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children to take initiatives and partly to determine their own routes through the curriculum, 
using construction and symbolic pretend play, and collaborative work in small groups as the 
main vehicles to stimulate development. This consensus is reflected in the concept of 
‘developmentally appropriate practice’ (DAP) coined by Bredekamp (1987). Yet, despite this 
consensus, early childhood care and education programmes still differ in emphasis. In many 
countries, pressure by policy makers to produce immediate results in easy measurable 
domains as literacy and maths, and the increasing emphasis on accountability are reported 
to undermine the developmental approach and to lead to a more didactic approach 
(Dickinson, 2002; Marcon, 2002). Sometimes this pressure is especially felt in programmes 
that serve disadvantaged low income and minority children at risk of educational failure.  
 
Critical to the issue of developmental versus didactic approaches to the early childhood 
curriculum, is whether programme effects are assessed in short or long term. Although 
didactic and academic programmes may be as effective, or even superior to, developmental 
approaches in achieving cognitive and language goals in the short term, several studies 
reveal that long term benefits, including school achievement, are greater for developmental 
programmes, presumably because of more positive effects on children’s social-emotional 
competence, self-regulation and intrinsic motivation. Schweinhart and Weikart (1997) 
compared the High/Scope curriculum with a didactic basic skills oriented programme and a 
traditional approach, characterized by the researchers as ‘laissez faire’. In the short term, the 
didactic programme and the developmental-constructivist High/Scope curriculum were 
equally effective in the cognitive domain, but additional advantages of the High/Scope 
curriculum became manifest in the longer term: better self-regulation, work attitude, 
motivation, and social and behavioural adjustment, resulting in superior social outcomes (for 
instance, less crime, more economic independence) in adulthood compared to the other 
approaches. These later social outcomes are similar to the outcomes reported for the Perry 
Preschool Project, the predecessor of the High/Scope curriculum.  
 
Marcon (1999) compared three different pre-school approaches for their effect on children’s 
development and mastery of language, literacy and maths skills at the end of pre-school. 
The majority of the children involved in this study came from low-income and minority 
families. The results revealed that children who attended a child-centred, developmental pre-
school (DAP approach) demonstrated greater mastery of basic skills at the end of pre-school 
than did children in programmes with a didactic approach where academics were 
emphasized and skills were directly taught.  However, the advantage of child-centred over 
academic pre-schools was small, and both programmes had far better results than a mixed 
model approach, that combined in an eclectic way elements of both approaches. In a follow-
up study an even more complex picture was found (Marcon, 2002). Children who attended 
academic pre-schools had better results in initial learning in grades 1 and 2, were less often 
retained (especially boys) or referred to special education than children who were in the 
child-centred or mixed models. This advantage was maintained until grade 3 (age 9). In 
grade 3 the advantage in retention and referral rates disappeared and in grade 4 (age 10) 
children with child-centred and mixed-model pre-school experience outperformed children 
from academic pre-schools in a broad range of school subjects and in Grade Point Average 
(GPA), although differences were small. The results indicated a relative decline for the 
children from academic pre-schools upon transition to grade 4, which in the USA system (as 
probably elsewhere) is characterized by increasing demands on self-regulated learning and 
by a shift in focus from the basics of reading, writing and maths to comprehension, 
composition and insight. Marcon (2002) concludes that both children from child-centred and 
mixed pre-schools apparently were better prepared to face the new challenges in grade 4. 
 
There may be also a timing effect, meaning that education programmes working with very 
young children, under age 4 or 5, should work predominantly in a child-centred (DAP) way, 
whereas programmes for older children can introduce academic subjects in a more planned, 
teacher-directed curriculum without having negative social-emotional consequences. A late 
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emphasis on academic skills, after a predominantly developmental approach that focused on 
fostering of social-emotional competence, may even provide better support for the transition 
to primary school. Evidence for such a timing effect is reported by Stipek et al. (1998), who 
compared four groups of mainly low-income and ethnic minority children who attended either 
a DAP (referred to as ‘social-emotional’) or a basic skills oriented pre-school from age 3 to 5, 
and after pre-school either a developmental or a basic skills oriented kindergarten from age 
5 to 6, before starting in primary school. The results of the study indicated that a DAP 
curriculum in pre-school up to age 5 was essential for positive developmental effects in both 
academic and social-emotional domains, regardless the type of kindergarten that was 
attended in the third year. However, a greater academic focus in kindergarten (age 5 to 6), 
after two years in a DAP-focused pre-school, had slightly better learning outcomes in several 
subjects in primary school and no detectable negative social-emotional outcomes compared 
to programmes with a continued DAP focus. The latter programmes were slightly better with 
respect to problem solving and language comprehension, as in Marcon’s (2002) study. 
 
As a well-known example of the DAP approach, the Montessori curriculum emphasizes 
children’s self-initiated and self-planned work, both individually and in small groups, 
combined with instruction of academic and social skills, while providing a pre-structured 
learning environment with special materials that guide children to ‘spontaneously’ acquire 
culturally valued knowledge and skills, particularly in the domains of literacy and 
mathematics. The findings of the Milwaukee Montessori kindergartens evaluation study with 
3- to 5-year-old children, using a randomized controlled design, clearly support the 
effectiveness of  the Montessori curriculum compared to eclectic conventional approaches in 
view of currently valued developmental and educational outcomes such as academic skills, 
but also social competence, executive functions, self-regulation, moral reasoning and 
creativity (Lillard & Else-Quest, 2006). Although other studies of the Montessori curriculum 
failed to find effects.  Lillard (2012) shows that high fidelity implementations of the 
Montessori curriculum, preserving the original concept, are more effective than adaptations 
and eclectic approaches. 
 
“Tools of the Mind” (Bodrova & Leong, 2006) is a curriculum based on Vygotskian theory. 
The curriculum was developed to promote the development of academic skills of 
preschoolers from disadvantaged backgrounds, but it uses instruction and interaction 
formats that support executive functions and self-regulation development. The main 
components are 1) teacher-guided learning and problem-solving in small groups in which 
children are stimulated to verbalize their plans and evaluate the problem solving, 2) peer 
collaboration in play and problem-solving, with children alternating the role of tutor, 3) the 
use of memory aids symbolizing metacognitive and social rules, such as attentive listening 
and waiting for one’s turn; and 4) socio-dramatic play to promote emotional self-regulation. 
In a study with random assignment of 3- and 4-year-olds to either Tools or an academically 
focused programme, Tools was found superior both in academic outcomes and in executive 
functions at age 5 (Diamond et al., 2007). 
 
