments, in terms of the social exchanges they can have with, for instance, their parents, 

kins, peers, teachers, in their neighbourhoods, schools and other learning places (Shonkoff and 

Phillips 2000).  

Therefore, learning does not occur in a vacuum, but it is the product of complex 

synchronic and dynamic interactions between an active, developing child with his/her 

surrounding environments. The Bronfenbrennerian bio-ecological model (Figure 1.4) well 

depicts the complex interplay of relationships and exchanges in diverse settings that can affect 

the process of children growth. The contexts, where children are reared from their infancy 
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onwards, are multiple and nested one in the other. They include networks of childrenôs proximal 

family and extended family; childcare, preschool, and school settings; friendships and 

neighbourhood networks; the broader social structure of a society, with specific cultural norms, 

societal values, and institutions. All these interactions and reciprocal influences between 

different systems occur over time, within a chronosystem, that accounts, for instance, for major 

life transitions as well as for environmental and historical events (Bronfenbrenner and Morris 

2006; Shonkoff and Phillips 2000; Linberg 2017). Of great relevance is the emphasis given to 

the role of children, who are not considered passive and incapable actors anymore, but active 

individuals able to affect, with their peculiar personal endowments and traits, the environments 

in which they grow. For making an example, both parents and children bring into action their 

characteristics, multiple and specialized skills, and both change because of their mutual 

interaction (i.e., Sameroffôs transactional model). If these are the premises, the core of the 

transactional-bio-ecological model lies in the so-called proximal processes, i.e., ñparticular 

forms of interaction between organism and environment (é) that operate over time and are 

posited as the primary mechanisms producing human developmentò (Bronfenbrenner and 

Morris 2006, 795). To be effective, these interactions ñmust occur on a fairly regular basis over 

extended periods of timeò (Bronfenbrenner and Morris 2006, 789). These enduring interactions 

are not just a reciprocal interplay between individuals (e.g., between children with parents, 

educators, and peers) but they can also involve symbols and objects (e.g., group or solitary play, 

reading) (Linberg 2017).  

 

Figure 1.4 The Bronfenbrenner's ecological perspective on child development 

Source: (Greene et al. 2014, 6) 
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1.2.1. Which learning contexts?  

The contexts in which individuals acquire and develop their skills are multiple and 

multidimensional, usually denoted with the adjectives formal, nonformal, or informal.  

Formal learning environments are the institutions of the educational system where 

education is normally carried out. In these settings, learners are qualified, based on their age, 

with the terms pupils or students and are taught by qualified personnel, who offer specific 

curriculum-based learning. In these settings, learning is usually compulsory up to a certain age 

point and it is highly structured in its content, timing, and subjects. Within the formal 

environments of schools, universities, and apprenticeships, individuals receive certificates that 

prove their competencies; learning follows a more or less ordered trajectory that, from early 

childhood education settings to primary schools, lower and upper secondary schools, finally 

culminating with tertiary education (Rauschenbach et al. 2004; Bäumer et al. 2011a).  

Research interests have been mostly devoted to examining the standardized, carefully 

arranged and programmed learning offered by formal environments leaving rather understudied 

the influence on child development of other complementary environments. More specifically, 

learning in informal environments is rather self-imposed, since it is based on an individual 

choice, slow-going, and flexible. In these settings, for the vast majority of cases, learning is 

unscheduled, incidental, and implicit. The learning process is described, indeed, as ñactive, 

voluntary, self-discovering, self-determined, open-ended, non-threatening, enjoyable, and 

explorativeò (Boekaerts and Minnaert 1999, 536). Informal learning environments are, for 

instance, those provided by family members, peers, and significant others. Non-formal learning 

environments are less clearly located within the structure of the educational system, being 

somewhat in-between between formal and informal learning. These settings (e.g., child and 

youth services, religious communities, museums, sports associations, or music schools), despite 

being structured and intentional, are neither regulated nor formally supported (Boekaerts and 

Minnaert 1999; Rauschenbach et al. 2004; Bäumer et al. 2011a; OECD 2015). Because the 

interest of this dissertation lies in educational inequalities and the relevance of early years for 

skill development, we focus on two learning environments where, we claim, children spend 

most of their time while in infancy and early childhood. These are the home learning 

environment (HLE hereafter) and the early childhood education system (ECE hereafter).  

Among the informal learning context of special interest is the HLE. It is particularly 

during childhood and adolescence that parents set the conditions for childrenôs development 

and future learning and, this influence is even stronger during a childôs first two years of life, 
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when constant care, time and stimulating interaction are needed (OECD 2018). The set of 

familiar resources and the various conditions that parents create at home contribute to shaping 

childrenôs development. This peculiar setting accompanies children towards all their processes 

of development, having a long-lasting impact on not just their educational processes but on 

many other life realms (Cunha and Heckman 2007). Among the formal learning environments, 

in many industrialized countries young children spend a large amount of time in non-parental 

care settings nowadays. The ECE has grown in its importance for facing problems of, for 

instance, (a) work-family reconciliation, because of high participation of women in the labour 

market and an increase in single-parent households, (b) low fertility rates, and (c) risks of 

poverty and social inclusion. Moreover, more recently, the formative years before entering 

compulsory primary school are increasingly acknowledged as foundational for further 

development and, consequently, (d) early childhood education is largely perceived as an 

investment in childrenôs learning, which produce a much consistent return in human capital 

than similar investments at older ages (Gambaro, Stewart, and Waldfogel 2014; European 

Commission 2013).  

1.2.2. Home Learning Environment 

Among different environments, family represents the first proximate context in which 

children are raised, socialized, where they first acquire basic skills and start to form their 

behaviour (Masten and Schaffer 2006). Even if education is normally associated with formal 

settings, studies have found that family influence on childrenôs development is always stronger 

than any institutional educational influence (Sylva et al. 2004; Melhuish et al. 2008). Therefore, 

it seems that ñthe care that young children receive from their parents (é) lays the foundation 

not just for their physical growth and health but also for their cognitive and emotional growth 

and developmentò (Waldfogel 2006, 38). This occurs since parents are among the first actors 

who are responsible for childrenôs process of skills formation long before they enter compulsory 

school. It is particularly during childhood that parents set the conditions for childrenôs 

development and future learning, having a pervasive impact on their offspringôs attitudes 

towards learning, school readiness, and academic achievements (Sammons et al. 2015).  

1.2.2.1. Understanding the multidimensional nature of HLE 

As a demonstration of warm, supportive feelings and interest in childrenôs growth and 

learning, empirical findings show how a genuine and active parental involvement significantly 

and positively relates with school readiness and educational outcomes (Baizán, Domínguez-
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Folgueras, and González 2010; OECD 2011a; Gracia 2012). It stimulates the development of 

skills while, at the same time, it keeps alive two important precursors of childrenôs school 

success, i.e.: curiosity and motivation for learning (Pomerantz, Moorman, and Litwack 2007; 

Melhuish et al. 2008). However, parental involvement is a difficult concept to define because 

it encompasses several strategies that contribute to improving childrenôs learning process. In 

the literature, three are the dimensions that conceptualize this concept: parenting goals and 

beliefs, styles, and practices.  

Parental beliefs refer to ñwhat parents expect the course of development to look like and 

what parents see as their own role in childrenôs developmentò (Hoff, Laursen, and Tardif 2002, 

235), while parental goals are the outcomes towards which parents direct their effort. Research 

extensively indicates that parental belief system and aspirations for their offspringôs educational 

attainment is positively linked with many educational outcomes, such as childrenôs setting of 

academic goals, effective achievements, persistence in school, course enrolment, intellectual 

abilities, and attendance of college (e.g., Bronstein, Ginsburg, and Herrera 2005). Parenting 

styles measure the attitudes parents have towards their offspring; the emotional climate through 

which these attitudes are communicated; the atmosphere in which children are raised, thus 

including measures of sensitivity and responsiveness (Baumrind 1966; Spera 2005). Parenting 

styles have been further divided into three types within the well-known taxonomy offered by 

the clinical and developmental psychologist Diana Baumrind: authoritative, authoritarian, and 

permissive4. Authoritative parents are those who most beneficially influence child development 

thanks to their appropriate behaviours. Finally, parenting practices encompass a large domain 

of behaviours that parents have during their interactions with their offspring. These practices 

help children to reach different socialization goals. If  the aim is to enhance school proficiency, 

parental practices at home may involve, for instance, doing homework together or providing an 

environment that is supportive to literacy goals through the presence of books or with the 

engagement in cognitively stimulating literacy activities on a routine basis (Darling and 

Steinberg 1993; Hoff, Laursen, and Tardif 2002; Pomerantz, Moorman, and Litwack 2007). For 

instance, beneficial parenting practices for skill development during early childhood are singing 

songs, reading, and telling stories. These activities help children learn, encourage imagination 

 
4 Permissive parents behave in a nonpunitive, acceptant, and affirmative way. Permissive parents allow children 

to regulate their activities, without exercising control. Authoritarian parents shape and control childrenôs 

behaviours according to a set of standard imperatives. Authoritative parents supervise childrenôs activities 

in a rational manner, they encourage verbal communication for children giving reasons for their behaviour. 

Authoritative parents recognize and enforce childrenôs expressions of their individual interests (Baumrind 

1966, 1978). 
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and phonological awareness, improve childrenôs vocabulary and love for language (Rodriguez 

and Tamis-Lemonda 2011; Waldfogel 2012). Of course, these ódevelopmentalô practices are 

changeable, since they strictly relate to the specific life-stage children are living. For balanced 

growth, children need both physical care (e.g. feeding, bathing, putting children to bed, 

watching overé) and interactive care (e.g. playing, reading, verbal interaction, and teaching) 

(Gracia 2014). Parents of infants and toddlers are highly involved in physical care (Waldfogel 

2006), which is devoted to accomplishing childrenôs basic needs, security, and well-being. For 

these reasons, physical care is highly demanding, being both physical- and time-intensive (Cano 

2019). Instead, interactive care depicts activities that are devoted to childrenôs cognitive and 

social needs (Gracia 2014). Despite interactive care being more present during the preschool 

phase (i.e., when children aged 3 to 5 years old) (Gracia 2015), it may be that parents spend 

developmental time with their offspring also at older ages since they aim at ameliorating their 

offspringôs skills through appropriate stimuli.  

1.2.2.2. Evidence for the influence of early years HLE on skills  

Previous studies have mainly examined the short-term impact of various HLE 

dimensions on achievements. For England, Melhuish and colleagues (2008) find that childrenôs 

activities at home, such as the frequency of reading, going to the library, playing with numbers, 

painting and drawing, being taught letters, numbers, songs/poems/rhymes, has a significant 

positive effect on literacy and numeracy achievements at age 5 and 7. More recent longitudinal 

associational papers for the whole population find robust evidence for the beneficial influence 

of different dimensions of early HLE on cognitive development mostly during childhood and, 

in a few cases, lasting also in adolescence. In Australia, for instance, children with a low-

increasing parental involvement over time (the observation period goes from when children are 

2 to 6 years old) score below the national minimum standards on reading, writing, and numeracy 

literacy once compared to children whose parents have been stably involved in shared book-

reading practices during early childhood (Hayes and Berthelsen 2020). Dimosthenous, 

Kyriakides, and Panayiotou (2020) report that, in Cyprus, HLE has significant, albeit low, short- 

and long-term benefits on studentsô achievements in mathematics (i.e., during the first school 

year and after two consecutive school years) especially when looking at measures linked to 

learning materials5 rather than that those linked to joint parent-child activities. Silinskas and 

colleagues (2020) offer additional evidence of the long-term effect of early years HLE on 

 
5 Such as books, musical instruments, computer, access to the internet and encyclopaedias.  
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language and literacy skills in primary school in Finland, while Lehrl and colleagues (2020) 

confirm the beneficial influence of both early and secondary school HLE on reading and maths 

competencies in Germany. Going beyond primary school years, Sammons and colleagues 

reinforce the claim that early HLE6, along with some specific dimensions of HLE at later ages, 

is associated with academic achievements in English and maths at 14 and 16 years old in 

England. Finally, by looking at the HLE characteristics of a sample of low-income children in 

the US, Rodriguez and Tamis-LeMonda (2011) reveal a strong association between HLE, 

vocabulary and emergent literacy skills across childrenôs first 5 years of life, highlighting the 

advantage of children who have been constantly experienced stimulating HLE against those 

who lived in less supportive environments. To the best of our knowledge, evidence for an 

enduring influence of early HLE on socio-emotional skill development is much overlooked.  

1.2.3. Early Childhood Education 

Since the 1960s a rising number of children has been enrolled in ECE (Melhuish et al. 

2015). In 2014, almost nine out of ten four-years-old (87%), 78% of the three-year-old children 

and about 40% of those aged two years old were enrolled in early childhood education7 in the 

OECD countries (OECD 2017a). Over the years, childcare has been conferred with two main 

functions: on the one hand, it supports mothersô employment and work-family balance, on the 

other, it is a way for investing in childrenôs human capital. First, in recent years, female labour 

force participation has rapidly increased in most countries, but mothers still struggle to achieve 

a satisfactory workīlife balance. Childcare facilities are important measures that help the 

primary caregiver, usually mothers, to take time away from childrearing for employment. 

