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INTRODUCTION

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

environments

Educational credentials have a central role in contemporary socggt&esingpositive
returns in boththemonetary and nemonetaryspheresEach additional year of school shapes
for example,employment opportunities and future earningsce individuals enterthe
workforce Education credentialsassociatealso with family formation and marriagend
correlate withhealth conditions and nutrition, devidreghavioursand participation in political
and civic life (Grosset al. 2011) However, contemporary societies are characterized by
inequalities in both the amount and distribution of resoulica®au 2003and education iso
exception.Despite he process of educational expansitwat occurred in almost all Western
societiesover the 24" centuryhas boosted massive enrolment of men and women in the
educational systenthusinvolving in primary, secondary and tertiary education children from
disadvantaged social strattackson 2013)ithe pattern of association between class origins
and the relative chances children in staying on in education, taking more academic courses
or entering higher education has, in most societies, been rather little atéeden and
Goldthorpe 1997, 276As such although the effect afocialclass on educationalutcomes
hason averagedeclinedduring thelast century(Breen et al. 2009)a massive amount of
sociological research confirntBat, contrary to all expectationsocial inheritancei.e., the
economic, social, and cultural resouressilable tothe family of origin, continues to affect
individual educationaperformancesand transitionsso thatopportunities remain unevenly
distributed EspingAndersen 2008; Blossfled et al. 2017; &teld et al. 2014, 2016; Blossfeld
and Shavit 1993)

How canthis beexplaired and what can we do to tacltes problen? To address these
guestionsyve need to take a step back and loolwhenandwherethese inequalities originate.
Much sociologial evidence indicates, for example, thatequalities in educational
achievements and attainmsewiue to social backgrounds are pressntadyin primary and
secondary schosland at the same time, that family social position matters cfoicial

educatimal transitions, such athat towardsvocational schoolsr universities. Yet, despite

! The mciologicalliterature converges in claiming that social inequalities in educational outcomes are the result
of two separate mechanisms, labelled as primary and secaftints(Boudon 1974)Hence, inequalities
in educational opportunities (IEO hereafter) are a matter of both performances and choice. Primary effects
of I'EO refer to soci al i nequalities in achievement
between educational institutions and the cultural, economic, and social resources of individuals and their
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t o d zhildred fae,compared to previous generatipds/ergentdestiniesn their life paths
because of growing disparities in parental resou(btet.anahan 2004alreadyfrom early
ageshsoci ol ogi cal research has neglected soci :
of ¢ h fol atbngdaimedBlossfled et al. 2017, 3it is only recentlythata growing body of
research provideevidencefor children from different social backgrounds eirtgrprimary
schoot with already considerable gaps their reading, language, and numeracy skills
(Waldfogel 2012; Weinert, Ebert, and Dubowy 2010; Dammrich and Triv2hi8)
Furthermorenewfindingsfrom longitudinal research repdftat babiesvhose parents belong
to different social grouppresent at birth,tiny gaps intheir cognitive abilities that tendto
rapidly increaseduring toddlerhood andhe pre-school agefesultingin quite substantial
differencedn earlycognitive skillsbefore Kindergarten entrandsee for a review Kulic et al.
2019)

If Aiear | yencesxam euilt into our bodies, with lasting impacts on learning,
behaviouyr and both physi (€enteronathaDevalepng @hild ahHamdrdt h o
University 2016, 4)a strong start can make the difference. Recesadsty childhoochas been
seen on the one hanads apromisingand sensitive lif@eriod,full of opportunities and rapid
changes that afeundational foishort and long term succg$3unha and Heckman 200&0d,
on the otheras alife-stage with great vulnerability for developmelftchildren fail to build
basic sKis in various ability domainguringthe first five years of lifethis can bringsignificant
disadvantagethat canunderminedevelopment, threateninfgture outcomes as welDECD
2018) Although unquestionablypart of differences in educationpérformancess due to
hereditable characteristigsle Zeeuw, de Geus, and Boomsma 2014 process of skill
formationis notmerelya matter of genes and biolo@rainsdevelopnot just as a function of
hereditable traitsbut alsothanks tothe network of relationships thahildren build with
relevant others and materials encousteduring the process of growth. Recent scientific
discoveries highlight that not only genes alone cannot fully explain developmental oytcomes
but also that thegradual acquisition of competencies depends on appropriate inputs from the
surroundingenvironmens, which chemically modifyhow certain genesre expressednd

comeat play. Thus, apparenthij whi | e genet i ¢ f aiofluencesonbunanr t c e

f ami [Jackssnd2013, 12F5econdary effestof 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 diff er costs, bepefitnand expectedh ei r e
probabilities of success associated with different educational outcomes differ according to socioeconomic

b a c k g r(Jacksonl 2D13, 14Yaken together, these two effects are claimed at explaining divergences in
educational achiementgVolante et al. 20199nd atainmentgBarone and Ruggera 2018y individuals

with different social backgrounds in European countries over time.
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development, environmental factorshéivea b i | i ty t o al t €entefoattm | y i n
Developing Child at Harvard University 2016, 14)

Consequently, the foundations of learneng also embedded the experienceand
interactionghat childrenundertaken variousinformal and formal environmentsser the life
course Among the formerthefamily stands out as one of the most important. Indeed, parents
are among cedducataisane théy sre, fespecislly during early childhood, relevant
decisionma ki n g agent s for t heir of f sthus highlg 6 s fi
influendng their educational fortunéom the startYet, while parental attachment and support
are primary, young children are experiencing more and more close relationships with other
nurturing actors imnstitutionalcare settingsowadaysThe early childhod education system
haswitnessed an expansion virtually all Western countries starting from the early 2000s
From being perceived astool for enhancing femalabourmarket participatioywork-family
balanceand integration of vulnerable childreshildcare servicearemore and morénked to
childrerd sight to an equitabl@nd promising start ireducation As such,previous research
suggeststhabvot h quantity and quality features of
literacy and havea long-lasting impact on performanceé&’henof high-quality, formal care
attendance should be most beneficialsocially disadvantaged studentgho cannot count on
attentive and stimulating learning environments at home.

Thisdissertation locates within thigerature on child development, early education, and
social stratification aiming at further contributng to the sociological evidence on the
mechanisms that lead to inequalities in skills. With the imperative to undengtamkich
factors and conditions mawpfluence early learning, we focus primarily anequalities in
learning outcomes i . e . |, di screpancies in fAchildrenods
time expressed in certain skills, abilities, and competengi®kopek et al. 2017, g}hat
originate in early childhood This dissertation aims at beirglistic in its approach, thus
including diverse types of ability domain&s such, we consider boémerging cognitiveand
noncognitive skis, being the latter much moreverlookedthan the formerby previous
researchThe coreof this dissertation lies in the analysis of the characteristics of the early
institutional and familiar learning environmergts growthpromoting or, on the contrargs
unfavourablecontextsfor developmentWe believe thagrasping better knowledge on what
happens duringarly years is crucial since, as observed by Cuhna and HecRo@®, 320)
Apreferences and skills determined early i
inequalitie® Sinceskills areself-productive, a weak arithpoverishedtart atayoungagehas

a detrimental impact on later development, even if restorative interventions anelade at
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later age¢Cunha and Heckman 200.}lore broadly, his dissertation covers thre®in topics

(1) the consequences of formal care attendance on cognitive and noncognitive performances in
both the short and long terif2) the factors aplay during the care selectiongress and their
dynamics and(3) the joint role of quality dimensionsf both formal andinformal learning
environmentson early skill developmentAll these topics were addressed with sociological
lenses by examining consequences for children fromrdrftesocial backgrounds.

In the first stancewe questionwhether and how much early childhood education
mattersin the lives of children around Europe, detectivigetherparticipation,the timing of
entry, and intensity of exposure influerezgnitive and noncognitive abilities once childege
adolescentsin Chapter 2 we are interested irexaminingthe enduring benefits ofearly
childhood educatigrand its eventual compensatory rbieaskng the following questionsare
the effects of edy childcare education lonlgasting? can early childhood educatiba an
equalizer of opportunities for children from socially disadvantaged social backgrounds? are
thesepatternssimilar across countries @there any specificityWe expandprevious fndings
by analysing theffectof formal care ortater skillsby providing a better measure diildcare
and preschodttendancendmore robusestimatesBy adoptingrecentcrossnational survey
datafrom the OECD's Programme for International Student Assessmentind that if
preschoohasenduringbeneficialeffects on cognitive and nesognitive skills in all countries
under analysisespecially in contexts where preschool isigh qualityandfor children from
less socially advantaged familiesn @he contraryparticipationin nonparental cara&vhen
younger than three yeanasa detrimentaimpacton later skills which is stronger for children
from less socially advantaged families.

In the seond stancesincein most Western countries early childhood education has
become asteppingstondan the educational career of many childreve are interested in
examining the pattern of choices forivdsor mal
In Chapter 3we askwhetherandhowmuch parentasocial position beliefs, anather family
andchild characteristics arénterrelated with early childhood educational choicege claim
thatexamining the circumstances under which parents select childa@levant for at least
two reasons. First, without information on the selection of care researchers may casually
attribute childrends devel opwhemtleadtpa afthe o me s
variation in skillsmay 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 decis®may lead to the exacerbation of thec hi eve ment s

gap favouring, on average, childresho come from an already privileged social background
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We adoptdata froma largescale recentnewbornpanel studyfor examining the determinants
and the dynamics gbarental decisiontowardsearly childhood educatiom Germany By
using acomprehensiveheoreticalframework,we (i) add new evidence on an understudied
educational transition,e., that towards formal childcare settingeghile we (ii) considerthat
factors affecting selection into childcare maynamically changaccordingly toc hi | dr en 6 s
developmental ageOur findings suggest thadespite a decade of institutional reforms, squit
in accessing formal childcaremains a pipe dream Germanywith inequalites beingmost
pronounced at two years oldloreover,access to childcare can be seen as a function of both
rational choices and parental beliefs towarlli#d-rearingpractices anavork, indicating how
institutional careis more and more perceived as askells hancer f or bot h ¢
mot her s @pitdhuman c

In the third stanceChapter 4ocusesntheinfluenceof quality features ifothformal
and informallearning environmentsasking whethethese two settingsan berelevant for
explaining differences in skdlbefore entering primary schodlthoughthe better quality in
formal and informal learningettingsis beneficial fordevelopmental outcomefew are the
studies thasimultaneouslyinvestigatetheir role Because of the scarcity of data providing
adequate information on both family apeeschool learning environments, previous empirical
studies havenostlyfocused on returns of either formal care or familiar inpuatearly cognitive
developmentWe extend the literature, by providing evidence on the commele@xionship
betweenthesetwo main sources of camgith early skills by focusing on a rather overlooked
context, i.e., IrelandBy relying on a richandrepresentative infant panel syydur findings
highlight that,together withc h i | dsocmlnodigins, other featuresf the hane learning
environmentssuch as parenting behaviours, practices, and adequate learning materials at home,
are pivotal for early skillddevelopmentMoreover, highquality childcarein Irelandis an
enhancer of noncognitive skills, while beingt adaptedor boosting literacy abilitiedVe also
find evidence for the fact thparents with a poor socipbsitionshould be made aware that, by
showing a more responsive and -agpropriate behaviour, they can positively affect their
of f spr i enptiorshanel behavigural skills. Moreover, there are hints for the substitution
role of highquality ECE on emotional skills for children whose parents are rather hostile and
unresponsive in their parenting behaviowsthe same time, for obtaining the highgains
on early cognitive skills from highuality ECE participation, parents showddgagetheir
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 PhDdissetation focuses on three main topics, each developed through
core research questionBirst, Chapter 2examine the consequences of early childhood
education on later educational outcomes by askirggthe effects of early childhood education
long lastinguntil secondary scho®Do theyvary across countries? Seco@dhapter 3ooks at
patterns and choices of eadhildhood education by means of the following questiarsch
factors lie behindcare selection proced®oes the relevance of these factolenge over
childrends first Clmepter danalyssshe sompbek intérlackneedr T hi r d
early skill developmentbetween care experienced in the family and in formal settings by
querying:to whatextent does qualitgpf both the home learning environmentd childcare
influence ¢ hi | deadyns&ils developmentawvhat about their interactive influeae
Preliminary to these analyseShapter 1 provideareview of the theoretical literature on skill
developmenby introdudng and descrilmg the mainconcepts and issues coveredhis PhD
dissertation i.e.. skill development, learning environmentsre regimes,and social
inequalities Moreover Chapterl struggles to furnish the readeith aconcisesummary of the
relevant dimensionattached t@ach concept preparatory effort to the empirical analyses and
contextualizatiorof the results withircountry-specific care regimes (Chapters from 2 to 4).
Finally, we summarize the lessons learnt, conclude, and explore limits and future research

avenues in the lashapter of this PhD dissertation.