In summary, recent evidence indicates that ECEC curricula designed according to the 
principles of DAP, involving play and collaborative work, may be particularly important for the 
development of cognitive control, self-regulation, and creativity, seen as important learning-
related skills (Diamond & Lee, 2011; McClelland et al., 2006). Development of cognitive 
control and emotional self-regulation in early childhood has been found to be promoted by 
peer interaction in pretend play (Berk et al., 2006; Bodrova, 2008). Development of 
emotional self-regulation has been related to socio-dramatic play with children taking up 
symbolized roles and requiring them to imagine others’ state of mind (Elias & Berk, 2002).  
 
Recent research also focuses on the role of talk to communicate with each other and to build 
meaning and understanding in education and care settings (Dickinson, 2011). Language is a 
powerful tool for exploring ideas and creating common knowledge together in different 
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content domains (Mercer & Littleton, 2007; Rasku-Puttonen et al., 2012). In the British EPPE 
project an in-depth analysis was conducted of teacher-child talk in those ECEC centers that 
were found most effective in fostering both academic skills and social-emotional 
competences in children. The results revealed that adult-child talk in these centers was 
characterized by frequent episodes of sustained shared thinking (Siraj-Blatchford et al., 
2003), that is, by relatively long coherent dialogues about interesting topics with balanced 
roles of adults and children. 
 
The distinction ‘DAP versus didactic’ is an oversimplified way of characterizing the 
challenges of devising an ECEC curriculum. The evidence indicates that a developmental 
approach is the best option for the youngest children, whereas older pre-schooler should be 
gradually prepared for the type of learning tasks they encounter in primary school, 
smoothing the transition to first grade. An academic orientation on basic skills (for instance, 
concerning phonological awareness and letter knowledge) can be embedded in a curriculum 
of playful activities in small groups, including also episodes of shared dialogical reading and 
talking with the teacher, to foster children’s deep vocabulary, discourse comprehension skills 
and world knowledge in addition (Dickinson et al., 2003; Bus, Leseman & Neuman, 2012), 
which can also be considered to be “developmentally appropriate practice”.  
 
 

Stability and continuity of care 
 
Reviews on the quality of ECEC for young children name continuity and stability of care 
arrangements as core factors contributing to good quality care (Huntsman, 2008; Melhuish, 
2004a; National Scientific Council on the Developing Child, 2009; Phillips and Lowenstein, 
2011; Whitebook, Gomby, Bellm, Sakai, and Kipnis, 2009). The acknowledgement of the 
importance of stability of caregiving arrangements and the continuity of caregivers for infants 
and toddlers is based on the views that young children need to form bonds of attachment 
and trust, that interactions with children have to be based on the caregiver understanding of 
the individual child and its idiosyncrasies (Melhuish, 2004a; Trevarthen et al., 2003), and that 
caregiver experience and teamwork are important aspects of the quality of care (Whitebook 
and Bellm, 1999).  
 
Unfortunately, high stability in ECEC settings is often not available (Dalli et al., 2011; 
Whitebook et al., 2009). Staff retention and staff turnover, changes in child care 
arrangements, staff working hours and infants’ and toddlers’ weekly ECEC attendance 
patterns all affect the continuity of relationships. 
 
While there is clear evidence that stability and continuity affect quality of care, direct or 
indirect impacts on children’s behaviour and development are not well researched. High staff 
turnover in ECEC settings proposes many challenges to teamwork and quality. The EPPE 
case studies showed that particularly effective centres had long serving staff (Siraj-
Blatchford, Sylva, Muttock, Gilden, and Bell, 2002). The International IEA-Pre-Primary 
Project (Montie et al., 2006) reported that the experience of the staff in early childhood 
settings related to children’s cognitive and language development at age seven. Lower 
turnover rates have been associated with higher process quality, especially in day care 
(Melhuish, Mooney, Martin, and Lloyd, 1990; Goelman et al., 2006; Phillips et al., 2000). 
 
Children’s attendance patterns, multiple care arrangements, and changes in child care also 
impact on the continuity. Tran and Weintraub (Tran and Weinraub, 2006) used data from the 
NICHD study to explore the effects of quality, stability and multiplicity of child care on 
children’s development and found that certain forms of unstable child care (non-familial 
change, familial to non-familial change, and within home to out of home change) predicted 
poorer language development. Multiple care arrangements involving family members 
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positively predicted language comprehension, with quality making a difference. If the primary 
arrangement was of low to moderate quality then fewer multiple arrangements were 
associated with higher language scores. If the primary caregiving arrangement was of high 
quality, having more multiple arrangements was associated with higher language scores. 
Also Cryer et al. (2005) provide evidence for the negative effect on social-emotional 
wellbeing of frequent transitions in multiple care arrangements.  
 
An Australian longitudinal study on school readiness and transition to school (Bowes and 
Wales, 2009) found some evidence that children who spent more time in centre-based care 
and had more child care changes in the first years in care, were more likely to have lower 
scores in early literacy at age five; at age six however, these associations were no longer 
significant. An Australian small scale study on the effects of long-day child care on children’s 
complexity of pretend play found an advantage for those children with more regular 
attendance – four or more days were found to be more favourable than fewer days per week 
(Kowalski, Wyver, Masselos, and de Lacey, 2005). While the current body of research 
provides some answers with regards to amount of care, virtually nothing is known about the 
issue of programme regularity (number of attendance days per week).  
 
 

The physical environment 
 
The physical environment of ECEC settings is considered to be one of the structural factors 
that enable good quality care and education. Indoor and outdoor spaces, and equipment and 
learning materials, which are appropriate and stimulating, safe and protective, impact on 
children’s learning opportunities, their physical activity, and their health and safety (Expert 
Advisory Panel on Quality ECEC, 2009; Dalli and Rockel, 2012; Dalli et al., 2011). 
  
Reviews on ECEC for infants and toddlers (Dalli and Rockel, 2012; Dalli et al., 2011; 
Trevarthen et al., 2003) emphasise that environments need to be calm, quiet, and not over-
stimulated and allow for uninterrupted sleep, for comfort and feeding. Furthermore, they 
need to offer an environment rich in things to explore, and facilitate a range of activities 
including physical movement, dance, storytelling and drawing and painting. 
 
For all age groups in ECEC settings opportunities offered by the environment and learning 
resources available are seen to determine the quality of children’s learning experiences, and 
are associated with greater gains for cognitive outcomes and learning dispositions (Mitchell 
et al., 2008). It is argued that appropriate environments for children have to match each 
stage of development. For example, for infants and toddlers, space must be designed so 
that it offers many opportunities for physically exploring materials. For pre-schoolers, who 
begin to use objects in more complex situations, materials which offer opportunities for role 
play and the use of more complex language become increasingly important. Children should 
have spaces big enough for their needs, materials should be stored accessibly and the 
organisation in learning areas is seen to be an effective way to stimulate engagement with 
materials in play. The importance of natural materials and outdoor areas has also been 
highlighted as promoting quality learning and development (Expert Advisory Panel on 
Quality Early Childhood Education and Care, 2009; Learning and Teaching Scotland, 2010).  
 