Indeed, research has found that labour market participation, particularly of mothers, is relevant 

for pushing demand for childcare services and, in turn, the availability of these settings 

increases especially female labour market participation (Del Boca 2015). Being able to come 

back to work is important since, in this way, mothers can avoid risks of poverty for their families 

through income gains. Childcare has been recently seen also as an investment in childrenôs 

human capital, being a tool for homogenizing childrenôs school readiness and equalizing life 

 
6 i.e., frequency of parent-child learning activities and routines during preschool years.  
7 With the term early childhood education, OECD considers both early childhood educational development 

programmes (ISCED01) and pre-primary education (ISCED02). The former targets especially children 

under 3 years old, providing a visually stimulating and language rich environment, where children can 

especially foster their language acquisition and communication and motor skills. The latter refers to 

programs aimed at children in the years prior to primary school enrolment, i.e., between 3 and 5 years old. 

Children improves here their language and social skills, starting to develop logical and reasoning abilities, 

with the introduction of alphabetical and mathematical concepts as well (OECD 2017a). 
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chances from the very beginning (Esping-Andersen 2009). ECE has become, therefore, an 

educational right for every child, regardless of their ages and socio-economic backgrounds. 

1.2.3.1. Features of ECE in Europe  

ñThe availability of high-quality, affordable childcare facilities for young children from 

birth to compulsory school age is a priorityò (European Commission 2013, 4) for the European 

Union, confirming the relevance that these services have gained in the public international 

debate over the years. In 2017, the European Commission further states that high-quality 

affordable early childhood education and care is a right for all children, but in particular for 

those who come from disadvantaged backgrounds, who ñhave the right to specific measures to 

enhance equal opportunitiesò (European Commission 2017, 19). However, in exploring the role 

of the early childhood education system for inequalities in early educational opportunities and 

outcomes, we should consider the characteristics of the care regime. In fact, the ECE system 

efficacy in reducing inequalities varies, in Europe, according to four specific features: 

availability, accessibility, acceptability, and adaptability8.  

Availability refers to the governmental commitment to provide ECE (van Belle 2016) 

as a childrenôs right to education. Certainly, ECE provision varies greatly across Europe. The 

vast majority of countries deliver childcare in centre-based settings separately, depending on 

childrenôs age. Young children, from infancy to toddlerhood (i.e., between 0 and 2 years old) 

are cared for in the so-called early childhood care and education (ECEC hereafter) system, 

while children from three years to school age are enrolled in preschools9. This general division 

reflects the fact that services, in the first age phase, are perceived more as care settings while, 

at older ages, they start to be more directed also towards the provision of early education for 

supporting school entry. In some countries, there are unitary single integrated ECE settings, in 

which children from different ages attend the same environment until they reach school age. 

Goals are here explicitly devoted to fostering their cognitive, social, and emotional 

development. The authorities in charge of ECE reflect whether the pedagogical approach is 

more or less devoted to either educational aims or the care dimension. In some countries, the 

ministry of education is in charge of the ECE phase. This suggests that the pedagogical 

approach is interested in boosting school readiness rather than just focusing on childrenôs care. 

 
8 The 4-A (Availability, Accessibility, Acceptability, and Adaptability) framework has been developed by the 

United Nations to describe obligations governments have about the human right to education (Tomaġevski 

2001). 
9 In this PhD dissertation, we refer to ECEC when indicating childcare services for the under-threes, while with 

the term preschool we specify setting devoted to caring for the above-three years old children.  
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The latter perspective is, instead, more relevant when the ministry of family and social affairs 

is responsible for the ECE phase, as it happens in other countries especially for children younger 

than three years old. Not only the public sector (i.e., the government with its ministries) is 

responsible for regulating and supporting childcare but, in most European countries, centre-

based ECE provision exists together with private and home-based childcare provision 

(European Commission/EACEA/Eurydice 2019). Although European countries are more and 

more converging around liberal and market-centred norms (Mahon et al. 2012), they differ in 

their level of decommodification, i.e., the level to which childcare provision is reliant on the 

market sector. In highly decommodified countries the state is the main provider of formal 

childcare services, while the market sector just accounts for a little slice of the supply. When 

the level of government investment and intervention in ECE is low, childcare services are rather 

expensive, especially if they are of high quality. Childcare coordinators need to rely mostly on 

family fees for coping with high production costs, such as adequate payment for their highly 

educated and trained staff, provision of better learning materials and so on. Moreover, apart 

from issues in accessing institutional care, the quality of private childcare may be lower than 

that offered in public childcare. This is because private childcare settings have different levels 

of adherence to and fewer oversights on pedagogical guidelines and curricula, safety and 

hygiene standards, staff-child ratios and so on than public subsidized settings (OECD 2011c).  

The more accessible services are for all those in need or who ask for them, the higher 

their level of universalism (Van Lancker and Ghysels 2016). Accessibility refers, therefore, to 

the governmental commitment to provide all children with access to ECE services (van Belle 

2016), thus enabling their right to education. Two are the principal ways through which 

governments guarantee ECE access: (1) via legal entitlement or (2) by making its participation 

compulsory. In the first case, children are, up to a certain age, entitled to a place in ECE if their 

parents request for it regardless of their parentsô employment, socioeconomic and family status. 

However, attendance is not compulsory. In the second case, children are guaranteed a place in 

ECE but, reaching a certain age, they are obliged to attend formal childcare10. In the case of 

legal entitlement, there is a defined maximum amount of free-of-charge hours that children can 

 
10 In the school year 2018/2019, only Norway together with seven European countries (Denmark, Germany, 

Estonia, Latvia, Slovenia, Finland, and Sweden) offered a guaranteed place in ECE to children aged between 

6 to 18 months. Afterwards, i.e., at age three or older, more countries offered a legal entitlement to ECE 

instead, with around a quarter of European education systems provide guaranteed places in preschools. ECE 

is compulsory from the age of three in Hungary and for the last year of ECE, and therefore, depending on 

the context, for children aged 4, 5 or 6 years old, in Serbia, Switzerland, Bosnia-Herzegovina, Sweden, 

Finland, Poland, Austria, Cyprus, Croatia, Greece, Czechia, Bulgaria, Netherlands, Luxemburg, Lithuania, 

and Latvia. At these ages, some European countries do not offer any guarantee, such as Italy and Ireland 

(European Commission/EACEA/Eurydice 2019).  
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attend in ECE while, in the case of compulsory attendance, regulations specify also the 

minimum number of hours that children are required to attend. In both cases, anyway, families 

may ask for additional hours that are publicly guaranteed (European 

Commission/EACEA/Eurydice 2019). The time spent in ECE is a relevant issues both from 

parentsô perspective and for enabling childrenôs talents and aptitudes. Therfore, childcare 

flexibility, measured in terms of opening hours, is another relevant issue, since it determines 

ñthe extent to which childcare services can be used and cope with contraints of time and 

distanceò (Yerkes and Javornik 2019, 535), with childcare services that offer standard work 

hours and timetables being more accessible, since able to reconcile parentsô work and care 

schedules, than services with limited or non-standard provision. In general, the number of 

subsidized weekly hours varies between (a) part-time frequency (i.e., up to 20 hours); (b) full-

time frequency (i.e., 30 or more hours); and (c) school time-frequency (from 20 to 29 hours). 

Part-time ECE frequency permits both preparing children for school and containing costs for 

families. Full-time ECE frequency focuses much more on enabling working parents to balance 

their work-family duties while school time-frequency shifts the focus towards educational goals 

(European Commission/EACEA/Eurydice 2019).  

Hence, we expect that in more universalistic countries formal care use is more equally 

distributed across different social groups while, where childcare services are rationed, socially 

deprived and vulnerable groups are more likely to opt for other care sources with (high-quality) 

childcare settings being disproportionally used by offspring from socially privileged families 

(Henly and Lyons 2000; Vandenbroeck et al. 2008). Finally, drawing on welfare regime theory, 

it is important to consider the level of availability of other policies that push families to opt for 

institutional childcare settings rather than other forms of care, i.e., the level of defamilization. 

For example, the length and generosity of parental leave may accelerate or, on the contrary, 

postpone access in the early childhood education system. Through parental leave, parents are 

allowed to take care of their young children while, at the same time, maintaining their 

contractual position once returning to work. As suggested by Van Lancker and Ghysel (2016), 

we might expect that, in countries where the demand of care highly exceed the supply, long 

periods of parental leave can disincentivize return in the labour market of especially low-skilled 

mothers, who are typically employed in less remunerative jobs (Hegewisch and Gornick 2011). 

This, in turn, may favor the (male) breadwinner family model or it can stimulate the reliance 

on other types of care arrangements, such as care provided by grandparents or close relatives. 

On the contrary, allowing children to early enroll in free public childcare as well as flexible, 

standard-work opening hours may have a clear defamilizing effect, reducing childrenôs reliance 
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on their parents and parental dependencies on their families and acquaintances for care 

(Lohmann and Zagel 2016) 

Acceptability, labelled as quality in other framework (e.g., see Yerkes and Javornik 

2019), refers to the governmental commitment to provide services of good quality (van Belle 

2016), thus enforcing childrenôs right to education. As stated above, the literature on child 

development agrees in suggesting that two dimensions are mostly relevant for child 

development, i.e., structural and process quality. The first dimension relates, for instance, to the 

level of professionalism of the educators who are ñthose professionals who have daily, direct 

contact with children and whose duties involve education and/or careò (European 

Commission/EACEA/Eurydice 2019). Staff educational requirements have increased in many 

European countries and different competencies, e.g., in early childhood pedagogy and 

psychology, are mandatory for working in ECE. In most European countries, and especially 

where there is a split system, educators need to hold at least a Bachelor degree. Apart from staff 

qualifications, other important criteria of structural quality are the child-staff ratios and 

appropriate group sizes. Low ratios and small group sizes help ensure a balanced workload and 

a one-to-one interaction, which is important for harmonious social, emotional, and cognitive 

development11 (European Commission/EACEA/Eurydice 2019). Process quality relates as 

above said, to the interactions that children can have with their educators, in the first place, but 

also with their peers and surrounding materials (Kluczniok and Rossbach 2014). Caregivers 

sensitive and warm responsiveness to childrenôs needs and literacy stimulation are beneficial 

for developmental outcomes in preschool years (Burchinal et al. 2008). Finally, educational 

guidelines are of great importance when aiming at improving childrenôs learning. However, 

these guidelines, which set the focus for the daily activities of children in formal care settings, 

are more common for services in charge of children older than three years rather than for those 

involved with the care of younger children. Moreover, pedagogical plans differ between ECE 

settings (European Commission/EACEA/Eurydice 2019) and, despite all governments have the 

pressure of providing high-quality care services (European Commission 2014), the policies 

underpinning them vary substantially, with countries that have already achieved a good level 

of quality care provision, such as the Nordic countries, and others where, due to the marginal 

role of the state in providing care, quality remains an issue, as it is the case of English-speaking 

 
11 In general, in Europe, the maximum number of children per group increases from 12 to 16 at age 2, from 23 to 

25 at age 4, with large variation between countries (e.g., at age two the maximum is set to 9 in Romania, 24 

in Czechia; at age 4 to 19 in Malta, 30 in the United Kingdom) (European Commission/EACEA/Eurydice 

2019). 
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countries. Despite this, what is understood by quality vary greatly between (and within) 

countries and it was just recently that the European Commission proposed a quality framework 

for empowering the quality of the formal care services of its Member States (European 

Commission 2014). 

Adaptability refers to the governmental commitment to provide an inclusive service 

towards, for instance, childrenôs of minority groups, refugee children, children at risk of poverty 

and social exclusion, children with disabilities. As such, adaptability strongly relates to issues 

of affordability: promoting fee reductions and priority access through eligibility criteria should, 

for instance, allow higher inclusiveness. However, most parents have to pay childcare fees, 

especially for children younger than three years, while, once children get older, ECE access 

become almost universal and free of charge. Several countries have targeted measures that 

facilitate ECE accessibility for children with disabilities, migration backgrounds, or that come 

from regional/ethnic minorities. Another important set of priority admission criteria are: (i) 

having both parents who work (full -time or part-time) or study;  (ii) having parents with turns 

at work or commuting; and (iii having other siblings, especially if aged 0 to 3 years. Another 

group of criteria relates to family socio-economic conditions, such as parental unemployment, 

living in a single-headed household, being children in extreme needs (e.g., orphans or fostered 

children, children referred by social services or homeless, abused children), the proximity to 

ECE setting (European Commission/EACEA/Eurydice 2019). Thus, in this vein, ECE services 

can be seen as a tool for, on the one hand, reconciling parental, and in most cases maternal, 

work-family life and, on the other, for avoiding issues of poverty and social exclusion and 

favouring social integration (Brilli, Del Boca, and Pronzato 2011). Interestingly, none of these 

priority admission rules facilitates ECE take-up for single-earner families, thus forcing parents 

(i.e., mothers) who aspire to re-enter the labour market after childbirth to either stay home for 

taking care of their children or relying on some other forms of informal care, e.g., relatives or 

grandparents, when ECE costs are excessive.  