14



1. CHAPTER 1. SKILL DEVELOPMENT AND LEARNING IN
CONTEXTS: A THEORETICAL FRAMEWORK

1.1.0n skills definitions and measurement

While growing up, individual knowledge muilt upon on the one hand, personal traits
that are ratbr 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 congtantighout
the whole life course within diverse environments, including fasiikchools, and pedkautz
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 out@detsnan,
Stixrud, and Urzua 2006)

1.1.1. What do we talk about wheeferring toskills?

Both cognitive and noitognitiveabilitieshave been found wetermine a relevant array
of different social and economic outcomes, from the acquisition of skills to productivity in the
labour markefHeckman, Stixrud, and Urzua 2008Jthough an analytical distinction between
the twois helpful, these dimensions are crssding. This means that, for instance, few human
activities are performed without the use of cognition while, at the same time, emotional states
and personality affedtumanreasoningCunha and Heckman 2009; Kautz et al. 20B#&th
cognitive and no-cognitive abilities can be defined sakills, in the sense that, in particular
during the first five years of age, they are changeable and shaped by the surrounding

environments and conditiofgautz et al. 2014)

1.1.1.1. Cognitive skills

The literature divides cognitive skiliato two dimensions, i.e., domaipeneral, and
domain-specific cognitive abilitiesDomaingeneral cognitive abilities are those abilities that
are relatively independenf the context and the culture in which individuals gnapf. These
competencies are basic individual abilities that have been extensively explored within
intelligence theories since thdgy at the basis of intelligence thinking and actiBamain
general cognitive abilitiesormar®&ce@mietti me smeal
theycapt ur e, for instance, Aperformance diffe
processes, the capacity of working memory, or in the ability to apply deductive or analogous

2 As independent from the context, domgieneral allities will not be considered as an outcome of interest for
this PhD. thesis.
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thinking i n (Wemevt etsal. 2001a T1Pamairsgéneral cognitive abilities are

often captured through IQ tests tHat, instanceresult to be malleable to changes up until the

tenth year of agéCunha and Heckman 2007; Kautz et al. 20A4)deduced byectent findings

from an intervention study aimed at enriching the environment of socially deprived children
throughpreschooparticipationin the United Statedyy agetenthe mean Qs of children who
participated in thé>erry Preschool Program (treatesidthat ofthose who were not exposed

to the program(the control group) were¢he same(Figure 11). Nevertheless, preschool
attendance abruptly boosts 1Qs of theated group shortly aftittep r o gr a mo sthesent r y
benefits last up to seven years of age.

100
o . 995 849
e 913 o7
. 90 - """----.__2_38._'1. 8717
o e+ 3. g5
a5l 87.1 869  86.8 =
- 86.3 o1 6
% 796 83.3 83.5
T --#-- Treatment group
5 78.5 —e— Control group
Entry 4 5 6 7 8 9 10
Age

Figure 1.1 Perry Preschool Program: IQ, by age and treatment group
Source (Almlund et al. 2011, 5)

Domainspecific abilities are those competencies that hensteada subjecispecific
focus. Here, thelimensionunder examination refers to acquired knowledge, which is often
captured byeacherassigned grades standardised achievement tebtsernational largescale
surveys of st udent ssuchasthdPracmnetfos IGtermatonaident ma n c e
Assessment (PISA) or the Adult Literacy and Life Skills (ALhaslargely influenced the
measurement of domaspecific abilities More generally, cholars agree in claiming that both
native and foreigitanguage competenciess well as mathematicand scientific literacyare
important domairspecific competenciesnce theyenable individual$o successfullydealwith

everyday problems and situatiof¥§einert 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., ameterogenous set of abilitiéeyond intelligence, reasoning, and
acquired knowledgehave been recently recognized as crucial for later suatéiss field of
economics of educatioglmlund et al. 2011)Although varied in their nature, thesellskare
normally groupedogether withthe umbrella terndnon-cognitivedand peviousfindings show
that non-cognitive abilities such astgention, selfregulation and perseveransegonglyrelate
with academic achievemefd.g.,writing and numeragy psychosocial outcomés.g, mental
health problem)s social skills and school readinegs®gnitive and language outcomi@sg.,
overall intelligence, verbal and performance intelligence, expressive and receptive vogabulary
(Smithers et al. 2018Moreover, ahievement motivation, personal goals, the development of
interests both inside and outside school;setfcept and selfegulation, personality and social
behaviour arexdditional norcognitive skillsthatresearch indicate as pivotal feducational
performances, processes, and competence develogviehtkinger et al. 2011)

However, &hough research highlighthe relevancef thesemonttraditionababilities,
the literature lacka clear and univocal definition of namgnitive skills.The lattethave been
variedly named, with most recurrent synonyms being soft skills, personality, tchigsacter
skills or socicemotimal skills. Therefore, the terrancompasses varied set of attributes that
includes different characteristicsuchasiper s ev er an c e-esteempdeléontralt i on,
conscientiousness, and forwdrdo o k i n g (Cearthaand Heckman 2009, 32Becent
classificatios distinguishthree relevant dimensions: (1) achieving goals; (2) working with
others;and @) managing emotion3.he first dimension relates®n gage ment , . e.
commitment at schdcand passions for goalseffort (i.e., the mental energy devoted to
learning; and perseverande . e. , st udent scontre to doncerdratecireteys nd s e
The second dimension lisko social communication and teamorking abilities, while the
third one focuses odimensions such aamotional stability, selesteem, and impulse control
(OECD 2015; Azzolini et al. 2019) able 11 briefly summarizes the set of learningtcomes,
both in the cognitive anith the noncognitive spherthat children form and develop during the

first years of life

3 Personality traits are generally represented by theacekpted Big Five taxonomy (i.e., openness to experience,
conscientiousness, extraversion, agreeableness, neuroticism) and are rather stable individual characteristics,
hard to changéAzzolini et al. 2019) Since we are interested in aspects that may change according to the
social settings and external stimulation, we decideotaconsider those traits in this dissertation.
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Table1.1 Main early learningoutcomes ointerest

Domaingeneral e. g., pattern recognition,
Domainspecific

e.g., nonaverbal problem solving, visual perception and
anal ysi sé
e.g., preverbal communication, vocabulary, listening

Cognitive skills Emergent reasoning

Emergent literacy

comprehension, phonol ogical

Emergent numeracy e.g., working with/ knowl ed g

Achieving goals e.g., engagement, effort,

Noncognitive | Working with others e.g., communication, teamwc(
skills e.g., emotional stability, sedisteem, impulse control, social

Managing emotions . .
ging behaviour é

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 iglymamic one, thus occurring
throughout the entire life from childhood to adulthood, some periods areamtical than
others. Early childhood rements 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,
thumbsucking, and rotating, already by the fifteenth gestational week. Foetuses have been
found to have, in addition, a rudimentary form of memory (e.g., theyeca@mber the maternal
voice and learn some specific piece of music), attention (e.g., their heart rate has been found to
decelerateto certain sound), and learning (e.g., their hearts are found to habituate to
vibroacousticstimuli) (Goswami 2008)

After birth, the subsequent years of life are of fundamt a | relevance fo
cognitive, linguistic, motor, social and emotional developmerg specifically during infancy
and early childhood that the brain has a high degree of plasticity and deveddpstatpeed.
Shortly after birth most of #11,000 trillion connections present in the adult brain are formed.

Chil drenbs brain doubles in size, new synaps
while old ones are pruning away for adapting
and more specialized and efficient and, by t

than those of an aduGoswami 2004; Center on the Developing Child at Harvard University
2016) Moreover, during the first five years of life basic skills are rapidly amdlsaneously
formed in diverse domains, from the senspomtor area to the cognitive one, from the
development of social to emotional skilBECD 2018) Therefore, despitenowledge $ built

over tme early years aree f ertil e period where childreno
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maximum while, with the passing of years, the process of learning new skills becomes more

problematicsince it needsore effort tobe accomplishe(Figure 1.2) (OECD 2018)

The amount of effort
The brain's ability to change such change requires
in response to experiences

24 6 8 10 20 a0 40 50 &0 70 Age

Figure 1.2 The brain ability to change asfunction of age.
Source(OECD 2018, 6)

Examining skills at early ages is relevant because skillsefproductive meaning
that skills acquired in a specific period are selhforcing for those acqued latefCunha and
Heckman 2007)According to the economic literature, the highest returns of investments in
indvi dual s human <capital occur when individu
before the beginning of primary schodliqure 1.3). Therefore,the higher thenumber of
abilities obtained during childhopthe higher theaumber of abilities aa later periodThe
6s kil | s rdgergneehbppids tddoththe same skilandto skill coming from diverse
ability realms.For example Jearning tospeak a foreign language before turning 12 years old
corresponds to speakimgwithout an accent than it would have been if children start to learn
than idiomat older agesAt the same timan a process of crogzroductivity ok skills, strong
emotionakecurity feeling at a given point in life promaqtés instancesuccessive acquirement
of maths abilities)(Cunha ad Heckman 2007)Moreover, despite early years matter
tremendously for the development of skills, later age points are important too: because of the
dynamiecomplementarityof skills early investments facilitates the productivity of later
investments bu for being effective, to earlinwvestmentshould followother investmentat

later age point§Cunha and Heckman Q0).
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Figure 1.3 Rates of return to investment in human capitah &isnction of age
Source(Knudsen et al. 2006, 10157)

1.2.Learning in contexts

Hereditability alone cannot explain the onset of individual differeroeskills,
educationalachievementsand attainrants thatfind a completedescription only once
environmental influences and conditions are considered in the picture. Fifrdimggsearch
on the soci al and emotional growth of <chil dr
gene (or a set of gen) 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
e X pr e(8valdfogead 2006, 17)Thus the process of skill formatias not only a matter of
genes and brain plasticity, Haarning is aocially mediategrocessvhere diversactors relate
in their surrounding social contex{8aumer et al. 2Q1la) Learning is lifelong nourishedby
and occursvia the interactions that children have with their proximal and more distant
environmentsin terms of thesocial exchanges they can have with, for instance, their parents,
kins, peers, teachers, in thaeighbourhoosd, schools and other learning pla¢gsonkoff and
Phillips 2000)

Therefore, learningloes not occur in &@acuum, but it isthe product of complex
synchronic and dynamic interactions between an active, developing child hvsitmer
surrounding environmentd'he Bronfenbrenneriabio-ecological model(Figure 1.4) well
depics thecomplex interplay of relationships and exchangeadiverse settings that can affect

the process o€hildren growth The contexts,wherechildren are reared from their infancy
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onwards, are multiplandnested one in thether Theyincludenetworksott hi | dr ends pr o
family and extended family childcare preschool, and school settinggiendships and
neighbourhoodetworks the broader social structure of a society, with specific cultural norms
societal valugsand institutions All these interactions and reciprocal influences between
different systems occur over time, withinfa@nosystenthat accounts, for instance, for major

life transitions as well as for environmental and historical ev@rtanfenbrenner and Morris

2006; Shonkoff and Phillips 2000; Linberg 201@f great relevance is the emphagigen to

the role of children, who are not considepasiveand incapabl@actorsanymore butactive

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

in which they grow. Fomaking an exampldjoth parents and children brimgo action their
characteristicsmultiple and specialized skillsand both change because ofithautual

i nteracti on transactonal mo@hlintleeseoafe fthé premisdabe core of the
transactionabio-ecological modelies inthe sec al | ed pr oxi mal process
forms of interaction between organism and e
posited as the primary mechanBranfenbrenper anduci ng
Morris 2006,795) To be effective, these interactions
extended per i @addenennetandivierds 2006, 78Bheseenduring interactios

are notjust a reciprocalinterplay between individuals (e.g., betweehildrenwith parents
educatorsand peefsbut they can also involve symbols and objects (e.g., group or solitary play,
reading)(Linberg 2017).