The facilitating function of the physical early childhood environment may be of particular 
relevance for young children from disadvantaged backgrounds, because ECEC settings can 
offer children access to learning materials and experiences not provided in their homes 
(Dearing et al., 2009). This proposal seems important in the light of the view that multiple risk 
exposure to suboptimal physical (and social) environments may be a particular critical 
aspect of the adverse developmental effects of childhood poverty (Evans, 2006). 
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Findings on associations between children’s cognitive and language development and the 
global quality of settings provide some support for this framework, because measurements 
like the ITERS or ECERS take account of aspects of the physical environment. Room layout, 
accessibility of resources, display, provision for sleeping, provision of exciting learning 
environment, resources to support specific types of play are items coded on these 
instrument, in addition to those items capturing the process quality of a setting. In an NICHD 
Early Child care Research Network (2003b) analysis of domain specific associations 
between child outcomes and quality of care,  it was found that young children in settings with 
more stimulating, varied and well organised materials (including materials to stimulate math, 
movement, music, language, art and play) received higher scores on tests of language 
comprehension and short-time memory at the age of four and a half. Yet, no associations to 
other language and cognitive measures (letter-word identification, problem solving) were 
found, thus offering somewhat limited support for the proposition that the quality of the 
physical environment directly supports children’s cognitive and language development. 
 

Van Liempd, Fukkink, and Leseman (in press) have undertaken a meta-analysis of 16 
studies, published since 1987, to look at the relation between the indoor physical 
environment of center-based child care and children’s social and cognitive behaviour and 
development. A total of 1374 children, aging from zero to six years, were involved in the 
studies. The meta-analysis showed a positive, statistically significant correlation between the 
physical environment and children’s behaviour (r= .18). The effect size was larger for studies 
with a focus on a deliberate spatial arrangement of the classroom (r= .29). The effect size 
was larger for social behaviour (r= .25) than for cognitive behaviour. 
 
An Australian small scale study on the effects of long day child care on children’s complexity 
of pretend play found that unsatisfactory provision of play materials had negative effects on 
toddlers’ complexity of pretend play (Kowalski et al., 2005). While the European IEA-Pre-
Primary Project (Montie et al., 2006) reported that the richness of the environment in early 
childhood settings related to children’s cognitive and language development at age seven.  
 
Otherwise, there is limited direct evidence on links between the quality of the physical 
environment and young children’s learning and achievement. It has been argued, that for the 
very young age group, the quality of personal attention, not the provision of educational tools 
is most significant (Trevarthen et al., 2003). More research on the physical environment in 
ECEC is needed. 
 
 

Adult-child ratios and group sizes 
 
There is considerable evidence that more favourable adult-child ratios (fewer children per 
practitioner in a group) provide conditions which promote higher quality adult-child 
interaction (see recent reviews by (Bradley and Vandell, 2007; Dalli et al., 2011; Huntsman, 
2008; Phillips and Lowenstein, 2011). Evidence for direct links between group size (number 
of children in a group) and process quality is less clear, but still evident (Munton et al., 2002). 
Most research focuses primarily on centre-based care. However, the NICHD SECC study 
found that across all non-maternal settings, more favourable child-adult ratios and group 
sizes were the best predictors of positive infant caregiving (NICHD Early Child care 
Research Network, 2000a). However evidence is not consistent reflecting differing patterns 
of provision across countries and the frequent confounding of ratio, group size and other 
quality-related variables. 
 
While many of the studies encompassed in existing reviews focus on preschool-age 
children, it is consistently argued across a number of reviews that the impact of adult-child 
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ratios and group sizes is greater for younger children (infants and toddlers) (Expert Advisory 
Panel on Quality Early Childhood Education and Care, 2009; Huntsman, 2008).  
 
The optimum recommended ratios for under two year olds in ECEC settings is relatively 
consistently stated as 1:3 (Dalli and Rockel, 2012; Dalli et al., 2011; Expert Advisory Panel 
on Quality Early Childhood Education and Care, 2009); for two to three year olds, 
recommendations on ratios are 1:4 or 1:5, and for three to five year olds, recommendations 
from American professional associations are between 1:17 and 1:10 (American Public 
Health Association; American Academy of Pediatrics; National Association for the Education 
of Young Children) (Munton et al., 2002). Ideal group sizes for under two year olds in ECEC 
settings are recommended to be 6-8 children, and for two to three year olds, 10-12; three 
year olds, 14-18, and for four to five year olds, 20-24 (Dalli and Rockel, 2012; Munton et al., 
2002). However, it has been noted that research cannot provide a sound empirical basis for 
recommending universally appropriate group sizes or optimal staff-child ratios (Expert 
Advisory Panel on Quality Early Childhood Education and Care, 2009), and can at the most 
‘specify different upper and lower limits appropriate under a range of different conditions’ 
(Munton et al., 2002). Difficulties in identifying threshold effects are due to the correlational, 
non-experimental design of most of the reviewed studies, where adult-child ratios and group 
sizes are treated as continuous variables (Huntsman, 2008).  
 
Yet, child:staff ratios cannot be viewed in isolation from group size, and group size may 
mediate effects of ratios; furthermore, the influence of group size and ratios cannot be 
separated from other structural variables, such as staff education and training, or 
organisational characteristics of the setting (Munton et al., 2002). Because structural 
characteristics of child care environments are rarely independent of one another, findings 
from studies which ‘use regression techniques to predict the relative importance of these 
dimensions of structural quality must be interpreted with care’ (Munton et al., 2002). To add 
to these difficulties, most research in the field demonstrates links between group sizes and 
ratios and observed quality, thus strengthening the assumption that there is a mediating link 
between those structural variables and child outcomes. However, only very few have 
investigated direct links to child outcomes, or directly investigated the mediation model by 
including measures of child outcomes. 
 
 

ECEC for children 0-3 years 
 
For the under-threes, there is little strong evidence for the effects of group sizes or ratios on 
child outcomes. The NICHD Early Child care Research Network (NICHD Early Child care 
Research Network, 1999) reported a link between smaller group sizes, higher and lower 
ratios, and higher scores on measures of cognitive and language development, at 24 months 
old. Furthermore, children in classes that met more standards (including ratios and group 
sizes), had better school readiness and language comprehension scores at 36 months of 
age. In a later analysis, the NICHD ECCRN and Duncan (NICHD Early Child care Research 
Network, 2003c) found smaller group size to be consistently, though modestly, associated 
with higher cognitive development in some models, but not others. And their analysis of 
child: staff ratio and child outcomes in several analyses across multiple time points and 
found only limited support for a relationship between ratio and cognitive development 
outcomes. In a separate analysis of NICHD children in home-based care settings however, 
group size was not found to be predictive of children’s cognitive or language development  
(Clarke-Stewart et al., 2002). 
 