1.2.3.2. Evidence for the influence of ECE attendance and quality on skills  

In recent years, educational research and policies have been particularly interested in 

examining the effect of early childhood education and care (ECEC hereafter) programs and 

preschools on child development. Initially, research has focused on the comparison between 

children cared for in non-parental settings and those at home, examining the role and 

consequences of early separations from mothers, parenting, and attachment security. Later, 

scholars have been interested in analysing the influence of non-parental education for diverse 
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subgroups of children and, finally, research has started to apply Bronfenbrennerôs approach to 

linking features of the familiar context with characteristicsô of children and interactions they 

live in other educational settings (Melhuish et al. 2015). Empirical evidence across OECD 

economies reports that 15-years old students who participated in pre-primary education12 are 

better performers than those who have not attended ECE, once their socio-economic 

background is controlled for. The consequences of daycare attendance for children younger 

than three years old is much more controversial, depicting a rather unclear and inconclusive 

picture (Gambaro, Stewart, and Waldfogel 2014).  

The field of childhood development widely recognizes the importance of attending 

high-quality ECE and experts in various fields, e.g., in the economy, neurology, psychiatry, and 

sociology, claim that those who benefit the most from high-quality childcare are children from 

disadvantaged social groups (Knudsen et al. 2006; Gambaro, Stewart, and Waldfogel 2014). 

Much of the available research that measures ECE quality through a global construct, i.e., a 

proxy that includes within a wide spectrum of dimensions linked to both process and structural 

quality a single measure, relates to children aged three years old or older. Much less research is 

devoted to explaining, instead, the influence of ECE quality in the 0-2 phase. In Germany, 

Beckh and colleagues (2015) report little evidence for a positive association of childcare quality 

on receptive vocabulary skills and socio-emotional development for children with a migration 

background. In Portugual, Pinto, Pessanha and Aguilar (2013) find that literacy and language 

skills at 5 years old are better for children who went to high-quality preschool, while no link is 

detectable for ECEC.  Overall, for children older than three years, the general conclusion is that 

a good ECE quality is beneficial for cognitive outcomes, even from a long-term perspective. In 

Germany, Anders and colleagues (2013) report, for instance, that the influence of preschool 

quality on numeracy skills is confirmed up to 7 years old. Evidence from the English EPPSE 

study shows that preschool quality consistently predicts academic attainments in English and 

maths up to 16 years old (Sammons et al. 2014). Vandell and colleagues (2010) report a 

beneficial relation of high-quality preschool attendance at 4 years on pre-academic and 

language skills at 15 years old. Regarding socio-emotional and behavioural skills, high-quality 

ECE, particularly in terms of process quality, lessens behavioural problems and improves social 

 
12 With the term pre-primary education is intended ñall forms of organised and sustained centre-based activities- 

such as pre-schools, kindergarten, and day-care centres- designed to foster learning and emotional and social 

development in children. These programmes are generally offered to children from the age of threeò(OECD 

2017a, 3). 
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competencies at the end of kindergarten (Burchinal et al. 2008), and it is also linked to fewer 

conduct issues13 at 15 years old (Vandell et al. 2010)14.  

1.3. Quantity and quality effects  

As described above, from birth onwards ña childôs growth and development are 

intimately tied up with both the proximate and distal context in which they liveò (Greene et al. 

2014, 4) and the complex network of relationships in which they are embedded shapes their 

acts, choices, thoughts, and ways of feeling. According to Bäumer and colleagues (2011a), 

further attention to understanding the emergence of inequalities in skills should be devoted to 

examining features linked to both the quantity and quality of learning environments.  

Quantitative effects of learning opportunities refer to the frequency (i.e., attendance), 

duration, and intensity of the care provided in either HLE or ECE contexts (Becker and Schulze 

2013). More specifically, childrenôs frequency of learning environments may vary greatly 

according to the age at which children first attend childcare services (i.e., timing), the length of 

experience (i.e., duration), and the number of hours spent in a specific learning environment 

(i.e., intensity) ( Melhuish et al. 2015)  Qualitative effects of learning opportunities are of strong 

significance and they are defined, generally, by two dimensions, i.e.: structural and process 

quality (Becker and Schulze 2013). Structural quality is defined by a single indicator, i.e.: (i) 

structure. The latter links to ñthe arrangement of the educational processes taking place in the 

learning environment, thus providing, for example, safeness, stability, or clarity of rules to the 

learnerò (Bäumer et al. 2011a, 93). Process quality is more complicated to evaluate than 

structural quality. Three dimensions capture the concept. i.e.: (i) support, that reflects ñpositive 

emotional relations to peer and adults in the learning environment, understanding, feedback, 

support for autonomy and competence, and social embeddingò; (ii) challenge, that relates to 

ñtasks that are not too demanding but also not too simple to be solved by the learner (é) such 

tasks will also be cognitively activatingò; and (iii) orientation, that can be seen, for example, in 

ñshared values and norms, coherence among members of the group/organization, and clear 

expectationsò (Bäumer et al. 2011a, 93). However, although these three dimensions are 

 
13 Measured through 30 items, which stem from the Youth Self-Report (YSR) scale, i.e., an adolescent self-

reported battery of 119 items that reflect a broad range of behavioural and emotional problems, and 16 items 

linked to socially desirable items.  
14 The above presented review of the literature shows just some of the main findings on the relationship between 

ECE attendance and child development. More details are covered in the empirical chapters (i.e., Chapters 2 

to 4) accordingly to the specific topic covered.  
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theoretically diverse, it is not always easy to empirically measure them separately. Table 1.2 

below examines the main quantitative and qualitative characteristics of HLE and ECE settings.  

Table 1.2 Main quantitative and qualitative characteristics of the informal and formal learning environments 

 Quantity Quality 

Context  Structural Process 

HLE 
Duration 

Intensity 

Structure:  

Family social, economic, and 

cultural resources 

Family composition, size 

Support: Parenting styles 

Challenge: Parenting practices, 

learning resources. 

Orientation: Parenting goals 

ECE 

Frequency 

Timing  

Duration  

Intensity 

Structure: 

Child-group size 

Child-adult ratio 

Staff training 

Support: Adult-child interactions 

Challenge: Adult-child interactions, 

learning resources/facilities  

Orientation: Educatorsô beliefs 
Source) Own elaboration.  

1.4. Socioeconomic aspects of learning environmentsô characteristics and skill 

development  

The sociological research on achievement gaps in preschool and school-age consistently 

points out that childrenôs social origins exert a powerful influence on educational performances. 

More recently, longitudinal studies on mainly cognitive outcomes (e.g., literacy and maths 

skills) underline that this relation is rooted in early years, dramatically emerging already before 

entering formal schooling. Depending on the context under analysis, social gaps in skills tend 

to remain fairly stable (or little diminishing) during primary schooling, for increasing once 

children enter and move along secondary school (Bradbury et al. 2015; Passaretta, Skopek, and 

van Huizen 2020; Dämmrich and Triventi 2018; Passaretta and Skopek 2018; Skopek and 

Passaretta 2018). Four are the main theories that have been used in the sociological literature 

of child development for exploring the relationship between family socio-economic status (SES 

hereafter) and the emergence of early social inequalities in skills. These are: (1) the family 

investment model; (2) the family stress model, (3) cultural accounts of SES, and (4) 

stratification of schooling opportunities (Kulic et al. 2019). Of these models, the last two have 

been predominantly used for explaining the SES effect on early achievements  (Linberg 2017; 

Skopek and Passaretta 2018).  

The family investment model stems from the educational economic literature and it 

stresses the role of available family resources for sustaining children in their process of growing 

up. In particular, the theory indicates that the chances of supporting child development are 

linked with parental social positions, captured by family economic resources, education, and 

social class. According to this theoretical approach, affluent families are thought to have more 
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chances to provide their offspring with better learning materials and activities, more beneficial 

parenting practise, and high-quality care than less well-off parents, because of their higher level 

of financial and knowledge resources (Kulic et al. 2019; Skopek and Passaretta 2018). 

Empirical results confirm that low-income families are less able to support their childrenôs 

literacy development compared to high-income parents (Duursma, Augustyn, and Zuckerman 

2008); findings also confirm that parents with limited reading abilities are less able to read with 

their children than their well-educated counterpart and this, in turn, may impede to furnishing 

children with adequate learning support (Sullivan, Ketende, and Joshi 2013). Additionally, 

high-SES parents are found to be more prone to enrol their offspring in (high-quality) ECE 

settings (Pavolini and Van Lancker 2018), since they are more aware of the possible skill-

boosting role of these formal learning environments than their less socially advantaged 

counterparts.  

The second model, the so-called stress model, provides a psychological explanation for 

the association of family social position with educational performances. The model underlies 

the role of economic hardship in creating pressure and distress for parents, thus negatively 

influencing family everyday functioning and parenting. Economic downturns, such as job loss, 

long unemployment, poverty and deprivation, may lead to marital conflicts, to a discouraging 

and hostile family atmosphere, and they can impede parents to devote quality time to their 

offspring, thus undermining child development and trouble-free growth (Kulic et al. 2019; 

Skopek and Passaretta 2018). Hence, according to this model, families with low levels of 

income may suffer from psychological distress that, in turn, will impede their parenting, having 

determinantal effects on childrenôs early educational performances. The latter claim is 

supported by recent work on Irish cohort data of Mari and Keiser (2021), who suggest that 

parental income differences associated with job loss harm young children vocabulary 

development and problem behaviour.  

The third perspective accounts for differences in the cultural capital and cultural 

identity of parents from different social positions. According to Bourdieu (1986), socially 

dominant privileged groups can count on a greater quantity of cultural resources as their less 

advantaged counterpart, which better support their offspring in their scholastic path and which 

are better rewarded and highly appreciated at school since, as the theory assumes, school 

pedagogical practices and assessments are related to the culture of the upper class (Barone 

2006). Cultural capital can exist in three forms: the embodied cultural capital (i.e., long-lasting 

dispositions of the mind and body, such as cultural communication, which are transmitted and 
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converted into an integral part of a person, into a habitus15), the objectified cultural capital (i.e., 

the material dimension of cultural capital, such as books, pictures, dictionaries, instruments, 

etc.), and the institutionalized cultural capital (i.e., educational qualifications) (Bourdieu 1986; 

Dika and Singh 2002). Hence, according to their cultural capital, parents from diverse social 

classes differ in their systems of beliefs and attitudes, information and knowledge, linguistic 

styles and behavioural codes, social skills, and activities and this, in turn, influence their 

parental behaviour, i.e., the ñgroups of beliefs, values, and norms that guide parents in raising 

their childrenò (Kulic et al. 2019, 560). In her influential ethnographic study, Lareau (2003) 

provides a recognized taxonomy of class-specific parenting practices that are either successful 

(the so-called concerted cultivation) or ineffective (the so-called natural growth approach) 

strategies in promoting childrenôs learning. The theory assumes that families differ according 

to their cultural capital possession and that parents socialize their children accordingly. This 

means that parents transmit their cultural dispositions and habitus both intentionally and 

unintentionally to their offspring, with activities and parental involvement on the one hand, and 

via their interactional styles, language, and attitudes on the other. Working-class parents (or 

those with a low social position) tend to conform with the natural growth approach, which 

assumes that ñparenting and family activities (é) do should not conflict with childrenôs free 

timeò (Gracia 2014, 139) while, on the contrary, middle- and upper-class parents pursue the 

concerted cultivation approach, thus frequently encouraging their offspring in activities that 

feed their talents and stimulate their human capital accumulation from early ages. In practice, 

the former should expose their offspring to television watching and free playing, while the latter 

should promote highbrow and formalized activities that are more conductive for educational 

success in educational institutions, both in terms of achievements and attainments.  