MACROSYSTEM

Attitudes and idealogies of the culture

EXOSYSTEM

\ Extended family /

MESOSYSTEM
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services
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Figure 1.4 The Bronfenbrenner's ecological perspective on child development
Source(Greene et ak014, 6)
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1.2.1. Which learning contexts?

The contexts in whichindividuals acquire anddevelop their skillsare multiple and
multidimensionalusually denoted with thadjectives formal, nonformalpr informal.

Formal learning environmentsre the institutns of the educational system where
education is normally carried ouh thesesettings, learnerare qualified, based on their age,
with the termspupils or studentand aretaught by qualified personnelvho offer specific
curriculumbased learning. Ithese settings, learningusually compulsoryp to a certain age
point andit is highly structured in its content, timing, and subjects. Within the formal
environments of schools, universities, and apprenticeships, indivigdualve certificates that
prove their competencigtearningfollows a more or less ordered trajectory thavni early
childhood educatiosettingsto primary schools lower and upper secondary schedinally
culminating with tertiary educatiafiRauschenbach et al. 2004; Baumer et al. 2011a)

Researchinterests have been mostly devoteagxamining thestandardized, carefully
arranged and programmkgdrning offeredy formalenvironmentseaving ratheunderstudied
the influence orchild development obthercomplementary environmentsiore specifically,
learning ininformal environmentss rather selimposed,sinceit is based on an individual
choice slowgoing andflexible. In thesesettings, 6r the vast majority of casgkearning is
unscheduledincidental and implicit. The learningprocessis describedindeedas fiact i v e
voluntary, seltdiscovering, seltletermined, opeended, nosthreatening enjoyable, and
e X p | o r(Boekaevteamnd Minnaert 1999, 53@®)formal learning environments are, for
instance, those provided by family membeesers, and significant othefdon-formal learning
environments aréess clearly located within the structure of the educational sysieimg
somewhain-betweenbetween formal and informal learninghese settingée.g., child and
youth services, religious communities, museuwspsytsassociationsor music schoolsylespite
being structured and intentional, areitherregulatednor formally supportedBoekaerts and
Minnaert 1999; Rauschenbach et al. 2004; Baumer et al. 2011a; OECD Réi&)sehe
interestof this dissertation liesn educational inequalitiesnd the relevance of early years for
skill developmentwe focus on twdearning environmentahere,we claim, children spend
most of their time while in infancy and early childhood. These thee home learning
environmen{HLE hereaftey and theearly childhood education system (EG&reafte).

Among the informal learning context of special interest is kidE. It is particularly
during childhood and adol escence that parent

and future learning and, this influence is even strodgerr i ng a c tyeals dffifs, f i r st
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when constant care, time and stimulating interaction are ng€e@D 2018) The set of
familiar resources and the various conditions that parents create at homeaut®tdshaping
chil dr en 6 s This@ecudidr seftimgeconipanieshildrentowards alltheir processes

of development, having a lorgsting impact on not jugheir educational processes but on
many other life realm@unha and Heckman 200Amongthe formal learning environments,

in many industrialized countriggung childrerspend a large amount of timenon-parental
care settingsiowadays The ECE hasgrown in its importancefor facing problems of, for
instance, (a) worfamily reconciliation because of high participation of women in the labour
market and an increase singleparenthouseholds, (b) low fertility rates, and (c) risks of
poverty and social inclusion. Moreover, more receritig, formative years before entering
compulsory primar school are increasingly acknowledged as foundational for further
developmentand, consequently, (d) early childhood education is largely perceived as an
i nvest ment I n , which prauce a uch cbnsistantrretunngn human capital
than similr investments at older agéSambaro, Stwart, 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 tHiegt acquire basic skills and start to fiortheir
behaviour(Masten and Schaffer 200&ven if education is normally associated with formal
settingsstudies have foundthita mi 'y i nfl uence on chil drenos
than any institutional educational influen&ylva et al. 2004; Melhuish et aD@8). Therefore,
itseemsthait he care that young children receive
not just for their physical growth and health but also for their cognitive and emotional growth
and dev e(Waldfoget 2006038)This occus sinceparents are among the first actors
who are responsible farh i | grnooess of skills formation long before they enter compulsory
school. It is particularly during childhoodhat parentss e t the conditions
development and future learningaving apervasivei mp a c t on their of f st

towards learning, school readiness, and academic achievef@antsions et al. 2015)

1.2.2.1. Understandinghe multidimensional nature of HLE

As a demonstratiorof warm, supportive feelingand interesinc h i | dymowetmands
learning,empirical findings show how genuine and active parental involvemsghnificantly

and positivelyrelates withschool readiness aretucationabutcomegBaizan, Dominguez
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Folgueras, and Gonzélez 2010; OECD 2011a; Gracia 2@&?)mulates the development of

skills while, at the same timé, keepsalivet wo | mport ant precursors
success, i.ecuriosity and motivation for learningPomerantz, Moorman, and Litwack 2007;

Melhuish et al. 2008 However, parental involvemerg a difficult concept to define because

it encompasses several strategies that contributepiovingc hi | dr ends llrear ni n
the literature, threare the dimensions that conceptualize tiaacept:parentinggoak and

beliefs, styles, and practices.

Parental beliefsefert o fiwhat parents expect the cour s
what parents see as t hei r (HofwaursenpdneéTaidin2002,hi | dr
235), while parentalgoalsare the outcomes towards which parents direct their elRegearch
extensively indicates that parental belief system and aspirations for their offspdngational
attainment is positively linked witmany educational outcomes, suchcab i | d rtiegob s s et
academic goalsffective achievements, persistence in school, course enrolment, intellectual
abilities and attendance of collede.g., Bronstein, Ginsburg, and Herrera 20@%yenting
stylesmeasureheattitudesparents have towards their offspritige emotional climatéhrough
which these attitudes are communicatéte atmospheren which children are raisedhus
including measures of sensitivity and responsive(@asmrind 1966; Spera 200%arenting
styles have beefurtherdivided into three typewithin the weltknown taxonomy offered by
the clinical and developmental psycholodéanaBaumrind: authoritative, authoritarian, and
permissivé. Authoritative parentarethose who most beneficially influence child development
thanks to their appropriate behaviaurimally, parenting practiceencompass a large domain
of behaviours that parents haghering their interactions with their offspring. These practices
help children to reach different socialization goHlsheaimis to enhance school proficiency,
parental practices at home may involve, for instance, doing homework togegpheviding 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 {&ssging and
Steinberg 1993; Hoff, Laursen, and Tardif 2002; Pomerantz, Moorman, and LitwackR®07)
instancebeneficialparenting practice®r skill developmentluring early childhoodresinging

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

4 Permissive parestbehaven a nonpunitiveacceptantand affirmativeway. Permissive parestallow children
to regulate their activitiesyithout exercising controlAuthoritarianparentss hape and contr ol C
behaviours according to a set of standard imperathdethoritative parests uper vi se chi |l drend
in a rational mannetheyencourage verbal communicatifor childrengiving reasons fotheir behaviour.
Authoritative parentsecognizeande n f or ¢ e expnesslomsrofetheifdividual interest§Baumrind
1966, 1978)
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and phonological awareness, | mpr oVyRodriguez | dr en
and TamisLemonda 2011; Waldfogel 2@). Of cour se, these Odakevel op
changable,since they strictly relatt® thespecificlife-stagechildren are living. For balanced

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

wat chi ng mteractivé garde.qn playing, reading, verbal interaction, and teaching)
(Gracia 2014)Parents of infants and toddlers are highly involved in physical(\@&aldfogel

2006) which is devoted taccompishingc hi | dr ends basi c -beilegegkbs, sec
thesereasons, physical care is highly demandiregngboth physicaland timeintensive(Cano

2019) Instead,mt er acti ve care depicts accognitwednd es t h
social need¢Gracia 2014)Despite interactive catgeingmore presentluring the preschool

phasei(e., when children age8ito 5 yearsold) (Gracia 2015)it may be that parents spend
developmental time with their offspring alsodddier agessince they aim ameliaating their

of f s pskills thgpugk appropriate stimuli.

1.2.2.2. Evidence foithe influence ogarly years HLE on skills

Previous studies havenainly examined the shoterm impact of various HLE
dimensions omchievementd-or EnglandMelhuish and colleagug¢g008)findthatc hi | dr en d s
activities at home, such #sefrequencyof readng, going to the library, playing witnumbers,
painting and drawing, being taught letters, numbers, songs/poems/rhyrass, significant
positive effecon literacy and numeracy achievements at age 5 avidré recent longitudinal
associationapaperdor the whole populatiofind robust @idence for the beneficial influence
of differentdimensions otarly HLE on cognitivedevelopment mostlguring childhoodand,
in a few cases|asting alsoin adolescenceln Australia,for instance children with a low
increasingparentainvolvement ovetime ¢he 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 tohildren whose parentsave been stably involved in shared book
reading pratices during early childhood(Hayes and Berthelsen 2020pimosthenous,
Kyriakides, and Panayiotq@020)report that, in Cyprus, HLE has significant, albeit low, short
andlongt er m benefits on st ude nf.es during théafirseschmohe nt s
year and after two consecutive school yeasgeciallywhen looking aimeasures linked to
learning materiafsrather than thathoselinked to joint parenthild activities.Silinskas and

colleagueq2020) offer adlitional evidence of the lontgrm effect of early years HLBN

5 Such as books, musical instruments, computer, access to the internet and encyclopaedias.
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language and literacy skills in primary schaolFinland while Lehrl and colleagug®020)
confirmthebeneficialinfluence of both early and secondary school HLE on reading and maths
competenciesn Germany.Going beyond primaryschool years, Sammons and colleagues
reinforcethe claim that early HLE 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 ofilewome children in

the US, Rodriguez and TarieMonda (2011) reveal a strong association between HLE
vocabulary ange mer gent | iteracy skill s Igblighdirgshe c hi | d
advantage othildren whohave beerconstantly experiersd stimulating HLEagainstthose

who lived in less supportive environmeni® the best of our knowledge, evidena® &n

enduringinfluence ofearlyHLE on socieemotional skill development is much overlooked.

1.2.3. Early Childhood Education

Sincethe 1960s a rising number of children has been enroll&CE(Melhuish et al.
2015) In 2014, almost nine out of ten feyearsold (87%), 78% of théhreeyearold children
and about 40% of those aged two years old were enrolled in early childhood eduicatin
OECD countriegOECD 2017a)Over the years,hildcare hadeen conferred withwo main
functions: on the one hanahdworkfamilghalpnoegomthes mot h
other, it i s a way f or iHirsté setentyegrs,ifemaledaboul dr e n
force participation has rafly increased in most countries, but mothers still struggle to achieve
a satisfact or yChidoarekfacilitiesfaee inpatana measares that help the
primary caregiver, usually mothers, to take time away from childrearing for employment.
Indead, 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.Z®diby able to come
back to work is important since this waymothers caavoidrisks of poverty for theifamilies
through income gains. Childcaleas been recently seen al so as

human capitalbeing a tool fomomogenizingc hi | dr enés school readi ne

6i.e., frequency of paremthild learning activities and routines during preschool years.