Similarly, inconsistencies can be found across other studies: In their longitudinal study of 89 
African American children (age six-36 months) from disadvantaged backgrounds, Burchinal 
et al. (2000) found that classrooms meeting professional recommendations regarding child: 
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staff  ratios tended to have children with better language skills. In a Swedish study of child 
care, structural quality (a measure including indicators of group size, ratios, and age range) 
for child care was found to relate to children’s mathematics skills at age eight years (Broberg 
et al., 1997). Yet, an analysis of the National Longitudinal Survey of Youth did not show 
effects of ratios or group size on children’s subsequent mathematics and language skills at 
age eight (Blau, 1999), but unexpectedly found that larger group size during that time was 
associated with higher reading scores, and a better child: adult ratio with later lower reading 
scores. Blau (1999) has suggested that structural characteristics in the first three years have 
little impact on child outcomes. A Dutch study (Albers et al., 2010) showed no effect of ratios 
on infants’ cognitive development. These inconsistent results may result from differing 
structural quality characteristics that may vary differently in different countries and context. 
For example, group size is likely to be greater in centres, some countries, e.g. UK allow high 
child: adult ratios with higher qualified staff, and child: adult ratio may well co-vary with group 
size. If multiple factors are not considered together then inconsistent results may well occur. 
Slot et al. (2014) review most of the existing literature on the effects of structural quality on 
process quality in ECEC, including several European studies, showing mixed results. Based 
on Dutch data, no clear effects of group size and teacher:child ratio on a comprehensive 
process quality measure were found. 
 
 

ECEC for children 3+ years 
 
For children over three in education and care settings, research on direct links between 
ratios and group sizes, and children’s developmental outcomes is limited, and findings 
inconclusive. Two large scale studies of pre-K classrooms found no links between measures 
of child: staff ratio and children’s academic, cognitive and language outcomes. Similarly, 
(Houng et al., 2011) in an Australian study of preschool children, could not find links between 
ratios and developmental outcomes. Montie et al. (2006) found that group size did not relate 
to children’s age seven language scores for the ten countries studied. Other studies did find 
associations in the expected direction – with smaller group size in the preschool years 
predicting that children would subsequently make greater learning gains in mathematics, 
reading, and literacy (Gallagher and Lambert, 2006; Nye, Hedges, and Konstantopoulos, 
2000; Walston and West, 2004). 
 
Also the manner in which activities are organised (whole group versus small group) in a 
setting, as well as the composition of the group determines children’s experience and may 
influence their learning. Reflecting on a finding by Montie et al. (2006) that less time spent in 
whole-group activities in preschool related to better cognitive skills at age seven, Mitchell et 
al. (2008) argued that it may be how children are grouped within a setting, rather than overall 
group size, that matters for their learning. And in large scale studies in England and New 
Zealand the socio-economic mix of the centre related to child outcomes, with children in 
settings with a higher range of socio-economic backgrounds likely to make more progress in 
their learning (Sylva et al., 2004a; Wylie and Thompson, 2003).   
 
Importantly, it is not thought that ratios and group size relate to children’s outcomes directly, 
but that there is an indirect link. Structural indicators are known to influence the quality of 
care children experience, which in turn relates to developmental outcomes. This model gets 
strong support by two bodies of research – the one investigating links between structural 
indicators of quality and process indictors of quality and the other, investigating links 
between process indicators and developmental outcomes. Yet, research that directly tests 
for this mediated pathway is very sparse. Importantly, the NICHD study (NICHD Early Child 
care Research Network, 2002a) found that the structural variable child: staff ratio related to 
the quality of caregiver interactions in ECEC, which in turn related to a measure of cognitive 
competence at four and a half years.  
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Practitioner qualifications and training  
 
Among practitioners working in child care settings, type and level of education, qualifications 
and training vary widely between and within countries (Dalli et al., 2011; Huntsman, 2008; 
Munton et al., 2002). It has been argued that the complexity of the issue and the specificity 
of the context place limits on generalisations and conclusions that can be drawn from 
research carried out in different countries, and for services with significant individual 
variation  (Munton et al., 2002; Tout, Zaslow, and Berry, 2006). Several reviews also note 
that the positive relationship of education and training with process quality varies across 
child age groups, but not in a consistent way. They cite a number of studies where effects 
were identified only for under-threes or only for over-threes (Fukkink and Lont, 2007; 
Huntsman, 2008; Kreader, Ferguson, and Lawrence, 2005; Saracho and Spodek, 2007). 
 
In the EPPSE study in England (Sylva, et al., 2002) and the EPPNI study in Northern Ireland 
(Melhuish et al., 2003) the same measures of child care settings were used. Across most 
types of settings the level of quality as measured by ECERS-R was equivalent for England 
and Northern Ireland. However, for playgroups the quality of settings was distinctly higher 
than in England. Further investigation revealed that the level of training of staff in Northern 
Ireland playgroups was distinctly higher than in England, whereas for other types of setting 
staff training was similar in both counties. The differences in staff training in playgroups had 
occurred because the Northern Ireland administration had considerable extra money made 
available, which they partly used to provide in-service professional development for large 
numbers of playgroup staff. Thus, differences between these countries in quality of 
playgroup provision seem to have occurred because of the differences in staff training. 
 
With regard to the question of what professional level is needed to obtain a particular level of 
quality, thresholds are unclear (Dalli et al., 2011; Phillips and Lowenstein, 2011). Difficulties 
in identifying threshold effects are due to the complexity of the issue of teacher preparation, 
which needs to take account of the nature and content of the training that teachers receive 
and the effects of their workplace environment on their teaching practice (Munton et al., 
2002; Whitebook et al., 2009). Research has to simultaneously consider these important 
contextual issues and this proposes a challenge to the correlational design of many studies. 
 
Setting aside these difficulties, and despite inconsistencies in findings, comprehensive 
reviews of child care research that has considered relationships between staff qualification 
and training, and observed programme quality conclude that both qualifications and training 
have a direct impact on the ability of staff to provide sensitive, responsive, and stimulating 
care and education, which in turn enhances children’s learning and development (Dalli et al., 
2011; Howes and Brown, 2000; Munton et al., 2002). The following factors were identified as 
having a positive impact: the general educational level; specialized caregiver training; both 
formal and informal training; professional development after initial training; and supervision 
while working in child care (Fukkink and Lont, 2007; Huntsman, 2008). 
 