Finally, the fourth perspective for explaining differentials in childrenôs skills looks at 

the stratification of schooling opportunities by social origins. This perspective highlights that 

those educational inequalities are not just a result of different school performances of children 

from diverse social groups (i.e., primary effects), but they reflect also discrepancies in the 

educational choices of children from diverse social groups, despite their same ability levels 

(i.e., secondary effects) (Jackson 2013). Hence, social background influences occur also 

because of disparities in studentsô participation and access to formal learning environments, 

such as early childhood education, secondary school tracks etc. Based on a counterfactual 

 
15 The habitus is a socially constituted cognitive capacity, a set of dispositions, which guide the styles of social 

interactions and which is distinctive to each social class (Bourdieu 1986; Barone 2006; De Graaf, De Graaf, 

and Kraaykamp 2000).  
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model of school attendance, Raudenbush and Eschmann (2015) avail the hypothesis according 

to which school works as an equalizer of opportunities between children from diverse social 

origins. Since formal learning environments are less heterogeneous in terms of quality than 

home environments and since schools are assumed to provide all children with better instruction 

than that offered in other environments, children born in less favourable social circumstances 

should gain the most from learning in institutional contexts. According to the substitution 

hypothesis, therefore, children of less socially privileged parents are those who should profit 

the most from the educational stimuli, resources, and materials of high-quality ECE. As such, 

universal access to (high-quality) preschool should favour children from low social strata, thus 

diminishing social inequalities in educational opportunities. However, selection into ECE is the 

norm and not an exception in most European countries (Pavolini and Van Lancker 2018) and 

are children from well-off families  that disproportionally opt and are early enrolled in 

institutional care settings (Blossfled et al. 2017). Hence, according to the complementarity 

hypothesis, offspring from middle- and upper-class families should maximize their human 

capital development by attending high-quality ECE settings. As such, ECE may act as a 

potential opportunity de-equalizer, favouring from early years the already privileged and 

serving as a foundation for later educational inequalities (Domina, Penner, and Penner 2017).  
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2. CHAPTER 2: THE AMBIVALENT EFFECTS OF EARLY 

CHILDHOOD EDUCATION ON CHILDRENôS COGNITIVE AND 

SOCIAL SKILLS: A CROSS -COUNTRY STUDY BASED ON AN 

ENDOGENOUS TREATMENT MODEL  

Abstract 

This chapter investigates the consequences of attending early childhood education on 

cognitive and noncognitive skills at 15 years old. We use a counterfactual theoretical 

framework to examine (1) whether attending ECE affect later outcomes; (2) to what 

extent social backgrounds influence participation in ECE. By using PISA 2015 data from 

six countries, we find that preschool is beneficial for later educational outcomes, contrary 

to ECEC attendance. Early ECEC entry is not riskier than a late ECEC uptake while, in 

countries where ECE is of high quality and highly accessible, the longer the time passed 

in preschool, the better the performances in secondary school tests. The effect of ECEC 

attendance on later skills complements childrenôs social origins while preschool acts as 

an equalizer of opportunities, especially in countries where it is of high quality and highly 

accessible. In this case, children from low-SES families gain the most from preschool 

participation.  

Keywords: early childhood education, skill development, social inequalities, endogenous 

treatment model  
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2.1. Introduction  

Cognitive and noncognitive skills are pivotal for a ósuccessfulô life in the modern world 

since they strictly relate to educational achievements, labour market returns (e.g., employment 

and wages) and a variety of desirable behaviours and life outcomes (e.g., engagement in the 

civil society, health) (Heckman, Stixrud, and Urzua 2006). The process of skills formation is 

complex since skills are acquired and developed in a variety of formal and informal learning 

settings throughout the entire life. Moreover, skills develop cumulatively: what individuals 

learnt in the past works as steppingstones for present and later acquirements (DiPrete and Eirich 

2006). Consequently, learning in the earliest years is of great relevance not only because in this 

life period children acquire knowledge at a fast pace in various domains (e.g., in motor, 

linguistic, numeric, socio-emotional area), but also because present childrenôs well-being and 

their future development are strictly linked to the solidity of these basic acquirements (OECD 

2018; Heckman 1999). Indeed, if children have not fully developed core skills by the age of 

seven years old, they will then struggle more to progress, showing, most likely, also social, and 

behavioural problems once adolescent (OECD 2020). Hence, since skills attained at one point 

in life persists at later one (i.e., self-productivity), a good start supports following learning and, 

as such, although not vain, later investments alone could be less effective if not preceded by 

interventions at crucial life stages, such as early infancy and childhood (Heckman 2006).  

It is in these veins that countries have increasingly invested in ñearly years policiesò not 

only as a tool to increase mothersô participation in the labour market but also for providing all 

children with a strong start in inclusive and high-quality formal learning environments, 

regardless to their characteristics and backgrounds (Gambaro, Stewart, and Waldfogel 2014; 

Blossfled et al. 2017) With the expansion of their early childhood education system (ECE, 

hereafter) from the early 2000s onwards, many European countries witnessed, therefore, a 

growth in ECE participation rates (OECD 2001). Given this context, key questions to answer 

from a sociological perspective are: to what extent does ECE attendance affect childrenôs 

development of cognitive and social skills? Are these effects durable or tend to vanish over 

time? Do entry age and intensity of exposure matter for enduring effects?  

Two main streams of research have been trying to provide answers to these fundamental 

questions. The first one investigates the effect of participating in specific early childcare 
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programs on the learning outcomes of specifically ad-hoc targeted disadvantaged groups16. 

Evidence of this sort stems largely from randomized controlled trials, mostly from the United 

States, with some further contributions in selected European countries. Overall, results show 

that high-quality early childhood education and care (ECEC, hereafter) and preschool (PS, 

hereafter) provision are beneficial for the cognitive, language, and social development17 of the 

program attendees in the short run and, in some cases, positive returns last even during 

adolescence and early adulthood18 (e.g., see Barnett, 2011 for US studies; Jensen et al., 2011 

for short-term effects of preschools on children's socio-emotional skills in Denmark). A key 

finding often remarked by this literature is that well-targeted and high-quality interventions 

have strong potentials of improving the life opportunities of children from socio-economically 

disadvantaged and minority groups (Melhuish et al. 2015). The strength of these studies lies in 

the estimation strategy that provides robust estimates of the causal effect of ECE attendance. 

However, these programs restrict eligibility to specific target groups and are mostly focused on 

programs with specially designed features. As such, their results can not be generalized to the 

whole population (Duncan 2008) and the overall actual public offer of ECE services in many 

countries. Additionally, context-specific factors can also contribute to the outcomes of these 

evaluation exercises, making it hard to generalize research results from selected countries such 

as the United States or the United Kingdom to other Western economically developed societies 

(Kulic et al. 2019). These limitations suggest the need to complement knowledge from context-

specific experimental research with observational studies that investigate the effects of ECE 

participation based on representative samples for larger populations of children and that also 

take into account the real-world patterns of access to ECEC and PS (Blossfled et al. 2017). 

Studying ECE effects in óreal-worldô settings imposes important challenges to causal inference, 

stemming from the complex selection processes into formal childcare and education. Yet, as 

 
16 Disadvantaged is intended in broad terms referring to the impacts of poverty and inadequate learning 

environments on child development, e.g., children living in impoverished communities, in poor African 

American families, children born premature or with low birth weight.  
17 For children aged less than three years old, this is especially true if centre-based care is accompanied by home 

visits while, for children aged three years onwards, if they are placed in socially mixed groups in PS. 
18 Concerning children aged three years old or below, those who participated in Infant Health and Development 

Program  have better cognitive, linguistic, and math abilities at 18 years old (Barnett 2008) while, at 21 years 

old, the African-American children who took part in the Abecedarian Program gained benefits in various 

areas: they have better cognitive functioning and academic achievement, lower chances of repeating a grade 

or of being placed in special schools  (Ramey et al. 2000), they show lower rate of delinquent and criminal 

behaviours, while having improved their social participation (Manning, Homel, and Smith 2010). With 

reference to children age three or above, similar overall beneficial long-lasting effects are detected, for 

example, for participants to the Perry Preschool Project, (Schweinhart et al. 1993; Barnett 2008) and to the 

Early Training Project (Karoly, Kilburn, and Cannon 2006).  
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suggested by various scholars (Duncan 2008; Kulic et al. 2019), by adopting appropriate 

identification strategies, population-based designs might also provide credible estimates of the 

causal effects of attending ECE services and at the same time can yield generalizable estimates 

to the whole population.  

In this work, we will follow this second line of research to investigate patterns of 

selection into ECEC and PS, as well as the timing and intensity of exposure to these educational 

environments in selected countries. A key contribution of this work is the adoption of a cross-

national perspective and counterfactual approach to investigate the longer-term consequences 

of ECE attendance on childrenôs competencies. To our knowledge, this is the first study that 

attempts to apply a formal causal inference approach to address these issues by adopting 

comparative lenses. Indeed, as we will show later, while several observational studies have 

implemented solid methodological strategies to identify the causal effect of ECE attendance, 

they use data from specific local contexts or countries. On the other hand, very few studies tried 

to scrutinize the consequences of ECEC and PS participation adopting a comparative 

perspective. These studies, however, admittedly report associational measures and are not able 

to distinguish different timings of entry and exposure intensities (Cebolla-Boado, Radl, and 

Salazar 2017; Dämmrich and Esping-Andersen 2017). Yet, these aspects can be important for 

childrenôs outcomes, according to existing literature reviews ( Melhuish 2004; Melhuish et al. 

2015; Burger 2010).  

With these premises, we aim at answering the following questions: What is the impact 

of having attended ECE19 on later learning outcomes? Are the learning benefits of ECE 

participation greater for children from less advantaged social backgrounds compared to those 

from high SES families? Our contribution to the literature is fourfold. First, we improve the 

measurement of ECE experience since we clearly distinguish between early childhood 

education for 0-2 years old children (ECEC) and preschool institutions for 3-6 years old 

children (PS). Moreover, we include in our definition key elements related to exposure duration 

and intensity in both ECEC and PS. Indeed, ECE attendance patterns vary not only according 

to the institutional context of reference, but also according to the timing, duration, and intensity 

of ECE exposure, which could mitigate or exacerbate the impact that ECE may have on 

childrenôs outcomes. Second, we focus on ECE effects on both cognitive and social skills in the 

 
19 Under the term ECE we include all centre-based learning environments, which provide care and education for 

children under the compulsory schooling age in Europe. The analysed countries have all a split ECE with 

children who cared for in different settings accordingly to their ages: in early childhood education and 

development settings (ECEC) if they are aged less than three years old, in preschools (PS) from three years 

to compulsory school age.  
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medium-long run, that is when children are already 15 years old. This allows us to contribute 

to the debate on whether the short-term effects detected in many studies last until early 

adolescence, and whether ECE attendance is not only related to cognitive skills but also social 

competencies. Third, we develop a counterfactual framework that can credibly take into account 

processes of selection into ECE within a cross-country design. Fourth, inspecting these issues 

in a comparative perspective also enables us to provide qualitative insights about whether the 

ECE effects are homogeneous or vary across contexts characterized by heterogeneous 

institutional features.  

The remainder of this chapter is the following: section 2 presents a brief discussion on 

the definition of cognitive and noncognitive skills, focusing on how the impact of ECE on skill 

development vary according to family and context characteristics. In this section, we also draw 

our conceptual model and provide the hypotheses that will guide the analysis. Section three 

describes our data, analytical sample, variables, and the applied method. We present the results 

of our analysis in section four. Section five concludes and discusses our main findings.  

2.2. Theoretical framework and hypotheses  

2.2.1. Skills, social inequalities, and the role of ECE   

Cognitive abilities can be distinguished in fluid intelligence (i.e., óthe rate at which 

people learnò) and crystallized knowledge (i.e., ñacquired skillsò) (Kautz et al. 2014, 13). The 

former is measured, for instance, by IQ tests, while the latter by various indicators of academic 

performance such as standardized tests scores, teachersô grades, and final educational 

attainment. If it is not an easy task defining cognition, more complex is attributing a definition 

to the broad area of the so-called non-cognitive skills, also called soft skills, personality traits, 

character skills, or socio-emotional skills. Albeit psychologists suggest that elements of 

cognition are present also in these competencies, economists tend to think of non-cognitive 

skills as the set of abilities that remain once we get rid of intelligence and achievements, such 

as motivation, perseverance, self-control, resilience, and creativity (Kautz et al. 2014; Brunello 

and Schlotter 2011). Economic models suggest that the formation of skills is a dynamic (i.e., 

thus occurring towards the entire individual lives) and self-productive process (Heckman 1999; 

Carneiro and Heckman 2003). On the one hand, this means that some age points are more 

crucial than others and, on the other, that later skills are built upon previous ones. Having a 

solid basis is dramatically important for reinforcing and enhancing later development since 

ñearly learning begets later learning and early success breeds later success just as early failure 
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breeds later failureò (Heckman 1999, 2). Discourses about the relevance of early years brought 

parents to increasingly conceive formal childcare services as learning environments with the 

potential to stimulate their offspringôs cognitive and relational competencies and policymakers 

as a tool for fostering equality of opportunity from the start (Bradbury et al. 2015; Waldfogel 

2006).  

To better understand theoretically whether and at which conditions ECE can meet such 

expectations, we adopt the counterfactual instructional regime approach proposed by 

Raudenbush and Eschmann (2015) and adapted to ECE by Kulic and colleagues (2019). 