7 With the term early childhood education, OECD considers both early childhood educational development
programmes (ISCEDO01) and ppeimary education (ISCEDO02). 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 amsnmunication and motor skills. The latter refers to
programs aimed at children in the years prior impry 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 ag@&GD 2017a)
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chances from the very beginnirigspingAndersen 2009)ECE has become, therefore, an
educational right foevery child,regardless of their ages and see@mnomic backgrounds

1.2.3.1. Features of ECE in Europe

fAiThe availability of highquality, affordable childcare facilities for young children from
birth to compul s or (Eurgpeah Commisseomg2013fdpthedEurgpean or i t vy
Union, confirming the relevance that these servitesegained in the publienternational
debateover the yearsin 2017,the European Commissidrther staes that high-quality
affordable early childhood education and care is a right for all childrenn patrticularfor
those who come fromisadvantaged backgroundsh o fihave the right to
enhance equ a(Eurapgap Gommission 201QE Idoweverjn 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 régifaet, theECE system
efficacy in reducing inequdles varies in Europe according tofour specific features
availability, accessibility, acceptability, and adaptability

Avalilability refers to the governmental commitment to proideE (van Belle 2016)
as a c¢hil dr aatod €ertainlyg@Eprovision vagiak greathyacross Europelhe
vast majority of countries deliver childcare in ceriesed settingseparatelydepending on
c hi | dgeeYounghildren from infancy totoddlerhood(i.e., betweerd and2 yearsold)
are cared for in the stalled early childhood care and education (EQteCeafte)y system,
while children fromthreeyearsto school agere enrolled in preschodlsThisgeneraldivision
reflects the fact that servigas the firstagephaseare perceived more as care settings while
at older ageshey start tdoe more directed also towards the provisiorarly educatiorior
supporting school entryn somecountriesthere are unitary singiategrated ECEettings, in
which children fromdifferent agesattendthe samesnvironmentuntil they reactschool age
Goals are here explicitlidevoted to fosteringtheir cognitive, social, and emotional
developmentThe authorities in charge of ECE reflect whether geelagogical approach is
more orless devoted to either educational aims or the care dimemsisome countrieghe
ministry of educations in charge of the ECE phasé&his suggests that th@edagogical
approachs interestedn boosting school readinesgtherthanjustfocusingonc h'i | a¢aree n 6 s

8 The 4A (Availability, Accessibility, Acceptability, and Agsability) framework has been developed by the
United Nations to describe obligations governments have about the human right to edudatioma g e v s k i
2001)

%In this PhD dissertation, we refer to ECEC when indicating childcare services for thethnegs; while with
the termpreschool we specify setting devoted to caring for the abmee years old children.
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The latter perspective is, instead, more relevdren the ministry of family and social affairs
isresponsible fothe ECE phases it happens iothercountriesespecially for children younger
than three years aldNot only the public sctor (i.e., the government with its ministriets)
responsible for regulating arsdipporing childcare butin most European countriesentre
based ECE provision exists together withivate andhomebased childcare provision
(European Commission/EACEA/Eurydice 2018Jthough European countries are more and
more converginground liberal and markeentred normgMahon et al. 2012)heydiffer in
their level of &commaodificationi.e.,the level to which childcare provision is reliant on the
market sector. In highly decommodified countries ttaests 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 &y 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 gwedetind curricula, safety and
hygiene standards, stafhild ratios and so othan public subsidized settin@ECD 2011c)

The moreaccessible serviearefor all those in need or who ask fttrem the higher
thar level of universalisnfVan Lancker and Ghysels 2018&)ccessibilityrefers, therefore, to
the governmental commitment to providedlildren with access to ECE serviqean Belle
2016) thus enabling their right to educatiohwo are the principal wayshrough which
governmentguarantee ECBccess(1) via legal entitlement of2) by making its participation
compulsory. In théirst case, children are, up éocertain age, entitled to a placdei@Eif their
parents request forriégardless of thep a r eemployndent, socioeconomic and family status
However, attendance is not compulsory. Ingeeondcase, children arguaranteed a place in
ECE but, reaching a certain age, they @rkged to attendormal childcaré®. In the case of

legal entitlementthere is a definethaximum amount of freef-chargehoursthatchildren can

10 In the school year 2018/2019, only Norwtmgether withseven European countries (Denmark, Germany,
Estonia, Latvia, Slovenia, Finland, and Sweden) offered a guachpizce in ECEo children aged between
6 to 18 monthsAfterwards, i.e., at age three or older, more countries offered a legal entittement to ECE
instead, with eound a quarter of European education systems provide guaranteedrpfaesshoolsECE
is compulsoryfrom the ageof three in Hungarandfor the lastyearof ECE, and thereforedepending on
the contextfor childrenagal 4, 5 or 6years old, inSerbia, Switzerland, Bosntderzegovina, Sweden,
Finland, Poland, Austria, Cyprus, Croatia, Gre€teechia, 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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attendin ECE while, in the case of compuigoattendance, regulations spec#yso the

minimum number of hours that children are required to attend. In both cases, anyway, families
may ask for additional hours that arepublicly guaranteed (European
Commission/EACEA/Eurydice 2019The time spent in ECE is a relevant issuethldrom
parentsod perspective an dandfamgitudesdherdobe] ahiklgare c hi | d
flexibility, measured in terms of opening hours, is another relevant issue, since it determines
Athe extent to which childcare services <can
di st &verkes and Javornik 2019, 53%)ith childcare services that offetasdard work

hours and timetables being more accessible,
schedules, thaserviceswith limited or nonstandardprovision In general, the number of
subsidizedveekly hours varies between (a) péirhe frequeng (i.e., up to 20 hours); (b) full

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

Parttime ECE frequency permits bofiteparingchildren for school andontainingcosts for

families. Full-time ECEfrequency focuses much more @mabling working parents to balance

their workfamily duties whileschooltime-frequencyshiftsthe 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, wiadiglcare services are rationed, socially
deprived and vulnerable groups are more likely to opt for other care sources witthliin)
childcare settings being disproportionally used by offspring from socially privileged families
(Henly and Lyons 2000; Vandenbroeck et al. 20BBjally, drawing on welfare regime theory,
it is important to consider the level of availability of other policies that push families toropt
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 sy3t@mugh parental leave, parents are
allowed to take care of their young children while, at the same time, maintaining their
contractual position once returning to wobls suggested byan Lancker and Ghys€2016)
we might expect that, inountries where the demand of care highly exceed the supply, long
periods of parental leave can disincentivize return in the labour market of especiahilled
mothers, who are typically employed in less remunerative(jdbgewisch and Gornick 2011)

This, in turn, mayfavor 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 &arly enroll in free public childcaras well as fleile,

standarelwork opening hours malyave aclear defamilizingeffect, redumgc h i | detiaaoe 6 s
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on their parents and parentdépendencie®n their families and acquaintancés care
(Lohmann and Zagel 2016)

Acceptability labelled as quality in other framewof&.g., see Yerkes and Javornik
2019) refers tothe governmental commitmeta provideservices of goodjuality (van Belle
2016) t hus e nf o rightitoneducaton Asl sthtedeabaves the literature on child
development agrees in suggestitftat two dimensionsare mosty relevant for child
developmenti.e., structural and process quality. The first dimensatates for instanceto the
level of prdessionalism of theducatorsvho areit hose professional s
contact wi t h children and wh os e (Edropeane s
Commission/EACEA/Eurydice 2019%taff educational requiremerttaveincreased in many
European countrieand different competenciesge.g., in early childhood pedagogy and
psychology are mandatory for working in ECHn most European countrieand especially
where there is a split systeaducators need to hodd least a Bachelor degree. Apart from staff
qualifications, other important criterieof structural qualityare the childstaff ratiosand
appropriate group sizelsow ratios and small group sgkelpensurea balanced workload and
a oneto-oneinteraction whichis importantfor harmonious social, emotional, and cognitive
development (European Commission/EACEA/Eurydice 201®rocess qualityelatesas
above said, ttheinteractions that children cdrave with their educators, in the first place, but
also with their peer andsurroundingmaterials(Kluczniok and Rossbach 2014} aregivers
sensitive and warmesponsiveness o ¢ hi | d r elitefacy stimdatiothare beneficial
for developmental outcomes in preschool yddwsrchinal et al. 2008)Finally, educational
guidelines are ofreatimportance whermiming atimprovingc h i | dearaimgdoHowever,

theseguidelines which set the focus for the daily activities of childneriormal care settings

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

involved with the care of younger childreNoreover pedagogical plangiffer betweenrECE
settingg European Commission/EACEA/Eurydice 2028, despitall governments have the
pressure of providing highuality care servicegEuropean Commission 2014he policies

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

wh

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

role of the state in providing care, quality remangssue, as it is the case of Engkgieaking

11n general, in Europahe maximum number of children pgroupincreases from2 to 16 at age Ztom 23 to
25 at age 4with largevariation 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 Kingd@#ayopean 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 qualityf the formal care services of its Member Stafesropean
Commission 2014)

Adaptability refers to the governmental commitmeatgrovide an inclusive service
towards, for instance, h i | @fmeaority groups, refugeehildren childrenat risk of poverty
and social exclusiorghildren with disabilities. As such, adaptability strongly relatasgoes
of affordability: promotirg fee reductions and priority eessthrough eligibilitycriteriashould
for instanceallow higherinclusivenessHowever,most parentshave to paychildcarefees
especially for children younger than three years, whihee children get oldeECE access
become almost universal amete of chargeSeveral countries have targeted measthat
facilitate ECEaccessibilityfor childrenwith disabilities,migrationbackgroundsor thatcome
from regional/ethnic minoritiesAnother importantet of priority admission criteriare (i)
having both parents who wo(ftull-time or paritime) or study (ii) having parents with turns
at work or commutingand (ii having dher siblings, especially aged 0 to 3 yearsAnother
group of criteria relate family sociceconomic conditions, such as parental unemployment,
living in a singleheaded household, being children in extreme needs (e.g., orphans or fostered
children, children referred by social serviceshomelessabused children the proximity to
ECEsetting(European Commission/EACEA/Eurydice 201Bjus, in this vein, ECE services
can be seen as a tool for, on the one hand, reconciling parental, and icesgsstaternal,
work-family life and, on the other, for avoidirigsues ofpoverty and social exclusicand
favouring social integratio(Brilli, Del Boca, and Pronzato 2011terestingly, none of these
priority admissiorrulesfacilitatesECE takeup for singleearnerfamilies, thugorcing parents
(i.e., mothers)who aspireo re-enterthe labour market after childbirtb eitherstayhome for
taking care of theichildrenor 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 ofE attendance angluality 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. Initialiesearch has focused tire comparison between
children caredfor in nonparental settings and those at home, examining the role and
consequences of early separations from metlparenting, and attachment security. Later,

scholars have been interested in analysing the influence gfarental education for diverse
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subgroups of children and, finally, research
linking features of th familiar context withc h ar act er i s tand enteractiomtheyc hi | dr
live in othereducational settingéMelhuish et al. 2015)Empirical evidence across OECD
economies reportat 15-years old students who participated in-prenary educatiotf are

better performersthan those who have not attend&€E once their soci@conomic
background icontrolled for The consequenced daycareattendance for children younger

than three yearsld is much more controversial, depicting a rather unclear and inconclusive
picture(Gambaro, Stewart, and Waldfogel 2014)

The field of childhood development widely recognizesetimportance of attending
high-quality ECEand experts in variodgelds, e.g., intheeconomy, neurology, psychiatry, and
sociology, claim thathose whdenefit the most from highuality childcareare children from
disadvantaged social groufknudsen et al. 2006; Gambaro, Stewart, and Waldfogel 2014)
Much of theavailableresearch thatneasure€CE quality through a global construcg., a
proxy thatincludes withina wide spectrum of dimensions linked to both process and structural
quality a single measuyeelateso children aged three years old or older. Much less research is
devoted toexplaining, instead the influenceof ECE quality in the €2 phaseln Germany,
Beckh and colleagu€015)reportlittle evidence for gositiveassociatiorf childcarequality
onreceptive vocabulary skills and so@motional development for children with a migration
backgroundin Portugual, Pinto, Pessamlnd Aguila2013)find that literacy anthnguage
skills at 5 years old are better for children who went togigdility preschool, while no link is
detectabldor ECEC Overall, or childrenolder tharthree years, thgenerakonclusion is that
agood ECE quality is beneficial faognitiveoutcomes, evefiom a longterm perspectiven
Germany,Anders andcolleagueg2013) report for instance, that the influence of preschool
quality on numeracy skills confirmed upo 7 years oldEvidence from the English ERE
study show that preschool quality consistentlyedictsacademic attainments English and
mathsup to 16 years oldSammons et al. 2014Yandell andcolleagues(2010) report a
beneficial relation of high-quality preschool attendance at 4 years onaesemic and
languageskills at 15years oldRegardingsocioemotional and behavioural skillsigh-quality

ECE,patrticularlyin terms of process qualitigssenvehavioural problems amahprovessocial

Lwiththetermpreor i mary education is intended faskdactifites ms of
such as prschoolskindergartenandday-care centresdesigned to foster learning and emotional and social
devel opment in children. These programme $OEGD e geneil
2017a, 3)
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competenciest the end of kindergartgBurchinal et al. 2008)and it isalso linked tafewer
conduct issuédat 15 years ol@vandell et al. 2016}.