Evidence on direct impacts of practitioner qualification and training on the ability of staff to 
provide good quality care and education supports the model of an indirect relationship, with 
practitioner training and education impacting child outcomes through process quality. For the 
zero-three age group, currently there is little evidence for or against either direct or indirect 
effects on child outcomes. As indicated in the review by Slot et al, (in press), who have 
looked at the relations between staff education level and observed (emotional) process 
quality, and found weak effects that higher education level improves emotional support 
process quality . 
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ECEC for children 0-3 years  
 
Studies which have been carried out in England provide evidence in relation to the English 
national qualifications framework, which has nine levels ranging from entry level, through 
Level three (post-16), Level six (undergraduate degree) and Level 8 (postgraduate degree). 
A variety of qualification factors have been found to predict higher quality and/or better child 
outcomes for under-threes, including the presence of a graduate practitioner with qualified 
teacher status (QTS) the overall mean for qualification level of the staff team, and whether 
the staff team is qualified to Level three or higher on average (Mathers et al., 2011; Mathers 
and Sylva, 2007; Smith et al., 2009). 
 
THE NICHD (NICHD Early Child care Research Network, 1999) found that care settings 
meeting the standards for caregiver education and training (education must include some 
college, and formal, post-high school training, including certification or a college degree in 
ECE) appeared to have modest effects on higher school readiness and language 
comprehension scores and fewer behaviour problems at 36 months of age. In a separate 
analysis of NICHD children’s experiences of home-based non-maternal care, higher 
educational level, and specialized caregiver training were related to higher cognitive and 
language outcomes (Clarke-Stewart et al., 2002). In their longitudinal study of 89 African 
American children from disadvantaged backgrounds, Burchinal et al. (2000)  found that 
classrooms that met professional recommendations regarding teacher education tended to 
have girls with better cognitive and receptive language skills. 
 
In a study conducted in the US, and using data from the National Longitudinal Survey of 
Youth (NLSY), Blau (1999) looked at the effects of staff training and other structural 
characteristics of child care on child development. On the basis of their results the authors 
concluded that child care inputs experienced in the first three years of life had little impact on 
child development. In contrast, a study of 553 infant, toddler, and preschool-centre 
classrooms found that children in classes where caregivers had more formal or even 
informal training, had more advanced language skills than those where staff had less training 
(Burchinal, Cryer, Clifford, and Howes, 2002). Similarly, results from earlier research in the 
field were inconsistent (Burchinal, Roberts, Nabors, and Bryant, 1996; Clarke-Stewart, 
Gruber, and Fitzgerald, 1994) with some finding effects for practitioner education and 
training on child outcomes, and others not confirming such links.  
 
Such inconsistencies in findings are likely to be related to contextual differences. 
Importantly, initiatives that aim to raise the effectiveness of ECEC settings have to be able to 
better specify appropriate content, design and delivery of caregiver training. It has been 
recommended that they have to provide targeted professional development activities 
including increased supply of qualified early childhood educators (Expert Advisory Panel on 
Quality Early Childhood Education and Care, 2009). 
 
Research evidence of specific qualities and attributes that are important in terms of 
preparing adults to provide high quality care for infants and toddlers is sparse. Three 
elements are mentioned in a number of reviews on the quality ECEC for young children. 
First, that training programmes for work with infants and toddlers need to include content 
which is relevant to the age group and reflect what is known about infant learning and 
development (Dalli et al., 2011). Secondly, and relevant to the whole age range of preschool 
education and care, the content of undergraduate programmes of early childhood teacher 
education should include foci on critical reflection and self-evaluation and awareness of 
diversity (Dalli et al., 2011; Learning and Teaching Scotland, 2010; Mooney et al., 2008). 
Awareness of diversity is an especially important issue, and there is an increasing criticism 
that practitioner training may not prepare students sufficiently to cope with issues faced by 
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children and families in poverty and may not keep up with the multiple needs of the 
increasingly diverse population of children and families (Hallam, Buell, and Ridgley, 2003; 
Morgan and Fraser, 2007; Siraj-Blatchford and Siraj-Blatchford, 2010). 
 

ECEC for children 3+ years 
 
For the over-threes, evidence that staff education or having a degree in particular will 
produce better outcomes for children is mixed. 
 
In the EPPSE study, children made more progress in preschool centres where staff had 
higher qualifications, particularly if the manager was highly qualified (i.e. degree level). 
Having trained teachers working with children in preschool settings (for a substantial 
proportion of time, and most importantly as the curriculum leader) had the greatest impact on 
quality, and was linked specifically with better outcomes in pre-reading at age five (Sylva et 
al., 2004a). The EPPE study brought clear evidence that qualified teachers are likely to draw 
on their knowledge and experience of children and pedagogy to offer the kinds of cognitively 
challenging adult–child interactions that are linked with gains for children. Particularly 
effective EPPE centres had strong educational leadership and ongoing professional 
development and the practitioners had good curriculum knowledge and knowledge and 
understanding of how young children learn. Staff who had the highest qualifications provided 
children with more experience of language, mathematics, and cognitive challenge and “less 
well qualified staff were significantly better pedagogues when they worked alongside 
qualified teachers” (Sylva et al., 2004a). 
 
The NICHD study brought some evidence that qualified teachers are likely to draw on their 
knowledge and experience of children and pedagogy to offer the kinds of cognitively 
challenging adult–child interactions that are linked with gains for children (NICHD Early Child 
care Research Network, 2002a). Using structural equation modelling, a mediated path was 
identified from teacher qualifications through process quality to cognitive competence at age 
four and a half.  
 
The NICHD Early Child care Research Network (1999) also found direct links between the 
number of recommended standards

 

for quality (teacher training, teacher education, group 
size, and teacher: child ratios) and language comprehension scores at 36 months. There 
was no evidence of threshold effects. Not meeting any of the quality standards was related 
to lower than average scores at 36 months for language comprehension, and meeting all of 
them with above average scores. Child outcomes were partly predicted by caregiver training 
and education at 36 months. Also a more recent report (NICHD Study of Early Childhood 
and Duncan (NICHD Early Child care Research Network, 2003c) includes that teacher 
education (measured as total years of formal education) demonstrated consistent, positive 
associations with children’s 54 month achievement outcomes, including math and reading 
skills, and phonological knowledge.  
 
There is some consensus that early childhood caregivers and teachers should be trained to 
the bachelor’s degree level and should have credentials in courses that are specific to early 
childhood. Yet, the evidence is not as conclusive as this consensus suggests. Using data 
from the National Center for Early Development and Learning's (NCEDL) Multi-State Study 
of Pre-Kindergarten, Early et al. (2006) found that teachers’ education (years of education, 
highest degree, and Bachelor’s degree versus no Bachelor’s degree), was linked to gains in 
children's math skills across the pre-K year, and the staff professional credentials were 
linked to children's gains in basic skills. However, education, training, and credentialing were 
not consistently related to classroom quality or other academic gains for children. Early et al. 
(2007) carried out a secondary analysis, using seven data sets, to examine the relationships 
between teacher education, classroom quality and child academic achievement. Of the 
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seven studies, two indicated quality was higher when teachers had a bachelor’s degree or 
higher, one indicated quality was lower when teachers had a bachelor’s degree or higher, 
and four studies found no significant association. These findings suggest a weak and 
inconsistent relationship between teacher education and ECEC quality measures. 
 