According to this model, each child experiences a unique learning environment (or instructional 

regime) when attending ECE, which contrasts with the learning environment the child would 

experience if not attending ECE. The causal effect of attending school on a given skill is then 

the child-specific difference between two potential outcomes: the skills the child would develop 

if exposed to the ECE instructional regime and the skills acquired if only experiencing the home 

learning environment and family-related activities. A child may or may not be attending formal 

childcare and thus experiencing a given instructional regime at a particular time. Attending ECE 

can affect skills only through putting in place an instructional regime that departs from the one 

the child would have received at home. Consequently, according to this framework, ECE affects 

only indirectly skills by inducing a child-specific change in instructional quality which, in turn, 

provokes a child-specific increment (or decrement) in cognitive and non-cognitive skills. 

In theory, the causal effect of ECE attendance on a given skill for a specific child can 

be measured as the difference between two potential outcomes associated with the instructional 

quality experienced either in formal care settings or at home.20 The population-average impact 

of attending ECE (versus staying at home) will be higher when attending ECE induces, on 

average, a significant increase in the exposure to improved instruction and the average impact 

of instruction on skill is large. This could occur, for instance, in contexts in which families have 

on average low levels of educational attainment and few educational resources at home and, at 

the same time, where ECE centres are characterized by high educational quality, such as well-

trained instructors and staff, adequate learning materials and structures (Table 2.1). 

Furthermore, the average impact of ECE attendance on skills will be large when those who 

stand to benefit most from high-quality instruction (that is, those for whom ECE attendance 

brings a stronger improvement in the learning regime experienced compared to stay at home) 

are those who are more likely to attend ECE. This immediately suggests that to better 

 
20 Practically, as we will see in the empirical part, for each child we can observe only the realized participation to 

one learning environment, and we should find an appropriate way to reconstruct its counterfactual outcomes.  
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understand the potential equalizer role of early childcare and education, it is important to jointly 

consider its overall effects on skills, its possibly heterogeneous effects by childrenôs social 

background, and who are the children who are most likely to access these services. In the next 

section, we elaborate on the role of parentsô social position in childcare and early education 

choices. 

Table 2.1 Population educational attainment, home educational resources and ECE quality, by country.  

 Family educational 

attainment 21 

Home educational 

resources22 

ECE quality: Staff educational level 

 ECEC  Preschool  

Germany Low Medium Low Low 

United Kingdom Medium High Low  High 

Belgium High High Medium High 

France High Low Medium High 

Italy Low High Low High 

Spain Low Medium Low High 

Source) Own elaboration based on PISA 2015 for what concerns family educational attainment and home 

educational resources. For staff education, we rely on the information provided by Dämmrich and Esping Andersen 

(2017), Eurydice (2009). Low: non-tertiary education; Medium: Mixed; High: Tertiary education (for more details 

on this, see Tab.2.3). By ECEC we meant 0-2 years, Preschool 3 to compulsory school years.  

2.2.2. The role of SES: differential participation in ECE and heterogeneous returns 

Shortly after birth, parents consider whether to opt for ECE attendance, the timing, and 

the intensity of exposure. These choices do not occur at random but rather relate to family 

socioeconomic characteristics and parental values. In many countries, for instance, maternal 

education primarily and, to less extent, family social class and material resources affect ECE 

take-up and age of entry, with children from more well-off families who experience more and 

earlier care in formal care settings (Kathy Sylva et al. 2007 for the United Kingdom; Brilli, 

Kulic, and Triventi 2017 for Italy; Pavolini and Van Lancker 2018 for a comparative 

perspective). 

 
21 From PISA 2015, we recode the original variable that accounts for maternal and paternal highest educational 

level by combining the original categories ñNoneò, ñISCED 1ò, and ñISCED 2ò in (1) Low; ISCED 3 and 4 

in (2) Medium; and ISCED 5 and 6 in (3) High. Then, we grouped together these two ordinal variables by 

creating variable for the highest educational attainment of the family. This variable takes values (1) Low, 

when either the mother or the father holds a low level of education; (2) if when either the mother or the 

father holds a medium level of education, (3) if both the mother and the father hold a high level of education. 

When a variable is missing, the family educational level took the value of the available information. After 

having weighted the data, we use the modal category for indicating, in each country, the highest familiar 

educational attainment.  
22 We use the standardized index of home educational resources of PISA 2015, which captures home educational 

possessions by four items based on answers of 15-years old students. The four items are: availability of (i) 

a desk to study at; (ii) a quiet place to study; (iii) a computer you can use for schoolwork; (iv) educational 

software; (v) books to help with your schoolwork; (vi) technical books; (vii) a dictionary. We divide the 

original metric scale in terciles by creating an ordinal variable of home educational resources with values 

(1) Low (Q1); (2) Medium (Q2); and (3) High (Q3). We use the modal category for indicating the ñaverageò 

level of home educational possessions in each country.  
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As the sociological perspective pointed out, to guarantee social equity, childcare 

services should serve also as ósocial elevatorô for the offspring of the most disadvantaged social 

groups who, by sending their children in (high-quality) formal care institutions, have the chance 

to ameliorate their offspring later educational achievements and attainments. As such, 

accessible and high-quality ECE permits, in principle, to furnish every child with the chance to 

develop23, but are those coming from socially disadvantaged backgrounds who should have the 

highest returns. Indeed, enrolling low-SES children in childcare permit them to be exposed to 

a wider array of learning opportunities than they might not have at home, thus counterbalancing 

the poor educational stimuli that they receive from their parents. According to this scenario, 

children whose skill development may be hindered by socio-economic disadvantage should 

benefit more from high-quality ECE programs than their socially advantaged peers. Thus, ECE 

substitutes, rather than complements, for poor social conditions and impoverished learning 

environments at home, being a tool for mitigating -if not even equalizing- social inequalities 

from early ages.  

However, an opposite scenario is likely possible. Despite a process of ECE expansion 

that has occurred in most European countries from the early 2000s onwards, the demand for 

ECE places exceeds the supply and this means, in practice, that not all families can enter or 

afford their preferred care arrangement (Plantenga and Remery 2009). As a result, socio-

economic discrepancies in accessing (high-quality) ECE is the norm, with children from 

socially affluent families that have higher rates of early enrolment in high-quality ECE settings 

than their low-SES peers (Van Lancker and Ghysels 2016). Indeed, socially well-off parents 

may have sufficient economic resources for paying for (high-quality) care fees being, at the 

same time, also more aware of the óskill beget skillô process judging, therefore, (high-quality) 

ECE as a relevant opportunity for boosting their offspringôs skills and school readiness. 

Moreover, even in the absence of socio-economic selection during the care selection process, 

children from high-SES families may benefit more from (high-quality) ECE attendance than 

their socially disadvantaged counterparts. Indeed, socially well-off children may possess both 

a more promising genetic inheritance and richer linguistic abilities that permit them to better 

and more frequently interact with ECE educators, thus learning at a faster pace when exposed 

 
23 Critics to social investment perspective (SI) highlights, however, that this approach is much centred in the future, 

thus putting aside childrenôs well-being and rights in the here and now. According to the detractors, SI just 

perceives children as ñtomorrowôs responsible and productive adultsò (Casalini 2014, 85), favouring, from 

a pedagogical point of view, the óschool-oriented curriculumô approach, which, instead of privileging a child-

centred education (see Rosseau, Frobel, Montessori, and Pestalozzi), focuses on fostering cognitive skills 

claimed to be useful in the long term future, such as maths, sciences, and linguistic abilities.  
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to high-quality ECE settings than their disadvantaged peers. In this complementarity scenario, 

therefore, the large benefits of (high-quality) ECE attendance on skill development are gained 

by the already socially privileged children, exacerbating from early ages the ability gap by 

social backgrounds. From a lifelong perspective, this can be a worrying risk, with this early 

discrepancy becoming larger and larger, once children grow up and navigate through the 

educational system.  

2.2.3. The role of ECE institutional features in six European countries  

Apart from family characteristics and preferences, parental decisions about ECE are 

embedded within a country-specific context and, therefore, distinct institutional features are 

relevant in explaining whether and how much formal care settings influence later learning 

outcomes. The literature on welfare state regimes (Esping-Andersen 1990) has been applied to 

understanding inequalities in accessing childcare (e.g., Van Lancker and Ghysels 2016) but, 

apart from whether children attend formal care settings, what is relevant for detecting the ECE 

impact on skills, is how care was provided in these settings. Yet, till now, a clear and univocal 

conceptualization of care systems is missing. We decide to base our conceptualization on the 

work of Yerkes and Javornik (2019), who underlie five relevant dimensions of childcare 

systems: availability, accessibility, affordability, quality, and flexibility. The first three 

dimensions relate strongly to equity in accessing formal care settings; the last two are proxy for 

capturing what can happen within these settings, thus boosting, or hindering, skill development.  

Availability refers to the type of ECE provision. Multiple sources of childcare are 

present across countries, ranging from a mixture of predominantly state provision (e.g., in the 

Nordic countries) to a market/private provision in liberal welfare states, such as the United 

Kingdom. In countries where private providers represent a large part of the care supply, the 

state-market mix can increase competition for care places resulting, on the one hand, in an 

improved capacity of meeting the demand for care (with childcare that is cheaper, more 

efficient, and responsive to parental needs) but, on the other, with issues linked to equal 

accessibility. Indeed, socially disadvantaged families may suffer from this heterogeneity, 

disproportionally opting for either using other forms of care, such as grandparental care, or 

registering their offspring in low-quality ECE settings. Accessibility refers to ECE admission 

criteria. Some countries set an admission age at which children are legally entitled24 to a place 

 
24 By legal entitlement we meant that ñevery child has the enforceable right to benefit from ECEC provision. 

Enforceable right means that public authorities guarantee a place for each child whose parents demand it (in 

the age-range covered by legal entitlement), regardless of their employment, socio-economic of family 
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in childcare, while in other contexts compulsory ECE assures participation in these formal 

settings. Both strategies strive for improving ECE accessibility for all children, regardless of 

their backgrounds and characteristics. Affordability is a key factor in assuring inclusive access 

to institutional care. The number of childcare fees covered by families may represent an 

excessive financial burden for some social groups that, consequently, tend to rely on other forms 

of care when fees for institutional care are high. Moreover, social security systems that rely on 

market mechanisms to deliver care services (e.g., vouchers, means-tested taxation) may 

exacerbate care gaps between social groups: in fact, these benefits may encourage low SES 

parents to either stay home for caring their children or register them in low-quality care services.  

Quality and flexibility are the two dimensions that matter when considering the impact 

that ECE has on skill development. Although researchers lack a standard definition of childcare 

quality, the concept is typically divided into two macro dimensions: structural and process 

quality. The former relates to regulable and more distal aspects of ECE, such as child-staff ratio, 

maximum group size, staff educational level, while the latter refers to childrenôs daily 

experiences in the settings, such as interactions with teachers, peers, and materials as well as 

pedagogical approach and curricula25. The higher the ECE quality, the higher the learning gains 

obtained from ECE attendees. Finally, the length of exposure to formal care services may matter 

for child development as well. Measuring flexibility in terms of opening hours help to 

understand the duration effect of ECE on skills being, however, this indicator is also linked to 

access since, without flexible opening times, parents may rely on informal care (Yerkes and 

Javornik 2019; Ünver, Bircan, and Nicaise 2018).  

  

 
statusò (Eurydice 2015, 9). This does not necessary imply that provision is free of charge, but only that it is 

publicly subsidised and affordable.  
25 In general, most European countries follow educational programmes based on the child-centred approach (CCA) 

rather than on the teacher-directed approach (TDA). The latter is a pedagogical approach more directly 

focussed on knowledge transmission than the CCA. In the TDA educators favour the acquisition of linguistic 

and other skills in view of primary school access. The schedule is highly structured and planned. The CCA, 

instead, gives to children a central position as active agents of their own development process by favouring 

interactions with peers and adults, cooperative work, spontaneous exploration, symbolic or pretended play. 

Overall, educational approaches are clearly defined for children over 2 years, while for the youngest there 

are either any central recommendations or not clearly defined approaches 
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Table 2.2 Dimensions of ECE access, by country  

Country  Availability  Accessibility Affordability  

Public spending in ECE as 

% GDP 
Legal entitlement Fees (%) 

BG 0.79 No for ECEC (*), yes for preschool  4.0  

DE  0.47 No for ECEC (*), yes for preschool 8.0  

FR  0.68 No for ECEC, yes for preschools 11.0  

ES  0.48 No for ECEC, no for preschools : 

IT  0.45 No for ECEC, yes for preschools : 

UK  0.35 No for ECEC, yes for preschools 33.0  

Notes) Fees: Net childcare costs for a dual-earner family with two children aged 2 and 3 in full-time care, earning 

167 % of average income. ECEC: children under-three years, preschool: 3-5 years old. (*) Only for children aged 

2 1/2 years and older. 

Source) Multilink Database (reference year: 2004)26; Eurydice 2009 for public spending (reference year: 2004).  