1.3.Quantity and quality effects

Asdescri bed above, from birth onwards fna
intimately tied up with both the (Qreeoexiamat e a
2014, 4)and the complex network of relationships in which they are embedded shapes their
acts, choices, thoughts, and ways of feeling. According to B&dumer and coll¢agli#a)
further attention to undstanding the emergence of inequalities in skills should be devoted to
examining features linked to both the quantity and quality of learning environments.

Quantitative effectsf learning opportunities refer to the frequency (i.e., attendance),
duration,and intensity of the care provided in either HLE or ECE con{@&dsker and Schulze
2013) More specifically, chil drends frequency
according to the age at which children first attend childcare services (i.e., timing), the length of
experience (e., duration), and the number of hours spent in a specific learning environment
(i.e., intensity) Melhuish et al. 2015 ualitative effect®f learning opportunities are of strong
significance and they are defined, generally, by two dimensions, i.e.: structural and process
quality (Becker and Schulze 2013tructural quality is defined by a single indicator, i.e.: (i)
structure. The | atntdathe educatidnal processed tking plaaerirtlzen g e n
learning environment, thus providing, for example, safeness, stability, or clarity of rules to the
| e ar (Bamed et al. 2011a, Q3Process quality is more complicated to evaluate than
structural quality. Three di mensions capture
emotional relations to peer and adults in the learning envinohraaderstanding, feedback,
support for autonomy and competence, and s o«
Aftasks that are not too demanding but al so n
tasks will also be cognitively activagnd ; and ( i, that dan be seenefor exarhpie,am
Ashared values and nor ms, coherence among m

ex pect éBaumerresa. 2011a, 93However, although these three dimensions are

13 Measured through 30 items, which stem from the Youth-Betfort (YSR) scale, i.e., an adolescent-self
reportal battery of 119 items that reflect a broad range of behavioural and emotional problems, and 16 items
linked to socially desirable items

14The above presented review of {iteratureshowsjust some othe main findings on the relationship between
ECE attendance and child development. More details are covered in the empirical ¢hapt€tsapters 2
to 4) accordindy to thespecifictopic covered.
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theoretically diverse, it is not always easy to empirically measure them separatelyl.Zable
below examines the main quantitative and qualitatheracteristicef HLE and ECE settings

Table1.2 Main quantitative and qualitative characteristics of the informal and formal learning environments

Quantity Quality
Context Structural Process
Structure Support Parenting styles
HLE Duration Family social, economic, and Challenge Parenting practices,
Intensity cultural resources learning resources.
Family composition, size Orientation Parenting goals
Frequency Structure Support Adult-child interactions
ECE Timing Child-group size Challenge Adult-child interactions,
Duration Child-adult ratio learning resources/facilities
Intensity Staff training Orientation Educat or s

Source) Own elaboration.

1.4.Socioeconomic aspects df ear ni ng environmentskild char
development

The sociological research on achievement gaps in preschosdlamalageconsistently
points outthat h i | dacial arigiss exert a powerful influence on educatipesformances.
More recently, longitudinal studiesn mainly cognitive outcomes (e.g., literacy and maths
skills) underline thathis relationis rooted inearly years, dramaticalgmergingalreadybefore
entering formal schoolindependingon the contet under analysissocial gaps in skillsend
to remainfairly stable (or little diminishingduring primary schoolingfor increasingonce
children enter and move alosgcondargchool(Bradbury et al. 2015; Passaretta, Skopek, and
van Huizen 2020; Dammrich and Triventi 2018; Passaretta and Skopek 2018; Skopek and
Passaretta 2018Four are the main theories that have been used isdblogicalliterature
of child development for exploring the relationship between fasaitjo-economic status (SES
hereaftey and the emergence of early social inequalities in sKilese are: (1) the family
investment model; (2) the family stress model, (3) cultural accounts of &S (4)
stratification of schooling opportuniti€kulic et al. 2019) Of thesemodels the last twdhave
beenpredominantly used for explainirige SES effect on early achievemer(ianberg 2017,
Skopek and Passaretta 2018)

The family investmentnodel stemsfrom the educational economic literature and it
stresses the role of available family resources for sustaining chitditezir process ajrowing
up. In particular,the theoryindicates thathe chances of supporting child development are
linked with parerdl social positionscaptured by familyeconomic resources, education, and

social classAccording tothis theoretical approaghaffluent familiesare thought tdhave more
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chances to provide thedffspringwith better learning materiaénd activitiesmorebeneficial
parenting practis@nd highquality carehan less welbff parens, because of their higirlevel

of financial aad knowledgeresources(Kulic et al. 2019; Skopek and Passaretta 2018)
Empirical results confirnthat low-incomefamilies are less able teupport theic hi | dr en 6 s
literacy development comparedh@gh-incomeparentgDuursma, Augustyn, and Zuckerman
2008) findings alsaconfirmthat parents with limited reading abilitiageless able to read with

their children than their wekducated counterpaaid this in turn,may impede to furnishg
children with adequate learning supp¢8ullivan, Ketende, and Joshi 2013dditionally,
high-SES parents are found to be more prone to enrol their offspring inqbahy) ECE
settings(Pavolini and Van Lancker 201,8ince theyare more awaref the possible skil
boosting role of these formal learning environments than their less socially advantaged
counterparts

The second model, the-salledstress modelprovides a psychological explanation for
the association of family social position with edtional performances. The model underlies
the role of economic hardship in creating pressure and distress for parents, thus negatively
influencing familyeverydayfunctioning and parentindgeconomicdownturrs, such as job loss,
long unemployment, povergnd deprivationmay lead to marital conflict$o a discouraging
and hostilefamily atmosphereand they can impede parents to devqtality timeto their
offspring, thus underminingchild developmentand troublefree growth(Kulic et al. 2019;
Skopek and Passaretta 201Bence, according to this model, families with low |svel
income may suffer from psychologiadktress that, in turn, will impede their parenting, having
determinant al effects on chilThe ateddaimeasar | y
supported by recent work on Irish cohort data of Mari and Ké&#21) who suggest that
parental income differences associat@dh job loss harm young children vocabulary
development and problem behaviour.

The third perspective accounts for differences in thétural capital and cultural
identity of parents from different social position&ccording to Bourdiey(1986) socially
dominant privileged groupsan count on a greater quantity of cultural resources as their less
advantaged counterpart, which better support their offspring in their scholastanpattnich
are better rewardecnd highly appreciatedt school since, as the theory assumes, school
pedagogical practices and assessments are related to the culture of the upp@actass
2006) Cultural capital can exist in three forms: #mabodiectultural capital (i.e., londasting
dispositions of the mid and bodysuch as cultural communicatiomhich aretransmitted and
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converted into an integral part of a person, inbalitus®), theobjectifiedcultural capital (i.e.,
the material dimension of cultural capitalich as books, pictures, dictionarigstruments,
etc.), and thénstitutionalizedcultural capital (i.e., educational qualificatioiBpurdieu 1986;
Dika and Singh 2002Hence, according to their cultural capital, parents from diverse social
classes differ in their systems loéliefsand attitudes, information and knowledge, linguistic
styles and behavioural codes, soaéills, and activities and this, in turn, influentieeir
parental behaviour, i.e.,tiiegr oups of bel i efs, values, and
t hei r ¢Kulic etdlr 2019,0560)In her influential ethnographic studyareau(2003)
provides a recognized taxonomyabhssspecificparenting practicethat areeither successful
(the secalled concerted cultivatiopor ineffective (the saalled natural growth approach
strategies n pr omot i ng cThae thedry sssudes tHanaliasdifier ataprding
to their cultural capital possession ahdt parentssocialize their children accordinglyhis
means thafparentstransmit their cultural dispositions and habitus both intentionally and
unintentionallyto their offspring with activities and parental involvememnt the one hand, and
via their interactional stylesanguageand attitude®n the otherWorking-class parents (or
those witha low social positioh tend toconform withthe natural growthapproach, which
assume t hat MAparenting and family activities (
t i n{@racia 2014, 139vhile, on the contrarymiddle- and upperclass parents pursike
concerted cuivation approachthus frequently encouraging their offspring in activities that
feed their talents and stimulate their human capital accumulfationearly agesin practice
the formershouldexpose their offsprintp television watching and free plag, whilethe latter
should promotérighbrow andformalized activitieghat aremore conductive for educational
successn educational institution$oth in terms of achievements and attainments

Finally, the fourth perspectivier explaining differentials n c hi | dlpoksnab s s ki
the stratification of schooling opportunities by social origins. This perspective highlights that
those educational inequalities are not just a result of diffsm@dolperformancesf children
from diverse social group@.e., primary effecty butthey reflect also discrepancies in the
educational choicesf children from diverse social groups, despite tisaime ability levels
(i.e., secondary effectqJackson 2013)Hence, social background influences occlgoal
because oflisparitiesi n s t pattieipatiors @nd access tormal learning environments,

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

15 The habitus is a socially constituted cognitivpazity, a set of dispositions, which guide the styles of social
interactions and which is distinctive to each social Bssirdieu 1986; Barone 2006; De Graaf, De Graaf,
and Kraaykamp 2000)
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model of school attendance, Raudenbush and Esch{2@hb)avail the hypothesis according

to which schoolvorks as an equalizer of opportunities between children from diverse social
origins Since formal learningernvironmentsare less heterogeneous in terms of quahign
home environments asthceschoot are assumed provide all children with better instruction
thanthat offeredin other environments, children born in less favourable social circumstances
shouldgain the most fromearning 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 efjbtadjty ECE. As such,
universalaccess to (higiquality) preschookhould favour children from low social strata, thus
diminishing social inequalities in educational opportunities. Howeedgection into ECE ithe
normand notan exception in most Europeauntries(Pavolini and Van Lancker 2018nd

are children from weloff families that disproportionally opt andare early enrolled in
institutional care setting@lossfled et al. 2017)Hence,according tothe complementarity
hypothesis offspring from middle and upperclass familiesshould maximize theirhuman
capital development by attending higjuality ECE setting As such, ECE may act as a
potential opportunity dequalizer, favouringrom early yearsthe already privileged and

servingas a foundation fdater educational inequaliti€®omina, Penner, and Penner 2017)
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2. CHAPTER 2: THE AMBIVALENT EFFECTS OF EARLY
CHI LDHOOD EDUCATI ON ON CHILDRENOGS C
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
frameworkto 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 countriesyvefind that preschool is beneficial for later educational outcomes, contrary

to ECEC attendanc&arly ECEC entry is not riskier than a late ECEC uptakeeyhil
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 | ater skills coegHod@acesast s chi |l d
an equalizer of opportunities, especially in countries where it is of high quality and highly
accessible. In this case, children from 18&S families gain the most from preschool

participation.