The IEA Pre-primary Project (Montie et al., 2006) found consistent and statistically 
significant, but small effects of the number of years of full-time teacher training on language 
scores. Mashburn et al. (2008) examined the pattern of prediction to child outcomes when 
pre-K classrooms met all nine benchmarks of quality proposed by the National Institute of 
Early Education Research, as well as a summary score of number of benchmarks met. None 
of the nine criteria, including whether the lead teacher has a bachelor’s degree, the lead 
teacher has training in early childhood and child development, the assistant teacher has a 
CDA was associated with children’s cognitive or language outcomes.  
 
A meta-analysis (Kelley and Camilli, 2007) was conducted to consider whether higher levels 
of teacher educational attainment were linked with higher levels of quality, and whether 
ECEC outcomes for teachers with a bachelor’s degree were larger than those for teachers 
with fewer years of education. Results showed that effects on outcomes for teachers with a 
bachelor’s degree were significantly greater than for teachers with less education. 
 
There are several explanations for this pattern of mixed findings. First, findings may be 
compromised by confounding between several structural quality characteristics. Second, in 
addition to education and training before entering early childhood services, many centres 
provide for additional on-the-job training and supervision, especially for teachers with lower 
non-specific training.  
 
Recent research suggests that targeted intervention to improve teacher interactions with 
children and instruction in academic skills increases effective teaching and children’s social 
and academic gains (Hamre, Pianta, Downer, and Mashburn, 2008; Hamre, Pianta, 
Mashburn, and Downer, 2012; Wasik et al., 2006). Other studies have shown that coaching 
teachers in interactions is linked to instructional supports for learning and good 
implementation of curriculum can have significant benefits for children (Koh and Neuman, 
2009; Landry, Swank, Smith, Assel, and Gunnewig, 2006; Powell, Diamond, Burchinal, and 
Koehler, 2010). Clements and Sarama (2008) produced evidence that increasing teachers’ 
knowledge of developmentally relevant mathematics skill progressions can be a key aspect 
of improving instruction and child outcomes (Clements and Sarama, 2008). Participation in 
professional development interventions have been shown to support children’s school 
readiness (Downer, Pianta, and Fan, 2008; Hamre et al., 2008; Mashburn et al., 2008). 

 

 

Complex pathways from ECEC to child outcomes 
 
Despite all challenges and inconsistencies in findings the consensus is that, if children 
experience high quality non-maternal care, they benefit – especially with respect to their 
cognitive and language development and their academic achievement. While more research 
is needed to identify those elements that are most effective in facilitating development in 
certain domains, there is strong agreement that caregivers have to be attentive to children’s 
needs, emotionally warm, caring, supportive, responsive to verbal and non-verbal cues, and 
stimulating curiosity and a desire to learn about the world (Belsky, 2009). In addition, 
supportive environments (good ratios, small group size, qualified staff with opportunities for 
professional development) increase the likelihood that high quality as defined above can 
take place (Bradley and Vandell, 2007; Mitchell et al., 2008).  
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However, longitudinal research has also shown that positive effects of early care tend to 
fade out over time. It has been argued that benefits from ECEC attendance cannot transform 
children’s lives in the long run ‘in the absence of additional educational and social supports’  
(Lowenstein, 2011) as  positive benefits may fade over time (Le et al., 2006; DeCicca, 2007; 
Votruba-Drzal et al., 2008). In order to be most effective, good quality in the early years has 
to be followed up with high quality in subsequent preschool or school systems (Melhuish, 
2014). In support of this proposition, one of the most recent analyses of NICHD data (Li, 
Farkas, Duncan, Burchinal, and Vandell, 2013) found the most positive gains of day care for 
children who had attended high quality care across the infant, toddler, and preschool years, 
with fewer gains for children attending high-quality care for only part of that time. Also a 
cluster RCT found that an enhanced educational environment in the preschool was only 
related to reduced levels of behaviour problems in kindergarten (five to six years of age) 
among children attending high-quality schools in kindergarten (Zhai, Raver, & Jones, 2012) 
 
The English EPPSE study (Sammons et al., 2007b; Sammons et al., 2008c) provided 
evidence that the effect of preschool attendance on children’s outcomes in mathematics and 
reading was highest if the preschool they attended was high quality or effective and if they 
then attended a more academically effective primary school. They also found that, for the 
children who attended a medium quality preschool centre, they showed enhanced 
attainment only if they then attended a medium/high effective primary school – and even this 
effect was small. Importantly, there was some evidence that the quality of preschool can 
compensate for the possible adverse influence of attending a less effective primary school. 
Equally, attending a more effective primary school could compensate for the possible 
adverse influence of not attending a preschool or of attending a low-quality preschool.   
 
Results from the Early Childhood Longitudinal Study-Kindergarten (ECLS-K) Cohort in the 
US similarly point out that the longer-term effects of preschool experience can depend on 
classroom experiences during at least the first years of school (Magnuson et al., 2007b). In 
this study, initial disparities between children who had attended preschool and those who 
had not persisted for those groups of children who experienced large classes and low levels 
of reading instruction in elementary school.  
 
Analysis of NICHD data (Hynes and Habasevich-Brooks, 2008) showed that children 
experience many changes of child care quality, and only few children experience continuous 
high quality child care. In addition, children from low socio-economic status families are more 
likely to experience low-quality care. Furthermore, paths from ECEC to children’s long term 
outcomes involve systems outside the non-maternal care settings. Family background and 
parenting experiences, for example, have been found to be much stronger predictors of 
children’s outcomes than non-maternal care factors (NICHD Early Child care Research 
Network, 2002b) especially for socio-emotional development (Barnes et al., 2010; Stein et 
al., 2012). A recent investigation into the effects of consistent environmental stimulation 
across home, preschool and first class settings showed that children had higher maths 
achievement if they were consistently stimulated in all three settings, and higher reading 
achievement with consistent stimulation in home and child care (Crosnoe, Leventhal, Wirth, 

Pierce, and Pianta, 2010). Similarly, Votruba‐Drzal and Lindsay Chase‐Lansdale (2004) 
found that high quality child care predicted significant increases over time in children’s 
reading skills under conditions of highly stimulating home environments. The authors argue 
that within the normative range of child care quality available to low-income children in their 
communities, even relatively high quality care might not be able to make up for other 
environmental challenges.  
 