Table 2.3 Dimensions of ECE effect on development, by country  

Country  Quality  Flexibility  

 Staff-child ratio Staff education Weekly opening hours 

 ECEC Preschool ECEC Preschool ECE 

BG 7:1 or 9:1 19:1 Medium High 10.5 

DE 12:1 12:1 Low Low : 

FR 5:1 or 8:1 8:1 Medium High 9.5 

ES *  25:1 Medium High 7 

IT  *  14:1 Low High 8 

UK (x) 8:1 or 13:1 Low High 6.5 

Notes) * standards not set centrally; (x) limited or no subsidised provision; missing.  

For the staff-child ratios, we rely on information provided by Delhaxhe and colleagues in an Eurydice report (2009) 

By ECEC they meant accredited and subsidised provision for children under 2-3 years; by preschool they meant 

accredited and subsidised provision for children over 2-3 years in year 2006/07 For indicators on staff education 

we relied on Dämmrich and  Esping Andersen (2017). óLowô stands for non-tertiary educational level; ómediumô 

that the staff educational level is mixed;ô highô that staff are required to hold a tertiary degree.  

Belgium: In the French areas of Belgium, the staff-child ratio is 7:1 or 9:1 in ECEC. In the Dutch areas of Belgium, 

the ratio for children in private care under 18 months is 7:1, 1.10 for those aged over 18 months. The opening 

hours report only hours from 8:30 am to 3:30 pm.  

Germany: It was not possible to assess a general opening time of ECE settings, due to the great regional variability. 

Yet overall, part-time provision is available.  

France: there are no standards for class sizes for preschools, but the average class size is 26.  

Spain: There are no standards concerning the adult-child ratio for ECEC phase that, however, generally increases 

with childrenôs age (for example, in some communities, 8 children per class/group for 0ï1-year-olds; 13 for 1- to 

2-year-olds and 20 for 2ï3-year-olds).  

United Kingdom: Most ECEC provision is subsidised by private or voluntary sectors. For preschools, 2:26 applies 

to public sector settings (which must employ a qualified teacher and a nursery assistant with a relevant 

qualification). 1:8 applies to private and voluntary sector settings (which are not required to employ a qualified 

teacher). 

Italy: ECEC standards on the adult-child ratio are set regionally but, in practice, the ratio varies between 1 adult 

for5 or 10 children, depending on childrenôs age. No PS standards exist, classes with 28 children have 2 teachers, 

who work in relay over the 8 hour working days when the class works full time.  

Source) Multilink Database, 2004; OECD 2005 for public spending, Eurydice 2009 in the case of quality 

indicators. 

 

 
26 Multilinks (2011). Multilinks Database on Intergenerational Policy Indicators. Version 2.0, Multilinks Project 

and Wissenschaftszentrum Berlin für Sozialforschung (WZB). Data obtained through the Generations and 

Gender Contextual Database. Netherlands Interdisciplinary Demographic Institute (distributor). Retrieved 

from: https://px.web.ined.fr/GGP on 15/11/2021.  

https://px.web.ined.fr/GGP on%2015/11/2021
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Tables 2.2 and 2.3 reveal notable country variation in terms of access, quality, and 

flexibility dimensions of the ECE systems. Countries where ECE is highly accessible and of 

high quality, especially for children above three years old, are Belgium (BG) and France (FR). 

As regards access dimensions, Belgium allows for a legal place in ECE from 2 years and a half; 

the state invests comparatively more than in other countries in early childhood education. This 

is also true for France where, despite fees are higher compared to Belgium, public spending in 

the ECE sector is notable when compared to other contexts. In both countries, moreover, ECE 

opening times are flexible, providing care for children for longer weekly hours than in other 

contexts. Experiences in ECE, therefore, can influence more childrenôs learning and, at the 

same time, their opening hours allow for a better work-family balance. Additionally, in Belgium 

and France educators hold a tertiary degree in both preschool and ECEC, while staff-child ratios 

are balanced and appropriate for childrenôs age.  

Italy (IT) and Spain (ES) can be grouped within a single cluster as well. Both countries 

show low levels of accessibility and quality for what concerns the 0-2 phase, with the absence 

of a legal entitlement to a place in ECEC, medium or low levels of staff education and 

inadequate staff-child ratios, especially in Spain. When looking at preschools, the situation 

improves, since children are legally entitled to a place in kindergarten in Italy and, although the 

number of children a single educator need to take care of is still too large, especially in Spain, 

educators hold a tertiary degree.  

Finally, Germany (DE) and the United Kingdom (UK) represent the countries that score 

worse in terms of access and quality dimensions. The commodisation of care provision in the 

United Kingdom provokes difficulties in accessing public childcare (e.g., low levels of public 

spending in the ECE sector and high fees) and low levels of quality, especially for children 

under three years old. In Germany, although preschool-age children are legally entitled to a 

place in kindergarten, quality is low, especially in terms of staff educational credentials. 

2.2.4. Hypotheses  

Previous evidence for the impact of ECEC attendance on socio-emotional development 

is mixed, with results that range from detrimental effects (Yamauchi and Leigh 2011; Van 

Beijsterveldt, Hudziak, and Boomsma 2005) to no effects (Barnes et al. 2010) or positive 

effects, especially for socially disadvantaged children (Watamura et al. 2011)).  Few studies 

look at the long-lasting impacts of ECEC attendance on non-cognitive skills, rather highlighting 

negative impact. In the United States, children who went longer in childcare are reported as 

having more behavioural problems, teacher-child conflict, and low self-control in early primary 



50 
 

school grades, even if cared for in good quality formal settings (Huston, Bobbitt, and Bentley 

2015; Bradley and Vandell 2007). Full-time childcare participation has been found to be  

associated with higher levels of teacher-rated antisocial behaviour at seven years old but this 

relation is absent two years later (Melhuish 2010). By adopting causal identification strategies, 

Fort and colleagues (2020) report that in Bologna, one of the most educated and richest 

Italian cities where childcare is reported to be of high-quality, an additional month spent in 

childcare at age 0-2 provokes a loss in some non-cognitive traits (i.e., personality traits). As 

regards cognitive skills, previous findings report a rather positive influence of ECEC attendance 

in the short run. In the United States, ECEC attendance positively influence language 

development and early school achievements (Loeb et al. 2007), especially for offspring of low-

SES families (Bradley and Vandell 2007). Felfe and Lalive (2010) find a positive effect of 

ECEC attendance on language and social skills in the short run and on school grades in the 

medium-run in Germany. Yet, about the long-term impact of ECEC attendance some studies 

show rather detrimental effects. In Italy, one additional day care month at age 0ï2 reduces 

intelligence quotient and at age 8ï14 and that, additionally, the magnitude of this negative effect 

increases with family income, indicating a stronger detrimental impact for children from 

relatively affluent families (Fort, Ichino, and Zanella 2020). Corazzini and colleagues (2021) 

similarly highlight that, while the effect of early childcare attendance is positively associated 

with language test scores of immigrant children attending fifth grade of primary schools, native 

students are negatively impacted by early childcare attendance. This was especially true for 

math test scores of children with highly educated mothers and who lived in Italian 

municipalities with a relatively low public supply of early childcare.  

As regards children older than three years, PS attendance is consistently related to better 

educational and social skills. For instance, students who attend pre-primary education are found 

to outperform those who had not in reading assessments at 15 years old, in practically all OECD 

countries (OECD 2011b). Other studies adopting a comparative perspective reinforce this 

result, indicating that PS attendance is beneficial for reading competencies in both primary (i.e., 

10 years old) and secondary schools (i.e., 11 and 15 years old) and that PS attendance is most 

effective for the skill development of low-SES children (Cebolla-Boado, Radl, and Salazar 

2017) and if of high-quality and intense (Dämmrich and Esping-Andersen 2017). In the United 

Kingdom, previous evidence indicates that PS attendance ameliorates childrenôs linguistic, 

mathematical, and cognitive skills (Kathy Sylva et al. 2004b), with associations that are 

sustained even after the elementary school period if formal care settings were of high quality 

(Kathy Sylva et al. 2011). In France, quasi-experimental designs show that children from lower 
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and middle social classes are those who profit the most from PS attendance, with significant 

and long-lasting positive effects on later school achievements and wages in the labour market. 

In Denmark, Datta Gupta and Simonsen (2010) find that having attended high-quality pre-

school at age three has a positive impact on language and problem solving tests scores, while it 

decreases the probability of grade retention at age 11. Moreover, children who enter early PS, 

i.e., at 2 years old, show better schooling outcomes compared to those who enter PS one year 

later, further indicating that early enrolment has positive long-lasting effects on test scores in 

the 6th grade, probability of graduating from high school, and the number of grade repetitions 

at 11 and 16 years old  (Dumas and Lefranc 2010). In Germany, PS education has been found 

to have a positive relationship with several educational outcomes (Büchner and Spiess 2007; 

Spiess, Büchel, and Wagner 2003). A recent meta-analysis that focuses on studies applying 

quasi-experimental or randomized designs supported the claim that, outside the American 

context, cognitive skills and socio-emotional outcomes are boosted by PS participation and that 

these benefits are sustained over time (Nores and Barnett 2010). Hence, overall, PS attendance 

appears to be beneficial for behavioural outcomes, particularly if formal care settings are of 

high quality.  

Based on these insights, we draw the following hypotheses, separately for ECEC and 

preschool. As regards ECEC, we expect mixed results. Overall, we believe that ECEC 

attendance has either no or detrimental effects on later skills. In the presence of an influence, 

we believe that this should be more detrimental for children who attend ECEC when younger 

than one-year-old and for those who come from socially advantaged families, as previous 

research found. Concerning country patterns, we expect to find that the negative influence of 

ECEC on skills is lower in countries where care quality is fostered and access is promoted, such 

as in Belgium and France, rather than in those where ECEC is difficult to access and of low 

quality, as in Italy and Germany.   

As regards PS, we expect an overall beneficial impact on both cognitive and 

noncognitive skills, especially for children from disadvantaged social backgrounds and for 

those who experienced full-time PS attendance. As concerns to country patterns, we 

hypothesize that the highest returns of preschool attendance should be visible in Belgium and 

France, where PS access is fostered, and formal care settings are of high quality. We expect the 

lowest returns of PS attendance in Germany and the United Kingdom. In the former case, 

although access is promoted through a legal entitlement, PS is of low quality; in the latter case, 

access to high-quality PS is restricted to those parents who can afford it. Finally, in Italy and 

Spain, where the overall family educational level and learning stimulation at home is low on 
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average, but PS access is fostered and of moderate quality, we expect a positive long-lasting 

influence of PS attendance on skills.  

2.3. Analytical strategy  

2.3.1. Theoretical estimand and identification strategy 

The objective of this paper is to assess the causal effect of ECE attendance on cognitive 

and social skills once adolescent. We ask: How would the average skills level at 15 years old 

differ if we enrolled a randomly chosen child in ECE/PS or not? Using potential outcomes 

notation (Imbens and Rubin 2015) as the difference in the potential skills level each person 

would realize if enrolled in ECE/PS, denoted Yi (1), versus if they did not, denoted Yi(0): 

ρ

ὲ
ὣρ ὣπ  

As described below, this can be easily extended by substituting the simple participation to 

ECE/PS with the intensity/duration of exposure. In the second step of the analysis, we consider 

a conditional average treatment effect as the theoretical estimand of interest (Lundberg, 

Johnson, and Stewart 2021) to investigate whether the effect of attending ECE/PS differs by 

parentsô socio-economic status. 

ρ

ὲ
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Figure 2.1 below presents a graphical representation of our identification strategy using 

Directed Acyclic Graphs (DAG). This figure incorporates our theoretical knowledge related to 

ECE access and its consequences for childrenôs skills.  
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Figure 2.1 ECE model guiding the empirical analysis 

Source) Own elaboration based on PKC model 

In particular, the Pungello and Kurtz-Costes (1999) model suggests that ECE 

participation is affected by multiple dimensions, such as the characteristics of the child, the 

family of origin, and the place of living. While we are in the position to measure basic children 

and parentsô characteristics, several other features are not observed, including parentsô values 

and childrenôs innate cognitive ability potential. Omitting to adjust for these characteristics 

might be problematic because they are not only possibly related to ECE attendance, but they 

also influence childrenôs educational outcomes.  

Identifying the causal effect of ECE attendance on proficiency scores at 15 years old 

from observational data is thus clearly challenged by issues of endogeneity of the treatment 

variable. A possible solution is to find one or more variables that affect ECE participation but 

not later childrenôs skills, commonly known as instrumental variables, and take advantage of 

this feature to estimate the effect of interest (Muller, Winship, and Morgan 2014). We rely on 

self-reported information from the childrenôs parents about whether respectively ECE and PS 

attendance was considered mandatory in the area where they live when their child was at the 

appropriate age to attend formal childcare or early education. We believe this information 

satisfies, at a theoretical level, the needed properties to provide a valid identification strategy 

for the effect of ECE/PS. Indeed, on the one hand, the existence of formal regulations related 

to ECE participation is a powerful predictor of enrolment in these services. Even if parents were 

wrong and such obligation was not in place, the subjective belief in its existence can be still 

considered as an important thruster of child enrolment. On the other hand, it is hard to envisage 
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why the parentsô belief about the mandatory nature of ECEC participation when their children 

were 1-5 years old should have any substantial direct effect on their childrenôs skills level at 

the age of 15. In the next section, we define our target population and describe the sample, 

while in the Methods section we describe the empirical estimand and the estimation strategy. 