Keywaords: early childhood education, skithaelopment, social inequalities, endogenous

treatment model
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2.1.Introduction

Cognitive and noncognitive skills are piyv
since they strictly relate to educational achievements, labour market returns (e.g., employment
and wages) and a variety of desirable behaviours and life outcomes(®magement in the
civil society, healthYHeckman, Stixrudand 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 thepast works as steppingstones for present and later acquirdéhtte 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 iemotor,
linguistic, numeric, soci@ mot i on al area), but al dengdndc ause
their future development are strictly linked to the solidity of these basic acquire{@&GED
2018; Heckman 1999)ndeed, ifchildren have not fully developed core skills by the age of
seven yearsld, they will then struggle more to progress, showing, most likely, also social, and
behavioural problems once adolesdgMECD 220) Hence, since skills attained at one point
in life persists at later one (i.e., splfoductivity), 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 childfideckman 2006)

It is in these veins that countries haveincdreasg | vy i nvested in fiear|
only as a tool to increase motherso particip
children with a strong start in inclusive and higimlity formal learning environments,
regardless to their cheateristics and backgroun@ambarg Stewart, and Waldfogel 2014;

Blossfled et al. 2017With 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 ratd ©ECD 2001) Given this context, key questions to answer

from a sociological perspectiva r e : to what extent does ECE
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

guestions. The first one investigates the effect of participating in specific early childcare
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programs on the learning outcomes of specificallyhad targeted disadvantaggdoups®.
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 highquality early childhood education and care (ECHB€reafter) and preschool (PS,
hereafter) provision are beneficial for the cognitive, language, and social develbjhéme
program attendees in the short run and, in some cases, positive returns last even during
adolescence and early adulthbg.g., see Barnett, 2011 for US studies; Jeesah, 2011

for shortterm effects of preschools on children's seaaotional skills in Denmark)A key

finding often remarked by this literature is that waligeted and higlyuality interventions

have strong potentials of improving the life opportunities of children from smmaomically
disadvantaged and minority groudelhuish 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 populationDuncan 2008and the overall actual piic offer of ECE services in many
countries. Additionally, contexgpecific 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 thaitéd 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 realorld patterns of access to ECEC and(B®ssfled et al. 2017)
Studying ECEweffdbétsethiagsesal mposes i mportan

stemming from the complex selection processes into fornilalcalne and education. Yet, as

16 Disadvantaged is intended in broad terms referring to the impacts of poverty aedjliate learning
environments on child development, e.g., children living in impoverished communities, irAfiman
Americanfamilies, children born premature or with low birth weight.

17 For children aged less than three years old, this is especiadljf centrebased 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 andrnbentelop
Program have better cognitive, linguistic, and math abilities at 18 yedBavltett 2008yvhile, at 21 years
old, the AfricanAmerican 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 spied schools (Ramey et al. 2000they show lower rate of delinquent and criminal
behaviourswhile having improved their social participatigManning, Homel, and Smith 2010yVith
reference to children age three or above, similar overall beneficialldstigg effects are detected, for
example, for participants to the Perry Preschool Proj8chweinhart et al. 1993; Barnett 20@38)d to the
Early Training Projec(Karoly, Kilburn, and Cannon 2006)
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suggested by various scholgBuncan 2008; Kulic et al. 2019py adopting appropriate
identification strategies, populatidrased designs might also provide credible estimates of the
causal effects of attending ECE services and at the tsa@ean 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
environnents in selected countries. A key contribution of this work is the adoption of a cross
national perspective and counterfactual approach to investigate the-temgezonsequences
of ECE attendance on chil dr ends ficsosimgydhiate nci e s
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 identié/ dausal 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, howevemitigdly report associational measures and are not able
to distinguish different timings of entry and exposure intens{t&bollaBoado, Radl, and
Salazar 2017; Dammrich and EspiAgdersen 2017)Yet, these aspects can be important for
childrends outcomes, ac c o(Mdhuishg200d;Melleussh esal.i ng |
2015; Burger 2010)

With these premises, we aim at answering the following questions: What is the impact
of having attended ECE on later learning outcomes? Are the learning benefits of ECE
participation greater for children from less advantaged sbaigtgrounds 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 €@ years old children (ECEC) armateschool institutions for-8 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 contexdf 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

childrendés out comes. Second, we focus on ECE

18 Under the term ECE we include all cerbased learning environments, which provide care and education for
children under the compulsory schooling age imdpe. 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 (B®gd5@ars
to compulsory school age
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medum-long run, that is when children are already 15 years old. This allows us to contribute
to the debate on whether the sherm effects detected in many studies last until early
adolescence, and whether ECE attendance is not only related to cogiisveusikalso social
competencies. Third, we develop a counterfactual framework that can credibly take into account
processes of selection into ECE within a crosgntry design. Fourth, inspecting these issues

in a comparative perspective also enable®ysovide 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 defintion 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 thesian&®gction 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, socal inequalities, and the role of ECE

Cognitive abilities can be distinguished
people |l earnodo) and cryst al | (KauteetalROld MANeed ge (i
former is measured, for instance, by IQ tests, while the latter byugandicators of academic
performance such as standardi zed tests sco
attainment. If it is not an easy task defining cognition, more complex is attributing a definition
to the broad area of the-salled norcogrnitive skills, also called soft skills, personality traits,
character skills, or sociemotional skills. Albeit psychologists suggest that elements of
cognition are present also in these competencies, economists tend to thinkcofynibive
skills as theset of abilities that remain once we get rid of intelligence and achievements, such
as motivation, perseverance, sabintrol, resilience, and creativifiautz et al. 2014; Bruna
and Schlotter 2011Economic models suggest that the formation of skills is a dynamic (i.e.,
thus occurring towards the entire individual lives) andgraitiuctive procesgdHieckman 1999;

Carneiro and Heckman 2003)n 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

i e a earning bdegets later learning and early success breeds later success just as early failure
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breeds | gHeeckman 1989, 2Discoerses about the relevance of early years brought
parents to increasingly conceive formal childcare services as learning environments with the
potential to stimulate their offspringds cog
as a tool for fostering equality of opportunity from the st@radbury ¢ 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 Eschma(2015) and adapted to ECE by Kulic and colleagi2819)
According to this model, each child experiences a unique learning environment (or instructional
regime) when attending ECE, which contrasts with the legrenvironment the child would
experience if not attending ECE. The causal effect of attending school on a given skill is then
the childspecific difference between two potential outcomes: the skills the child would develop
if exposed to the ECE instructiairegime and the skills acquired if only experiencing the home
learning environment and familglated activities. A child may or may not be attending formal
childcare and thus experiencing a given instructional regtragarticular time. Attending ECE
can affect skills only through putting in placeiastructional regime that departs from the one
the child would have received at hor@®nsequently, according to this framework, ECE affects
only indirectly skills by inducing a chitdpecific change in structional quality which, in turn,
provokes a chilégpecific increment (or decrement) in cognitive and-oognitive skills.

In theory, the causal effect of ECE attendance on a given skill for a specific child can
be measured as the difference betweenpwiential outcomes associated with the instructional
quality experienced either in formal care settings or at f8ifiee populatioraverage impact
of attending ECE (versus staying at home) will be higher when attending ECE induces, on
average, a signifant 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 resaurosseand, at
the same time, where ECE centres are characterized by high educational quality, such as well
trained instructors and staff, adequate learning materials and stru¢iiabke 2.1)
Furthermore, the average impact of ECE attendance on sKillbeMarge when those who
stand to benefit most from higjuality 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 EQmis 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 counterfisonads.
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understand the potential equalizer role of early childcare and education, it is important to jointly

cons

der i ts overal l effects on skill s, i ts

background, and whare the children who are most likely to access these services. In the next

section, we el aborate on the role of parent

choices.

Table2.1 Population educatinal attainment, home educational resources and ECE quality, by country.
Family educational Home educational ECE quality: Staff educational leve
attainmen#! resource® 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 Dammrich and Esping Andersen
(2017) Eurydice (2009). Low: netertiary education; Medium: Mixed; Hig Tertiary education (for more details

on this, see Tab.2). By ECEC we meant-@ 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 whettweopt 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, tess extent, family social class and material resources affect ECE

takeup and age of entry, with children from more wafll families who experience more and

earlier care in formal care settinfjsathy Sylva et al. 2007 for the United Kingdom; Brilli,

Kulic, and Triventi 2017 for Italy; Pavolini and Van Lancker 2018 for a comparativ

perspective)

21 From PISA 2015, w recode the original variable that accounts for maternal and paternal highest educational
l evel by combining the or
in (2) Medium; and ISCED 5 andi6 (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)eifi wither 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 thmodal 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 iterbased on answers of 4&ars 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) tedahibooks; (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)

Medi um

level of home educational possessions in each country.

iginal categories fANoneo,

(Q2); and (3) Higho(Q3).
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As the sociological perspective pointed out, to guarantee social equity, childcare
services should serve also as O0social el evat
groups who, by sending their children in (higiality) formal care institutions, have the chance
to ameliorate their offspring later educational achievements and attainments. As such,
accessible and highuality ECE permits, in principle, to furnish every child with the chance to
develog®, but are those comg from socially disadvantaged backgrounds who should have the
highest returns. Indeed, enrolling [ES 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 sectmomic disadvantage should
benefit more from higlyuality ECE programs than their socially advantagenigp@hus, ECE
substitutes rather than complements, for poor social conditions and impoverished learning
environments at home, being a tool for mitigatiiighot even equalizingsocial 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 feamliester or
afford their preferred care arrangeméRtantenga and Remery 200#s a result, socio
economic discrepancies in accessing (hghlity) ECE is the norm, with children from
socially affluent families that have higher rates of early enrolment induglity ECE settings
than their lowSES peergVan Lancker and Ghysels 2016hdeed, socially welbff parents
may have sufficient economic resources for paying for higglity) care fees being, at the
same time,alsomer aware of the o&6skill begetquattyi | | 6
ECE as a relevant opportunity for boosting
Moreover, even in the absence of seecmnomic selection during the care selection ggec
children from highSES families may benefit more from (highality) ECE attendance than
their socially disadvantaged counterparts. Indeed, sociallyoffethildren may possess both
a more promising genetic inheritance and richer linguistic alsilthat 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 (Sl) highlights, however, that this approach is much centred in the future,
thus putti ng abzingdaed rightsinlthd heee marid sowwredogdo the detractors, Sl just
perceives children as fit omor r(@asabns2014,8%5)favounrg,ifromh e and
apedagogicalpont of vi eow,i etnhtee dd sccuhroroilcul umé approa<h, whi
centred education (see Rosseau, Frobel, Montessori, and Pestalozzi), focuses on fostering cognitive skills
claimed to be useful in the long term future, such athge) sciences, and linguistic abilities.

45



to high-quality ECE settings than their disadvantaged peers. ledhplementaritgcenario,
therefore, the large benefits of (highality) 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, thisbeaa 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 prefeces, parental decisions about ECE are
embedded within a countgpecific context and, therefore, distinct institutional features are
relevant in explaining whether and how much formal care settings influence later learning
outcomes. The literature on walé state regimg&spingAndersen 290) has been applied to
understanding inequalities accessingchildcare(e.g., Van Lancker and Ghysels 20baix,
apart fromwhetherchildren attendormal care settings, what is relevant for detecting the ECE
impact on skills, is1owcare 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 Javornik2019) who underlie five relevant dimensions of childcare
systems: availability, accebdity, 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 developm

Avalilability 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 welfaréestasuch as the United
Kingdom. In countries where private providers represent a large part of the care supply, the
statemarket mix can increase competition for care places resulting, on the one hand, in an
improved capacity of meeting the demand forecéwith 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 ei#r using other forms of care, such as grandparental care, or
registering their offspring in lowguality ECE settingsAccessibilityrefers to ECE admission
criteria. Some countries set an admission age at which children are legally Enittkeglace

By legal entitlement we meant that @dAevery child has
Enforceable right means that public authorities guarantee a place for each child whose parents lemand it
the agerange covered by legal entitlement), regardless of their employment;esmeiomic of family
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in childcare, while in other contexts compulsory ECE assures patrticipation in these formal
settings. Both strategies strive for improving ECE accessibility for all children, regardless of
their backgrounds and characteristigfordability is a key factorn 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 canee high. Moreover, social security systems that rely on
market mechanisms to deliver care services (e.g., vouchers, -testth taxation) may
exacerbate care gaps between social groups: in fact, these benefits may encourage low SES
parents to either stdqome for caring their children or register them indguality 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 definitiddaairehi
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-atafhitio,
maximum group size, staff educational level, while the tlae r refers to chi
experiences in the settings, such as interactions with teachers, peers, and materials as well as
pedagogical approach and curricdld he higher the ECE quality, the higher the learning gains
obtained from ECE attendeesnéilly, the length of exposure to formal care services may matter
for child development as well. Measuririgxibility in terms of opening hours help to
understand the duration effect of ECE on skills being, however, this indicator is also linked to
accesssince, without flexible opening times, parents may rely on informal (d&ees and
Javornik 2019; Unver, Bircan, and Nicaise 2018)

s t a (Eurgdize 2015, 9)This does not necessary imply that provision is free of charge, but only that it is
publicly sub&dised and affordable.