Thus, environmental systems of home and ECEC are not independent from each other 

(Dowsett et al., 2008; NICHD Early Child care Research Network, 1997, 2002c; Sylva, Stein, 

Leach, Barnes, and Malmberg, 2007) and only more recently research has investigated with 
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more detail and rigour how these different systems interact in effecting children’s 

development. Where interactions are examined, the focus is on demographic moderators 

such as race or ethnicity, gender, and socio-economic status. A moderator variable affects 

the relationship between two variables, so that the nature of the impact of the predictor on 
the outcome varies according to the level of the moderator  

The question of high relevance for early years policy is whether attendance of child care 
aimed at the general population can have a compensatory effect for children from more 
disadvantaged families or otherwise more risky social backgrounds. This hypothesis is 
strongly supported by findings from intervention programmes aimed at the disadvantaged 
population. It predicts that those children more at risk might benefit more from attending 
(high quality) ECEC. On the other hand, it has also been argued that interactions such as 
those might be the other way round – children who are less at risk or have greater initial 
abilities might benefit more from attending ECEC because of their ability to build on their 
advantages or skills (skill begets skill) (Cunha and Heckman, 2007). This hypothesis gets 
support from an analysis of NICHD data which showed that preschool academic functioning 
served as a mediator for between child characteristics, family background and first-grade 
child outcomes (Downer and Pianta, 2006). Also in the Chicago Parent Center intervention 
Reynolds et al., (2004) show how early effects are transported to long-term effects, with 
early effects on academic skills work in short term facilitating the transition and adaptation to 
school, resulting in higher expectations and better outcomes, and the prevention of early 
referral to special education. In the long term, improved school careers and continuous 
parental support add to and sustain the short term cognitive effects. 
 
Gender and temperament have also been investigated as possible moderators. If the effect 
of high-quality child care is compensatory, boys will profit more than girls because boys tend 
to be less developmentally advanced than girls, putting them at greater risk for poor 
educational outcomes (Matthews, Ponitz, and Morrison, 2009). If the effect of high quality is 
stronger for those children who are at advantage already, this interaction would be the other 
way round – with girls benefitting more. For children with more difficult temperament the 
assumption might be that they might benefit less from non-maternal care because they are 
less adaptable to new environment. 
 
Today, research that investigates such complex interactions is sparse, and evidence for 
either the compensatory or accumulated advantage hypothesis is limited. However, on the 
whole more results are in support for the compensatory hypothesis, with more 
disadvantaged children benefitting more from the experience of ECEC. 
 
 

The interaction of attendance of ECEC with family and child characteristics 
 
 
 

ECEC for children 0-3 years  
 

Family background as moderator 
Over the years, analysis of the NICHD data investigated a number of family risk variables 
including the quality of parenting, gender, income, education, ethnicity and marital status as 
moderators of child care effects and did not find much support for compensation effects. For 
example, an early analysis of NICHD data (NICHD Early Child care Research Network, 
2002c) did not find that the experience of non-maternal care moderated negative effects of 
family risk to language outcomes at 24 or 36 months. A more recent analysis of NICHD data 
(Vandell et al., 2010) found no interaction effects – paths from ECEC experience in infant, 
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toddler and preschool years (quantity and quality) to cognitive achievement outcomes at age 
15 were not significantly different for children from more or less risky family background 
(including measures of family income, single motherhood, and parenting quality). Brooks 
Gunn et al. (2002), on the other hand, found that maternal employment at nine months was 
related to lower school readiness scores at 36 months, with effects more pronounced for 
children whose mothers were less sensitive, boys, and children with married parents.  
 
Other studies provide more evidence that attendance of formal child care under the age of 
three could represent a preventative means for limiting effects of disadvantage on children’s 
development. For example, an early study which carried out moderator analysis using data 
from 317 US children enrolled in kindergarten found that months in ECEC during the infant, 
toddler and preschool period predicted mathematic skills for children from families of less 
educated mothers and relatively poor literacy environment, but not for those children from 
more advantaged backgrounds (Christian et al., 1998). However, Watamura, Phillips,  
Morrissey, McCartney, and Bub (2011) discuss how disadvantaged children can be subject 
to double jeopardy leading to poorer social-emotional outcomes for children who experience 
both home and child care environments that confer risk.  
 

Data from the Early Childhood Longitudinal Study brought some evidence that longer 

duration may impact differently on children from lower- and higher-income families. Amount 

of ECEC showed a positive effect on children’s reading and maths scores at age 5 (Loeb et 

al., 2007; Votruba‐Drzal et al., 2008), with stronger effects for children from low- and middle-

income families. The study also investigated ethnicity as a possible moderator: English-

proficient Hispanic children benefited more in terms of cognitive development from centre 

attendance than White or Black children with similar characteristics (Loeb et al., 2007). 

Furthermore, and again using data from the Early Childhood Longitudinal Study, Votruba-

Drzal et al. (2013) found beneficial effects of centre-based care settings for children’s math 

and reading skills development age 5 for the group as a whole, but for children from lower 

income, less educated, and less enriching family contexts, both centre- and home-based 

care for two year olds as well as four year olds were beneficial. Similarly, other US studies 

show that quality of care moderates the effect of long hours in care (McCartney et al., 2010; 

Votruba-Drzal et al., 2004, 2010) and that high quality day care can protect children against 
the negative effects of low quality home environments (Watamura et al., 2011).  

Data from the NZ longitudinal Competent Children project indicates that if children from 
disadvantaged families attend four or more years of ECEC, they can have similar scores in 
literacy and communication as those from more advantaged backgrounds (Wylie and 
Thompson, 2003). 
 
A Canadian cohort study showed that attendance of full-time non-maternal care in the first 
year associated with higher vocabulary scores at age four and five, but only among children 
from low SES, and not for those with higher SES backgrounds (Geoffroy et al., 2007). For 
outcomes a year later, the study showed that formal care across infant, toddler, and 
preschool years related to higher school readiness, receptive vocabulary, and reading 
scores at age six and seven, but only for those children with mothers with low levels of 
education (Geoffroy et al., 2010). While an analysis of the National longitudinal survey of 
youth data (Bernal and Keane, 2010) reported negative effects of maternal employment and 
child care on children’s cognitive ability, they also found that this effect is more pronounced 
for children with higher cognitive abilities, and those with more educated mothers.  
 
Finally, results for the potential of early ECEC experience to reduce cognitive inequalities 
between disadvantaged and advantaged children also stem from data from the UK sample 
of children in the Millennium Cohort Study (Côté, Doyle, Petitclerc, and Timmins, 2013; 
Hansen and Hawkes, 2009) and in a recent Australian study into the effects of child care 
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(Houng et al., 2011). However, in the MCS it was also found that experience of certain types 
of care positively related to child outcomes only for some of the more advantaged groups 
(Hansen and Hawkes, 2009) 
 

Child characteristics as moderator 

When considering moderation by child characteristics of the impact of attendance from birth 

to three years evidence comes largely from interventions for disadvantaged groups 

Temperament 
Temperament is often defined as “constitutionally based individual differences in reactivity 
and self-regulation, in the domains of affect, activity, and attention” (Rothbart & Bates, 2006).  
In relation to socio-emotional outcomes Blair (2002) analysed data from the IHDP 
intervention described earlier, and found that the benefits were moderated by child 
temperament in that positive effects are most pronounced for children rated highly for 
negativity in infancy.  