2.4. Data and sample selection  

Our empirical analysis draws on data from the 2015 Programme of International Student 

Assessment (PISA hereafter), which collects information on 15-years old studentsô 

competencies across OECD countries and partner economies. PISA 2015 employed a two-stage 

random sample procedure, with schools as primary sampling units and students as secondary 

sampling units. Overall, an average response rate of 80% was set for both schools and students, 

being 50% the minimum for considering a school as a participant in the survey. Approximately 

540,000 15-years-old students within schools in 72 countries27 participated in the 2015 survey 

round. To account for the complex PISA sampling structure, which involves multi-stage 

random draws from sampling frames collected at both the school and studentsô levels, we 

incorporated both final and replicate weights when performing the statistical analysis. More 

specifically, we apply Fayôs variant of the Balanced Repeated Replication (BRR) method28 to 

calculate the sampling variance, as recommended by OECD (2017c)29. 

We rely on this specific edition of the survey because it has specific valuable features 

for the object of interest. First, differently from previous rounds, in PISA 2015 parents ï and 

not students ï are asked to provide information on their childrenôs experiences with ECEC and 

preschool participation. In this way, the risks of recalling errors are reduced, and the answers 

are more reliable since they refer to an event not too far in time and salient in the lives of many 

families. However, a parental questionnaire was optional and, consequently, it was 

administrated in only 18 countries, which were: 9 European OECD countries; (i.e., Belgium, 

France, Germany, Ireland, Italy, Luxembourg, Portugal, Spain, and the United Kingdom) 3 

extra-European OECD countries (Chile, Korea, and Mexico); and 7 partner economies (i.e., 

Croatia, Dominican Republic, Georgia, Hong Kong, Kosovo, Macao, and Malta) (OECD 

 
27 More specifically, 35 OECD countries and 37 partner countries.  
28 The Fay variant permits to obtain from the BRR procedure stable variance estimator even in the presence of 

sparse population subgroups (OECD 2017c; Judkins 1990) 
29 This method accounts for the two-stage stratified sampling strategy and each regression is repeated over the 80 

replicate weights provided in the PISA dataset. The sampling variance is then obtained by the average square 

deviation between the replicated estimates and the estimate obtained with the final weight, with the Fay 

correction sets to 0.5. In simplest words, each of these replicate weights simulates an alternative sample and 

the comparison of these alternatives with the final weight yields to the correct estimation of sampling errors. 
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2017c, 2017b). Among countries that administered the parental questionnaire, we selected those 

which have valid information on ECE attendance and restrict the sample to European countries, 

to make the countries more comparable. We further decide to restrict our analysis to students 

who have valid answers on all the variables of interest for enabling comparisons30. Applying 

these criteria led to a final analytical sample that includes a total of 41,676 students over six 

European countries: 9,367 in Belgium (BG); 5,592 in Germany (DE); 6,611 in Spain (ES); 

5,911 in France (FR); 2,952 in the United Kingdom (UK); and 11,243 in Italy (IT). It should be 

clear that given the limited number of countries, we cannot examine how macro-level 

mechanisms affect the ECE-skill link. We are forced, therefore, to limit our comparative interest 

to the study of the ECE influence on skills in multiple national contexts. This perspective, 

however, seems still profitable since it permits to shift the focus from a single country study, as 

it has been for most previous studies, to a cross-country study. This has the advantage of, first, 

enlarging the population coverage and (2) allowing to examine whether the main discovered 

pattern of ECE effects on skills is specific to some countries or generalizable to most of them. 

The first case suggests that countries specificities are pivotal in explaining variation in the ECE-

skill link while the second case may imply that, despite contextual differences, the mechanisms 

behind the ECE-skill relation are general. 

2.5. Variables 

2.5.1. Outcomes 

Before presenting how the outcomes of interest are measured, it is worth mentioning 

that PISA monitors what students can do with the knowledge they acquired at school. Hence, 

skills do not strictly relate to school curricula, but instead, they examine ñhow well students can 

extrapolate from what they have learned and can apply that knowledge in unfamiliar settings, 

both in and outside of schoolò (OECD 2017b, 12). We choose three outcomes, each linked to 

three distinct domains.  

1) Reading literacy is defined as ñstudentsô ability to understand, use and reflect on 

written text to achieve their purposesò (OECD 2017b, 15). Therefore, what is assessed are not 

basic reading skills, but rather the ability to access and retrieve information, getting the general 

scope of the text, interpreting, and reflecting on it.  

 
30 We lose 4.62% of cases over the six European countries of analysis, i.e., 2,017 out of 43,693. This corresponds 

to 14.02% of deleted observation in Germany, 2.94% in Belgium; 1.86% in Spain; 3.23% in France; 5.11% 

in the United Kingdom; 2.94 in Italy.  
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2) Mathematical literacy is the ñstudentsô ability to analyse, reason and communicate 

ideas effectively as they pose, formulate, solve and interpret solutions to mathematical 

problems in a variety of situationsò  (OECD 2017b, 16). Hence, PISA checks studentsô ability 

to translate, interpret, and solve ordinary life issues using mathematical concepts, facts, 

procedures, tools, and reasoning.  

3) The third outcome is studentsô collaborative problem solving, which was assessed 

for the first time in the 2015 PISA edition. It is defined as ñthe capacity of an individual to 

effectively engage in a process whereby two or more agents attempt to solve a problem by 

sharing the understanding and effort required to come to a solution and pooling their 

knowledge, skills and effort to reach that solutionò (OECD 2017b, 134). Thus, students are 

expected to be able to (i) communicate ideas and opinions; (ii) establish and sustain a team with 

its internal roles and organization; (iii) handle conflict and disagreement, and (iv) manage the 

progress towards the achievement of shared goals.  

Proficiency level in each domain is a latent concept that is not easy to measure because 

of various sources of measurement error, including studentsô mental and physical fatigue or 

other contextual events. Furthermore, due to time limitations, in large-scale assessment surveys, 

students usually receive just a subset of the total assessment pool of questions. Consequently, 

by answering to only a fraction of items, scores for each subject are characterized by a certain 

degree of uncertainty (OECD 2017c). To overcome the problem, PISA relies on so-called 

plausible values (PVs). PVs are multiple imputations of proficiency scores generated using both 

the studentsô partial set of responses to the test items and available background data that stem 

from the studentsô background context questionnaire. Therefore, they represent the ñunbiased 

estimation of the plausible range and the location of proficiency for groups of studentsò (von 

Davier, Gonzalez, and Mislevy 2008, 11), rather than individual scores. PVs are a posterior 

distribution of scores computed for all students participating in the assessment, regardless of 

whether they effectively took the test in a specific domain, based on information obtained from 

other students who show similar performances in other domains and have comparable 

background characteristics. This approach is grounded on Rubinôs (1987) multiple imputation 

technique that Mislevy (1991) adapted to latent variables. To account for uncertainty due to 

measurement error, ten values are then randomly drawn from these posterior distributions. The 

analysis is computed ten times, one for each PV, and then estimates are combined using the so-
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called ñRubinôs ruleò for computing parameters and variances of interest31 (von Davier, 

Gonzalez, and Mislevy 2008; OECD 2017c).  

2.5.2. Treatment variables 

The treatment variable of interest is ECE attendance. As above mentioned, students who 

took the PISA tests in 2015, were born in 1999. Consequently, their ECE attendance (if any) 

occurred between 2000 and 2005. The two main treatment variables are two dummy variables 

indicating whether the child attended respectively 1) early childhood education and care centres 

(ECEC hereafter) or not; 2) preschool (PS hereafter) or not.  

To develop a more nuanced picture of the impact of ECE we look not just at 

participation, but also the duration/intensity of participation, thereby considering also possible 

heterogeneity in the effects due to different quantitative exposure. The third and fourth 

treatment variables are dummy variables contrasting 1) early attendance (one-year-old or 

younger) vs no attendance, 2) late attendance (older than one year) vs no attendance. The 

threshold of one year was chosen based on previous literature (Bowlby 1951) and empirical 

research (Varin et al. 1996) rising concerns that an early starting age (i.e., under the age of one 

especially) would impact negatively on childrenôs development, of noncognitive skills 

especially. This threshold, therefore, highlights this period as critical for the development of 

children and their relationship with the significant adults around them.  

The fifth and sixth treatment variables contrast 1) attendance of PS between 1 and 30 

weekly hours vs no attendance of PS, 2) attendance of PS between 31 and more weekly hours 

vs no attendance32. The latter division follows as closely as possible the one provided by EU-

SILC indicator on childcare arrangements and duration, that differentiate childcare settings by 

childrenôs age and duration (less than 30 hours a usual week; 30 hours or more a usual week). 

Moreover, this classification is in line also with that provided by Eurydice, which defines full-

time frequency as 30 or more weekly hours (European Commission/EACEA/Eurydice 2019).  

2.5.3. Moderator variable 

Studentsô socio-economic status is treated as a control variable in the first set of analyses 

and a moderator variable in the second set of analyses focused on heterogeneous effects of ECE. 

 
31 If the mean of PVs can be used, the average over ten calculations will lead to severe underestimation of the 

variance for group-level calculations. The same bias appears when using only one PV (von Davier, Gonzalez, 

and Mislevy 2008; Laukaityte and Wiberg 2017).  
32 Reference year for measuring duration is when children are three years old.  
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Studentsô SES is measured through the PISA index of economic, social, and cultural status 

(ESCS). It is a continuous composite index, which derives from indicators capturing parental 

education, highest parental occupation, and home possession (including books at home). The 

index was standardized to have a mean of 0 and a standard deviation of 1. Given that we are 

not interested in the specific effects of various parentsô resources, the use of the ESCS index 

allows us to capture the latent concept of socio-economic advantage at home and guarantees 

parsimony in the moderation analysis.  

2.5.4. Exclusionary restrictions 

Two dummy variables represent the main exclusionary restrictions, one referred to the 

ECEC experience, the other to the eventual PS participation. These variables measure whether 

ECE attendance was mandatory33 and they take the value of (1) Yes -if parents declared that 

either attendance in ECEC/PS was mandatory or most other children attended ECEC/PS-, and 

(0) No ï when parents said that the most important reason why children attended ECEC/PS was 

that they could not care for the child themselves (e.g., due to work, illness) or because they 

wanted additional learning stimulation for the child (e.g., social, academic).  

2.5.5. Control variables  

Controls refer to basic studentsô socio-demographic characteristics:  gender, which takes 

value 1 for girls and 0 for boys; and migration background, which takes the value of 1 for 

students with migratory backgrounds, 0 for natives34. Moreover, in the PS models, we control 

additionally for previous ECEC attendance, taking valuer 0 No, 1 Yes.  

2.6. Methods  

Relying on estimators, such as propensity score or matching, to quantify the effect of 

ECE/PS is not feasible in our setting since the number of covariates available retrospectively is 

limited and the estimation would anyway suffer from omitted variables problem. To overcome 

these issues, we relied on an endogenous treatment model, where we insert an exclusionary 

restriction, which captures whether ECE attendance was mandatory or not in the country under 

 
33 The question states, which relates to ECEC participation: ñWhat was the most important reason why your child 

attended an <early childhood educational development arrangement>ò? The question states, which relates 

to PS participation: ñWhat was the most important reason why your child attended a <pre-primary education 

arrangement>?ò 
34 Natives, i.e., students without a migratory background, include those who are born in the country of assessment 

or those who have at least one parent who was born in that country. 
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analysis. Moreover, we control for common causes of both the treatment and the outcome, i.e., 

studentsô immigration backgrounds and socio-economic status. We then add relevant controls, 

such as studentsô sex and eventual ECEC participation when interested in the effect of PS on 

later skills. We rely on a set of linear regressions with endogenous treatment effects (LRETE 

hereafter) to estimate the impact of attending ECE, solving issues of unobserved confounding 

and endogeneity. LRETE permits to jointly estimate two equations: (1) the outcome equation; 

and (2) the selection equation or treatment model.  

ώ  ‌  ‍ὸ   ‎ ᶻ  ὤ  ‐                                                                         ρ

ὸ   ‌  ‒  ὡ  ‡                                                                               ς
  

The outcome equation expresses ώ  (i.e., the average expected score in reading, 

mathematics, and collaborative problem-solving for a given 15-years old student i in a specific 

country j) as a function of an intercept Ŭ and two main effects of interest, i.e., ‍ and ‎. The 

former depicts the average ECE effects on skills, while the latter captures the interaction effects 

between ECE attendance and childrenôs socioeconomic backgrounds. These effects are 

calculated net of a vector of covariates, ὤ . For the outcome models, this set of controls includes 

studentsô socio-demographic traits (i.e., sex, social origins, and migration backgrounds) and 

ECEC attendance, in the case of the preschool equation.  