25|n general, most European countries follow educational programmes based on ticemindd approach (CCA)
rather than on the teachdirected approach (TDA). The latter is a pedagogical approach more directly
focussed on knowlegt 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 agédrtheir 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 ythargest
are either any central recommendations or not clearly defined approaches
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Table2.2 Dimensions of ECE access, by country

Country Availability Accessibility Affordability
Puisle S%angg In ECE ag Legal entitlement Fees (%)

BG 0.79 No for ECEC (*), yes fopreschool 4.0

DE 0.47 No for ECEC (*), yesfor 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 erainer family with two children aged 2 and 3 inlirthe care, earning
167 % of average incomECEC: children undethree years, preschook3years old. (*) Only for children aged
2 1/2 years and older.

Soure) Multilink Database (reference year: 2084 urydice 2009 for public spending (reference year: 2004).

Table2.3 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 7:1or9:1 19:1 Medium High 10.5

DE 12:1 12:1 Low Low :

FR 5:10r8:1 8:1 Medium High 9.5

ES * 25:1 Medium High 7

IT * 14:1 Low High 8

UK (x) 8:1o0rl3:1 Low High 6.5

Notes) * standards not set centrally; (x) limited or no subsidised provision; missing.

For the staffchild ratios, we rely on information provided by Delhaxhe and colleagues in an Eurydic€2608it

By ECEC they meant accredited and subsidised provision for children w3dge&'s; by preschool they meant
accredited and subsidised provision for children ov8ny/2ars in year 2006/0For indicators on staff education
we relied on Bmmrich and Esping Andersg@017) O Lowdé sttenrdd afrogr erdaircat i o
that the staff educational | evel is mixed;d high
Belgium: In the French areas of Belgium, the stdifild ratio is 7:1 or 9:1 in ECEC. In tliutch 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 H@gSsdue to the great regional variability.

Yet overall, partime 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-atlildt ratiofor ECEC phase that, however, generally increases

with childrenés age (for exampl e, i nlysarals 1Xxfarktnuni ti es
2-yearolds and 20 for 23-yearolds).

United Kingdom: Most ECEC provision is subsidised by private or voluntary sectorsgschools, 26 applies

to public sector settings (which must employ a qualified teacher and a nursery assistant with a relevant
qualification). 1:8 applies to privand voluntary sector settings (which are not required to employ a qualified

teacher).

Italy: ECEC standards on the adatiild ratio are set regionally but, in practice, the ratio varies between 1 adult

for5 or 10 children, dP§&ptandais exigt, classes with P8l clildren haves 2 teachers, No
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

al
t

n |
0] h a

26 Multilinks (2011). Multilinks Database on Intergenerational Policy Indicators. Version 2.0, Multilinks Project
and Wissenschaftszentrum Berlin fir Sozialforschung (WZB). Dlatained through the Generations and
Gender Contextual Database. Netherlands Interdisciplinary Demographic Institute (distributor). Retrieved
from: https://px.web.ined.fr/fGGBn 15/11/2021
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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 (R&jrance (FR).

As regards access dimensioBs|giumallowsfor a legal place iECEfrom 2 years and a half;

the state investsomparatively more than in other countriegarly childhood educatiofthis

is also true for France where, despite fees ajleencompared to Belgium, publgpending in

the ECE sectais notable whertompared to other contexts both countries, moreover, ECE

opening times are flexible, providing care for children for longer weekly hours than in other
contexts Experiences irE C E , therefore, can influence mor
same time, their opening hours allow for a better Warkily balance. Additionally, in Belgium

and France educators hold a tertiary degree in both preschool and ECEC, wkileiIstadfios

are balanced and appropriate for childrenods

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 {Bg@base, with the absence
of a legal entitlenent to a place in ECEC, medium or low levels of staff education and
inadequate stafthild ratios, especiallyn Spain. When looking at preschools, the situation
improves, since children are legally entitled to a place in kindergarttaly and, althogh 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 andadjity dimensions. The commodisation of care provision in the
United Kingdomprovokesdifficulties in accessingpublic childcare(e.g., low levels of public
spending in the ECE sector and high fems)l low levels of quality, especially for children
underthree years old. In Germany, although presclag@ children are legally entitled to a

place in kindergarten, quality is low, especiatiyerms ofstaff educational credentials.

2.2.4. Hypotheses

Previous evidence for the impact of ECEC attendance on-eotional development
is mixed, with results that range from detrimental eff¢¥@mauchi and Leigh 2011; Van
Beijsterveldt, Hudziak, and Boomsma 20@86)no effects(Barnes et al. 2010)r positive
effects, especially for socially disadvantaged childi@atamura et al. 201)l) Few studies
look at the longasting impacts of ECEC attendance on-gognitive skills, rather highlighting
negative impact. In the UniteStates, children who went longer in childcare are reported as

having more behavioural problems, teaetigtd conflict, and low seftontrol in early primary
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school grades, even if cared for in good quality formal set{idgston, Bobbitt, and Bentley
2015; Bradley and Vandell 20Q7rull-time childcare participation has been found to be
associaté with higher levels of teacheated antisocial behaviour at seven years old but this
relation is absent two years latgtelhuish 2010) By adopting causal idefitation strategies,

Fort and colleagug2020)report that in Bologna, one of the most educated and richest
Italian cities where childcare is reported to be of fghlity, an additional month spent in
childcare at age-@ provokes a loss in some naognitive 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 achievemé@mgb et al. 2007)especially for offspring of low
SES families(Bradley and Vandell 2007Felfe and Lalivg2010)find a positive effect of
ECEC attendance on language and social skills in the short duoraschool grades in the
mediumrun in Germany. Yet, about the lotgrm impact of ECEC attendance some studies
show rather detrimental effects. In Italy, one additional day care month at ageduces
intelligence quotient and at agiel® and that, adtionally, the magnitude of this negative effect
increases with family income, indicating a stronger detrimental impact for children from
relatively affluentfamilies (Fort, Ichino, and Zanella 2020Forazzini and colleagu€2021)
similarly highlight that, whilehe effect of early childcare attendance is positively associated
with language test scores of immigrant childattending fifth grade of primary schopisative
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
educatimal and social skills. For instance, students who attengrpreary 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 compéxe 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 develpment of IowSES children(CebollaBoado, Radl, and Salazar
2017)and if of highquality and intens@Dammrich and Espinéndersen 2017)in the United
Ki ngdom, previous evidence indicates that P
mathematical, and cognitive skil(iathy Sylva et al. 2004b)with associations that are
sustained even after the elementary school period if foraral settings were of high quality

(Kathy Sylva et al. 2011)n Francequasiexperimental designs show thatldhen from lower
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and middle social classes are those who profit the most B®attendance, with significant

and longlasting positive effects on later school achievements and wages in the labour market.
In Denmark, Datta Gupta and Simong@010)find that having attended higfuality pre

school at age three has a positive impact on language and problem solving tests scores, while it
decreases thagbability of grade retention at age 11. Moreover, children who entergrly

l.e., at 2 years old, show better schooling outcomes compared to those wHeSanteryear

later, further indicating that early enrolment has positive-dasting effects onest scores in

the 6" grade, probability of graduating from high school, and the number of grade repetitions
at 11 and 16 years ol(Dumas and Leinc 2010) In GermanyPSeducation has been found

to have a positive relationship with several educational outc@Biehner and Spiess 2007;
Spiess, Blchel, and Wagner 2008) recent metanalysis that focuses on studies applying
quastexperimental or randomized designs supported the claim that, outside the American
context, cogrtive skills and soci@motional outcomes are boostedAgparticipation and that

these benefits are sustained over t{Meres and Barnett 201L()ence, overallPSattendance
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 resGlt®rall, 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 oneyearold and for those whootne from socially advantaged familjess previous
research foundConcerning 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 Belgiumand France, rather than in those where E@Edifficult to access and of low
guality, as in Italy and Germany.

As regardsPS we expect an overall beneficial impact on both cognitive and
noncognitive skills, especially for children from disadvantagedatdackgrounds and for
those who experienced fitlme PS attendance. As concerns to country patterns, we
hypothesize that the highest returns of preschool attendance should be visible in Belgium and
France, wher@Saccess is fostered, and formal cagtisgs are of high quality. We expect the
lowest returns oPS attendance in Germany and the United Kingdom. In the former case,
although access is promoted through a legal entitlerR&ns, of low quality; in the latter case,
access to higiquality PSis 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, buPSaccess is fostered and of moderate quality, we expect a positivagiing
influence ofPSattendance 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 wolddatlerage 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 201%)s the difference in the potential skills level each person
would realize if enrolled in ECE/PS, denotédl), versus if they did not, denot&q0):

— Op QT

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 estimamded#st (Lundberg,
Johnso, and Stewart 2021d investigate whether the effect of attending ECE/PS differs by
par e nt-economimstaiuso

P

€

d

wQ ®0Q

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 children
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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 Kw@ostes (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 parents6 characteristics, sever al ot her
and childrenbds innate cogniti veseeahbracteristicy pot
might be problematic because they are not only possibly related to ECE attendance, but they
also influence childrends educational outcorm

Identifying the causal effect of ECE attendance on proficiency scores at 15 years old
from obsevational 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 | ater childrendés skill s, c cakeredvantage ok n own
this feature to estimate the effect of intei@suller, Winship, and Morgan 2014We rely on
selffr eported i nfor mat i on bdurwhethertraspectively EGEdAmdeP8 6 s p
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 levdhetneeded 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 patrticipation 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 importahtusterof child enrolment. On the other hand, it is hard to envisage
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why the parentso belief a bricpationtwiher themnahiddeat or vy
weret5 years old should have any substanti al (
the age of 15. In the next section, we define our target population and describe the sample,

while in the Methods section wegtgibe 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 omy £5a r s ol d Stuc
competencies across OECD countries and partner economies. PISA 2015 employsthgéwo
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 andsiudents,
being 50% the minimum for considering a school as a participant in the survey. Approximately
540,000 15yearsold students within schools in 72 countfigsarticipated in the 2015 survey
round. To account for the complex PISA samplinqucttire, which involves mukstage
random draws from sampling frames collected
incorporated both final and replicate weights when performing the statistical analysis. More
specifically, wetheaBplantey RepentgddReplicatiom (BRR) rmethimf
calculate the sampling variance, as recommended by GECIIc¥°.

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 pérenis
not student$ are asked to provide informationo t hei r chi |l drends exper.i
preschool participation. In this way, the risks of recalling errorseatecedand 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 Euaop®ECD countries; (i.e., Belgium,

France, Germany, Ireland, Italy, Luxembourg, Portugal, Spain, and the United Kingdom) 3
extraEuropean OECD countries (Chile, Korea, and Mexico); and 7 partner economies (i.e.,

Croatia, Dominican Republic, Georgia, Hongrf, Kosovo, Macao, and Malt#{PECD

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 subgrouf@ECD 2017c¢; Judkins 1990)

22 This method accounts for the tvetage stratified sampling strategy and each regression is repeated over the 80
replicate weights provided in tH#SA 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 weighlstss 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 oulsat@lytsidents

who have valid answers on all the variables of interest for enabling comp#tiggpslying

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); 5,582Germany (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 -leaeto
mechanisms affect the EEKill 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 cammtry 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 denabta 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 ECEsKill relation are gneral.