Since access to ECE may suffer from selection effects and issues of unobserved 

heterogeneity, estimating ‍, i.e., the effect of ECE on skill development based uniquely on the 

outcome equation (1), can lead to biased results. Therefore, as a second step, we simultaneously 

estimate the selection equation (2), which outcome is our endogenous treatment variable, i.e., 

ECE attendance. In this equation ὸ  is our dependent variable, measuring whether children 

attend or not ECE. We impose here our exclusionary restriction, thus controlling whether ECE 

attendance was mandatory or not in the country of interest, ‒. We claim that the latter variable 

is appropriate since it correlates with our treatment, i.e., ECE attendance, but not with our 

dependent variables, i.e., educational outcomes at 15 years old. We further estimate our 

selection equation net of a vector of variables that may determine selection into ECE, ὡ . 

These are: studentsô social origins and migration backgrounds. Finally, we constrained LRETE 

models to have constant variances and correlation parameters between the treatment (ECE 

attendees) and the control group (not ECE attendees). Moreover, in LRETE the errors of the 

primary and the selection equation (‐ and ɡ) are allowed to correlate. If their correlation is 
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statistically significant then this means that we do have a problem of unobserved endogeneity 

in our model that, however, we can address namely thanks to the adoption of LRETE.  

2.7. Empirical results 

2.7.1. Descriptive statistics  

We begin by looking at the distribution of performances of 15 years old students in the 

three domains of interest across countries (Table A.1 in Appendix A, Chapter 2). We see that 

Germany, on average, outperform other countries in all cognitive literacy domains as well as in 

collaborative problem-solving skills (CPS), with students who score, on average, 518, 511, and 

533 points, respectively. On the contrary, students in Italy score the worst in reading and CPS 

(486 and 480 points, respectively), while Spain shows the worst performances in mathematics 

(487 points).  

When looking at ECE participation, we see that most students were not enrolled in 

ECEC. Spain is a notable exception since one student out of two (51%) participated in ECEC. 

Moreover, among those who attend, the majority was older than one year old when enrolled in 

ECEC. The only exception is Italy where, among the ECEC attendees, most parents (18%) in 

our sample declared to have enrolled their children in ECEC when they were one year old or 

younger (Table A.2, Appendix A Chapter 2). About PS, we see that in three countries out of 

six parents did not opt for enrolling their offspring in formal institutions at three years old (79% 

in Germany, 61% in the United Kingdom, 60% in Belgium), while just one child out of three 

was not registered in preschools in Spain (36%), Italy (30%), and France (33%). Concerning 

the intensity of exposure, we note that most students participated in PS for a maximum of 30 

weekly hours, but in Italy and Belgium. In these latter contexts, the percentage of students who 

attended PS for a maximum of 30 weekly hours is almost equivalent to the number of students 

who were enrolled full-time in PS (Table A.3, Appendix A Chapter 2). Finally, ECE attendance 

and duration appear to vary according to childrenôs social backgrounds. More specifically, in 

all countries, high-SES children are more likely than their socially disadvantaged peers to attend 

both ECEC (Tables A.7, Appendix A Chapter 2) and PS (Table A.9, Appendix A Chapter 2). 

Moreover, children from high-SES families are more likely than low-SES peers of having 

experienced ECEC when one-year old or younger (Table A.8, Appendix A Chapter 2) and PS 

for longer weekly hours (Table A.10, Appendix A Chapter 2). All in all, these first descriptive 

findings confirm the fact that high-SES parents are (i) disproportionally enrolling their children 
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in ECE settings, and that (ii) their ECEC enrolment occurs early in life, while for them 

preschool participation lasts for long hours.  

2.7.2. The impact of ECE on achievements in secondary school  

In this section, we try to answer first the question about whether and how much ECE 

affects later studentsô achievements. Figures below graphically show the average partial effects 

(APE) on cognitive and noncognitive skills at 15 years old of ECEC and PS attendance. APE 

report the main effects of either ECEC or PS attendance on later skills and the calculation stems 

from linear endogenous regression models that, for each skill, include, in the outcome equation, 

the main independent variable (i.e., ECEC or PS attendance), control variables, and the 

interaction term between ECE attendance and childrenôs social origins. We present results first 

for ECEC and preschool attendance. Then, we consider the influence of ECE duration on later 

skills, for the countries where this calculation was possible. 

2.7.3. ECEC and preschool attendance  

Figure 2.2 summarizes the main effects of ECEC (left panel) and PS attendance (right 

panel) on reading, maths, and collaborative problem-solving skills at 15 years old by country. 

The graphs in the left panel of Figure 2.2 show that, as hypothesised and as previous studies 

show, the effect on later noncognitive skills of ECEC attendance is, if present, negative (e.g., 

in Belgium, France, and Spain). The same pattern is visible for cognitive skills, thus 

corroborating our expectations and previous results. Students who attended ECEC are those 

who score the worst in secondary school reading tests in all countries but in Germany and in 

the United Kingdom, where ECEC influence, although negative, is not significant. Moreover, 

ECEC-attendees perform worse compared to students who did not experience ECEC in maths 

tests as well, with statistically significant detrimental effects in France, Italy, and Spain.  

What can be said about country patterns? Although, as mentioned above, the effect is 

negative overall, the least beneficial influences of ECEC attendance are detectable, contrary to 

our expectations, in France. Moreover, in Belgium students who attended ECEC perform badly 

in later collaborative and reading skills. Why is that? We believe that the results in these two 

contexts can be explained by the fact that formal care services for children younger than two 

years and a half (i.e., age at which a legal entitlement to childcare is guaranteed in both 

countries) tend to promote the care aspect rather than the educational one, thus giving less 

emphasis to developmental objectives (Delhaxhe et al. 2009). Students who attended ECEC in 

Italy and Spain scored significantly fewer in reading and maths tests compared to students who 
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were not enrolled in childcare. The negative effect of ECEC attendance in Spain, however, is 

less detrimental than that observed in Italy. This may be because, in Spain, the educational 

focus of pre-primary education is much more highlighted than in Italy for children younger than 

three years old.  

On the contrary, PS attendance (graphs in the right panel of Figure 2.2) has a long-

lasting positive effect on later abilities. This finding is in line with our hypothesis, and it 

corroborates previous results further demonstrating, however, that not just cognitive skills but 

also noncognitive abilities relate to educational experiences in preschools. However, some 

country differences are worth mentioning since results are significant where preschool access 

is publicly guaranteed, and educational goals are promoted. Indeed, an enduring, beneficial 

influence of PS on all three analysed skills is visible in just two countries, i.e., in Belgium and 

France as expected, with PS attendees who live in the United Kingdom scoring significantly 

better than non-attendees in reading tests once in secondary school. This can be explained by 

looking at the context-specific characteristics of the ECE system. For instance, access to high-

quality PS is guaranteed in both France and Belgium. On the one hand, the right to a place in 

PS may have encouraged parents to send their offspring to PS and, on the other, the pedagogical 

curricula, which focused on the development of childrenôs social, linguistic, and rudimentary 

mathematical skills assured a good basis for later skill development. In the United Kingdom, 

since 2004 children aged three years old were entitled to a place in part-time formal care, which 

followed national guidelines with programmes that included recommendations on the 

development and learning of early literacy and numeracy skills (Delhaxhe et al. 2009). 
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Figure 2.2 Average partial effects (APE) on cognitive and noncognitive skills at 15 years old of ECEC and 

preschool attendance with 95% confidence intervals, by country. 

Note) Reference category for ECEC: No ECEC attendance; reference category for PS: No PS attendance.  

In Belgium, the APE effect on maths skills of ECEC attendance is, on average, -45, with lower bound amounting 

to -219 and higher bound +128 (dash-dotted orange line).  

Source) Own calculations on PISA 2015.  
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2.7.4. ECEC and preschool duration   

What does it happen when considering ECEC entry age and intensity of PS exposure? 

Does our evidence confirm that entering too early in ECEC is more detrimental while staying 

longer in PS is more beneficial for later skill development? Figure 2.3 gives information about 

the effects on skills in secondary school tests of early and late ECEC attendance. Overall, we 

notice that, when significant, the effect of ECEC duration on later skills is negative. This 

confirms the fact that, regardless of the age of entry, those students who did not attend ECEC 

during their infancy are better performers than those who were enrolled in these environments. 

Only in Spain, late ECEC entrance corresponds to slightly less detrimental influences on later 

competencies compared to early ECEC enrolment. Figure 2.4 depicts the influence of preschool 

intensity on later skills. The pattern of an overall positive impact of PS attendance on later 

abilities is confirmed overall but in France and, although less prominently, in Belgium. Here, 

the longer the time passed in formal care settings the better studentsô performances in reading, 

maths, and collaborative problem-solving at 15 years old. Therefore, where PS attendance is 

guaranteed and quality is promoted, enduring effects of PS intensity on later skills are 

detectable.  

 

Figure 2.3 Average partial effect of ECEC duration on later skills with 95% confidence intervals, by country  

Notes) Reference category: No ECEC attendance. 

Source) Own calculations on PISA 2015.  
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Figure 2.4 Average partial effect of preschool (PS) duration on later skills with 95% confidence intervals, by 

country. 

Notes) Reference category: No preschool attendance. 

Source) Own calculations on PISA 2015. 

2.7.5.  ECE as the great equalizer? 

In the following, we show evidence for answering our second research question about 

whether ECE can be considered an equalizer of opportunities, thus contributing to diminishing 

social inequalities in later achievements. The moderating role of SES on the relation between 

ECE duration and later skills yields to more inconsistent results (see Figures A.1 to A.4 in 

Appendix A Chapter 2). Hence, we decide to focus on ECE attendance. The graphs below show 

results for the impact of ECEC or PS on reading (blue-shaded graphs), math (orange-shaded 

graphs), and collaborative problem solving (purple-shaded graphs) across the SES range. Each 

graph shows the average partial effect (APE) of having attended ECE compared to not having 

experienced it. Confidence intervals are set at 95%.  

Figure 2.5 indicates that the negative impact of attending ECEC on later skills is 

stronger for students of less advantaged social origins than for those who come from socially 

privileged backgrounds. Hence, parents with high social status can compensate for the 

detrimental impact of formal care settings on later abilities more than their socially worse-off 

counterparts. Contrary to our expectations, this result is in line with the complementarity 

hypothesis. Only in Spain the impact of ECE attendance on skills seem to not vary across SES 

levels while statistically significant differences are detectable for reading skills in Belgium, 

France, and Italy, in France and, to some extent, in Italy for mathematics. As concerns 
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noncognitive skills, although the direction of the effect confirms the complementarity 

hypothesis in most countries, differences across the SES range rather not significant, but in 

Belgium where children from low-SES are those who score the worst in collaborative problem-

solving tests in secondary school. 

 

Figure 2.5 Average partial effects (APE) of ECEC attendance on later skills with 95% confidence intervals, by 

SES  

Note) Reference category: No ECEC; Confidence intervals for the interactive effect of ECEC attendance and SES 

on maths are capped. 

Source) Own calculations on PISA 2015. 

Figure 2.6 refers to PS attendance. Contrary to ECEC, our findings are in line with the 

substitution hypothesis: low-SES children are those who benefit the most from preschool 

attendance, performing better in later cognitive tests, especially. Yet, despite this general 

pattern, statistically significant interactive effects of PS attendance and SES on cognitive and 

noncognitive skills are detectable in Belgium. France represents an exception since PS 

attendance complements, rather than substitutes, to social backgrounds on all the analysed 

competenciesô domains. Therefore, in France, children from socially privileged families are 

those who gain the most from early learning in preschools. 
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Figure 2.6 Average partial effects (APE) of preschool attendance on later skills with 95% confidence intervals, by 

SES. 

Note) Reference category: Not in preschool; confidence intervals of the interactive effects of preschool attendance 

and SES on maths in Italy are capped.  

Source) Own calculations on PISA 2015.  

2.8. Conclusion and Discussion  

This chapter aims at investigating whether ECE has an impact on cognitive and 

noncognitive skills at 15 years old with a comparative perspective. By applying an analytical 

strategy that permits us to solve possible issues of selection in ECE, we reached four main 

conclusions. First, we demonstrate that ECE has a long-lasting impact on both cognitive and 

noncognitive skills with, however, differences in the direction of the effect depending on 

whether students attended ECEC or preschools. Corroborating previous results, we discover 

that ECEC has either no effect or a detrimental impact on later skills. Conversely, preschool 

attendance affects positively later cognitive and noncognitive skills, but only where PS is 

accessible and of high-quality.  

Second, we can conclude that ECEC attendance is more detrimental for low-SES 

children than for their affluent peers, corroborating the complementarity hypothesis. Socially 

well-off parents may possess adequate educational resources and networks for counteracting 

the detrimental impact of ECEC attendance, contrary to low-SES children who are exposed, 




























































































































































































































































































