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, bun st ead, t hey examine fAh
extrapolate from what they have learned and can apply that knowledge in unfamiliar settings,
both in and oQBECB 20d7®, 12)We ckoose thred oditcomes, each linked to
three distinct domains.

1) Reading |iteracy is defined as MAstude
written text t o (@QECDR0ZbelLS)Tharefdre; what is agsessed asemot
basic reading skills, but rather the ability to access and retrieve information, getting the general
scope of the text, interpretingnd reflecting on it.

30We lose 4.62% of cases over the six European countries of analysis, i.e., 2,017 out of 43,693. Thimdsrresp
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) Mat hemati cal ' iteracy is the Astudent s
ideas effectively as they pose, formulate, solve and interpret solutions to mathematical
probl ems i n a v(@EGDQQlyb, 16)f Hsintcwegt iPdSsA0 checks
to translate, interpret, and solve ordinary life issues using mathematical concepts, facts,
procedures, tools, and reasuy.

3) The third outcome is studentsd col |l ab
for the first time in the 2015 PISA edition
effectively engage in a process whereby two or more agents attersgivéoa problem by
sharing the understanding and effort required to come to a solution and pooling their
knowl edge, skill s and (OECO 2017hb, 134)dhusr students aréd h a t
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 towardthe 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, i n
other contextual events. Furthermoreg tlutime limitations, in largecale 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
degre of uncertainty(OECD 2017c) To overcome the problem, PISA relies oncsdled
plausible values (P\YsPVs are multiple imputations of proficiency scores generated using both
the studentsd parti al set of responses to th
from the studentsd background cont enbibsedque st i
estimation of the plausible range and the location of proficiency for groups of stufemts
Davier, Gonzalez, ahMislevy 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 informaténeabirom
other students who show similar performances in other domains and have comparable
background characteristi cs. (19BhHmustipleaipputatiora c h i s
technique that Mislevy1991)adapted to latent variables. To accountuncertainty 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 fARubinds rul eo diasiancessa mtpredt (von Davigr,ar a me t
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 BE@&irattendance (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 (PSehdter) 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 exposthe third and fourth
treatment variables are dummy variables contrasting 1) early attendanegeéeokl or
younger) vs no attendance, 2) late attendance (older than one year) vs no attendance. The
threshold of one year was chosen based on previteuatlire(Bowlby 1951)and empirical
research{Varin et al. 1996jising concerns that an early starting age (i.e., under the age of one
especially) woul d i mpact negatively on c hi
especially. This threshold, therefore, Hights 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, Bratance of PS between 31 and more weekly hours
vs no attendanéé 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
c hi | dr e nduratioral@s®thaa B0dours 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 ho{Earopean Commission/EACEA/Eurydice 2019)

2.5.3. Moderator variable

St u d e n tesobomg status ig 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 1f the mean of PVs can be used, the average over ten calculations will lead to severe underestimation of the
variance for grougevel calculations. The same bias appears when using only ofwwPWavier, Gonzalez,
and Mislevy 2008l aukaityte and Wiberg 2017)

32 Reference year for measuring duration is when children are three years old.
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Studentsd SES i s measured t hraband bultutahseatusP1 S A
(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 O astdralard deviation of 1. Given that we are

not interested in the specific effects of v
allows us to capture the latent concept of s@donomic advantage at home and guarantees

parsimony in the moderam 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 mandafSrgnd ttey take the value of (1) Ye# parents declared that
either attendance in ECEC/PS was mandatory or most other children attended EC&®RIPS
(0) Noi when parents said that the most important reason why children attended ECEC/PS was
that they could notare for the child themselves (e.g., due to work, iliness) or because they

wanted additional learning stimulation for the child (e.g., social, academic).

2.5.5. Control variables

Controls refer tdemodraplsidclocarastdristics.egendes,hiakes c i 0
value 1 for girls and O for boys; and migration background, which takes the value of 1 for
students with migratory backgrounds, 0 for nati¢:edloreover, in the PS models, we control

additionally for previous ECEC attendance, taking valuer 0 Ntesl

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 ted 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

%The question states, which relates to ECEC participa
attended an <early childhood educational devel opme
to PS partici pat i oortantréagdn ahy youw zltsld attemded anxprienary edunation
arrangement >?0

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 thatyount
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analysis. Moreover, we control forrmonon causes of both the treatment and the outcome, i.e.,
studentsdé 1 mmi gr at i-ecamomix statds.g/e thanraddsrelesantadontsols,c i o
such as studentsdéd sex and eventual ECEC part
later skills.We rely on a set of linear regressions with endogenous treatment EflREISE

hereafter) to estimate the impact of attending ECE, solving issues of unobserved confounding

and endogeneity.RETE permits to jointly estimate two equations: (1) the outcomquaten;

and (2) the selection equation or treatment model.

w | 10 r . W - P
0 - w 1 S

The outcome equation expresses (i.e., the average expected score in reading,
mathematics, and collaborative problsolving for a given 1¥ears old studentin a ecific
countryjjas a function of an intercepftand).Thend t wo
former depicts the average ECE effects on skills, while the latter captures the interaction effects
bet ween ECE attendance cabadtgroundlsi Thdse effedéissares o c i
calculated net of a vector of covariat@s, For the outcome models, this set of controls includes
st ud e n tdeniograplicctraits (i.e., sex, social origins, and migration backgrounds) and
ECEC attendance, in thase of the preschool equation.

Since access to ECE may suffer from selection effects and issues of unobserved
heterogeneity, estimatifg i.e., the effect of ECE on skill development based uniquely on the
outcome equation (1), can lead to biased reslitisrefore, as a second step, we simultaneously
estimate the selection equation (2), which outcome is our endogenous treatment variable, i.e.,
ECE attendance. In this equati@n is our dependent variable, measuring whether children
attend or nbECE. We impose here our exclusionary restriction, thus controlling whether ECE
attendance was mandatory or not in the country of interegle claim that the latter variable
is appropriate since it correlates with our treatment, i.e., ECE attendanceot 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 intayECE,
These are: studentsd soci &halyweicapstraired LRBETE mi gr
models to have constant variances and correlation parameters between the treatment (ECE
attendees) and the control group (not ECE attendees). Moreover, in LIREEEors of the

primary and the selection equationgndg )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 natheinks 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 (TAblein AppendixA, Chapter 2). We seeah
Germany, on average, outperform other countries in all cognitive literacy domains as well as in
collaborative problersolving skills (CPS), with students who score, on average, 518, 511, and
533 points, respectively. On the contrary, students in Itayesthe worst in reading and CPS
(486 and 480 points, respectively), while Spain shows the worst performances in mathematics
(487 points).

When looking at ECE patrticipation, we see that most students were not enrolled in
ECEC. Spain is a notable exceptisince 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 dectad to have enrolled their children in ECEC when they were one year old or
younger (TabléA.2, AppendixA 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 thres péd(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 parédipatPS 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 fultime in PS (Tale A.3, AppendixA Chapter 2). Finally, ECE attendance
and duration appear to vary according to chi
all countries, higiSES children are more likely than their socially disadvantaged peers to attend
both ECEC (TablesA.7, AppendixA Chapter 2) and PS (Tabke9, AppendixA Chapter 2).
Moreover, children from higisES families are more likely than I6BES peers of having
experienced ECEC when ogear old or younger (Tabls.8, AppendixA Chapter 2) and PS
for longer weekly hours (Tabl&.10, AppendixA Chapter 2). All in all, these first descriptive
findings confirm the fact that higBES parents are (i) disproportionally enrolling their children
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in ECE settings, and that (ii) their ECEC enrolment occurs earlife, 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 | ater st udkbkelowgaphically showethe average pastial effeEctisg u r e
(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 endgenous 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
i nteraction term between ECE attendadsfiste and
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

Figure2.2 summarizes the main effects of ECEC (left paned) RS attendance (right
panel) on reading, maths, and collaborative prokdeining skills at 15 years old by country.
The graphs in the left panel of Figur® 8how that, as hypothesised and as previous studies
show, the effect on later noncognitive &kibf ECEC attendance is, if present, negative (e.g.,
in Belgium, France, and Spain). The sapegternis visible for cognitive skills, thus
corroborating our expectations and previous results. Students who attended ECEC are those
who score the worst in sendary school reading tests in all countries but in Germany and in
the United Kingdom, where ECEC influence, although negative, is not significant. Moreover,
ECEGCattendees perform worse compared to students who did not experience ECEC in maths
tests as wil, 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, theeastbeneficialinfluences of ECEC attendance are detectaioletrary 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 camnaces 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 objees(Delhaxhe et al. 20095tudents who attended ECEC in
Italy and Spain®ored 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, #ugoedlic
focus of preprimary 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 RA@)rbas a long
lasting positive effect on later abilities. Thisding 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 arworth 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., inBegd
France as expected, with PS attendees who live in the United Kingdom scoring significantly
better than nomttendees in reading tests once in secondary school. This can be explained by
looking at the contexspecific characteristics of the ECE st 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 onthedr el opment of <chil drends soci a
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-im@afbrmal care, which
followed national guidelines with programmes that included recommendations on the

development and learning of early literacy and numeracy $Riéihaxhe 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 PSattendan
In Belgium, the APE effect on maths skills of ECEC attendance is, on avet&geiith lower bound amounting
to -219 and higher bound +128 (dadbtted orange line).

Source) Own calculations on PISA 2015.
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2.7.4. ECEC and preschool duration

What doestihappen 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? Figirgives information ahd
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, thoderggiwho 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 EGE&€olment. Figur@.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,
thelonge t he ti me passed in for mal care setting
maths, and collaborative problesolving at 15 years old. Therefore, where PS attendance is
guaranteed and quality is promoted, enduring effects of PS intensity onskite are
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Figure 2.3 Average patrtial 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 Averagepatrtial 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 azldtienr between
ECE duration and later skills yields to more inconsistent results (see Figirés A.4 in
AppendixA Chapter 2). Hence, we decide to focus on ECE attendance. The graphs below show
results for the impact of ECEC or PS on reading @sheled graphs), math (orangbaded
graphs), and collaborative problem solving (pwgheded graphs) across the SES range. Each
graph shows the average patrtial effect (APE) of having attended ECE compared to not having
experienced it. Confidence intervale aet at 95%.

Figure 25 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 sosfatus can compensate for the
detrimental impact of formal care settings on later abilities more than their socially-afbrse
counterparts Contray to our expectationshis result is in linewith the complementarity
hypothesis. Only in Spain the impadtECE attendance on skills seem to not vary across SES
levels while statistically significant differences are detectable for reading skills in Belgium,

France, and ltaly, in France and, to some extent, in Italy for mathematics. As concerns
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noncognitive skis, 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 IMBES are those who score the worst in collaborative preblem

solving tests in secondary school.
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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 intefealde interactive effect of ECEC attendance and SES
on maths are capped.
Source) Own calculations on PISA 2015.

Figure2.6 refers to PS attendance. Contrary to ECEC, our findings are in line with the
substitution hypothesis: IBES children are thoseha 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 detedile in Belgium. France represents an exception since PS
attendance complements, rather than substitutes, to social backgrounds on all the analysed
competenciesd domai ns. Therefore, i n France,

those who gainhie 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 atapped.
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
strategythat permits us to solve possible issues of selection in ECE, we reached four main
conclusions. First, we demonstrate that ECE has al&stong impact on both cognitive and
noncognitive skills with, however, differences in the direction of the effegerng 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 noncogngkills, but only where PS is
accessible and of higluality.

Second, we can conclude that ECEC attendance is more detrimental {8E®Bw
children than for their affluent peers, corroborating the complementarity hypothesis. Socially
well-off parents mayossess adequate educational resources and networks for counteracting

the detrimental impact of ECEC attendance, contrary teS&8 children who are exposed,
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