Gender 
Anderson (2008) compared the effects of the Abecedarian project for boys and girls from 
disadvantaged backgrounds and found that effects varied significantly for boys and girls 
depending upon the outcome and age of measurement.  For example boys show a more 
favourable improvement at ages five and six years but at ages 12 and 15 the girls shower 
greater improvement. On the other hand, for effects as the sample reached adulthood, and 
social outcomes (college graduation, employment crime) became prominent, the balance of 
benefits shifted towards boys doing better from the intervention. 
 
In contrast, Vandell et al., (2010) report that in the NICHD study of the general population 
associations between ECEC experience and child outcomes did not vary significantly 
between girls and boys, but this analysis does not distinguish by age of attendance. 
 
 

ECEC for children 3+ years 
 

Family background as moderator 
Recent investigations into the effects of US pre-K studies support the compensatory 
hypotheses. For example, children who participated in the Tulsa's state-funded pre-K 
programme were better prepared for school upon primary school entry, and there is 
evidence that positive effects were larger for low-income children and also to some extent for 
children from minority backgrounds (Gormley et al., 2005; Gormley et al., 2008). Similarly, 
an investigation into effects of a universal pre-K programme in Georgia found that for 
disadvantaged children (residing in small towns and rural areas) universal pre-K availability 
increased both maths and reading test scores at fourth grade as well as the probability of 
students being on-grade for their age. For other groups, increases in some measures of 
achievement were also found, but findings were less consistent (Fitzpatrick, 2008) And 
findings from an evaluation of Virginia’s pre-K initiative showed particular attendance 
benefits for children with minority backgrounds and those with SEN (Huang et al., 2012). 
Furthermore, in the North Carolina More at Four pre-K programme, high risk groups who 
entered pre-K at a deficit, gained at similar or even greater rate, and for some measures 
caught up with lower risk groups in kindergarten (Peisner-Feinberg and Schaaf, 2008). 
 
Analysis of a nationally representative dataset, the Early Childhood Longitudinal Study-
Kindergarten-Cohort (Magnuson et al., 2007a) indicated that participation in both pre-K and 
other types of centre-based care, was associated with higher reading and mathematics skills 
at school entry. Larger and longer-lasting effects on academic gains were found for 
economically disadvantaged children. And a study of more than 600 twin pairs (Early 
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Childhood Longitudinal Study, Birth Cohort twin sample; Tucker-Drob (2012) brought further 
evidence that preschool experience may reduce inequalities in early academic achievement 
by providing children from disadvantaged families with higher-quality learning environments 
than they would otherwise receive in the home environment. Attending preschool at age four 
was associated with reductions in shared environmental influences on reading and math 
skills at age five. Effects led to reductions in achievement gaps associated with minority 
status, socio-economic status, and ratings of parental stimulation of cognitive development.  
 
In England, findings from the Millennium Cohort Study (Becker, 2011) found that preschool 
attendance did not lead to a catching-up process for those with lower education background. 
However, without preschool attendance the gap between the groups widened further. 
Importantly, preschool attendance positively affected the vocabulary development of children 
with lower educated parents while there was no significant preschool effect for children of 
higher educated parents. 
 
Caille (2001) has reported a stronger effect of an earlier start in the French pre-primary 
system, at age two compared to age three, on early school skills and class retention in the 
first grades of primary school, especially for low income and immigrant ethnic minority 
children. In France, it has also been shown (Dumas and Lefranc, 2010) that the large-scale 
expansion of a universal, free preschool programme led to nearly universal preschool 
attendance in three and four year olds and this appeared to reduce socio-economic 
inequalities as children from less advantaged backgrounds benefitted most.  
 
In Germany too there is evidence that children from disadvantaged backgrounds in particular 
benefitted from more than a year of preschool attendance (Bos et al., 2003), and that for 
those with minority background, preschool attendance increased the chances of higher 
educational attainment (Spiess et al., 2003).  
 
Similarly, in Switzerland, the impact of preschool expansion was associated with improved 
intergenerational educational mobility, with children from disadvantaged backgrounds 
benefiting most (Bauer and Riphahn, 2009). 
 
There is increasing evidence that preschool settings with a mixed intake of social 
backgrounds have better results for disadvantaged children (Schechter and Bye, 2007; 
Sylva, Melhuish, Sammons, Siraj-Blatchford, and Taggart, 2004b; De Haan, Hoofs, 
Leseman, and Elbers, E., 2013), possibly because more able children support less able 
children in their development, or because the more advantaged parents can influence the 
quality of the preschool. 
 
Nevertheless, a review on the effects of various preschool programmes on cognitive 
development (Burger, 2010) evaluated the extent to which these programmes could help to 
overcome inequalities among children from different social backgrounds. Out of 26 studies 
that took account of families’ socio-economic status, only seven documented a particular 
benefit for disadvantaged children.  
 

Child characteristics as moderator 

Gender 
In the Perry Preschool Project for children from extremely disadvantaged families, Anderson 
(2008) reports some differences in effects for boys and girls.   During the school years the 
benefits of the intervention tended to be greater for girls than boys.  However as the sample 
reached adulthood, and social and economic outcomes (college graduation, employment, 
income, crime) became more important, the balance of benefits shifted towards boys doing 
better from the intervention. Conversely, in his analysis of results for the Early Training 
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Project, which was for similarly disadvantaged populations, Anderson found the balance of 
benefits in educational outcomes up to age 21 years largely favoured girls more than boys. 
  

 

The interaction of quality of ECEC with family and child characteristics 
 

ECEC for children 0-3 years  
 

Family background as moderator 
Some evidence of moderation of ECEC quality effects by family background derives from a 
number of studies using NICHD data. For example, in relation to socio-emotional 
development as discussed earlier, while the NICHD study showed no main associations 
between either quantity (including type of care and age of entry) or quality of care, and 
attachment security at ages 15 and 36 months (Friedman and Boyle, 2008), when quantity 
was high in the first 15 months and either day care was of low quality or unstable, or parental 
sensitivity was low, then the likelihood of insecure attachment was somewhat increased.  
This could be regarded as finding that high levels of day care may compromise attachment 
security, but only in instances of poor quality infant care either at home and/or in day care.   
 
For another aspect of socio-emotional development, recent Dutch research (Broekhuizen, 
2014) showed that high quality child care was associated with improved concurrent 
internalizing behavior when children experienced highly consistent parenting, but not when 
children had less consistent parenting. Possibly the absence of compensatory effects was 
due to the relatively high levels of positive parenting and relatively low levels of child 
internalizing and externalizing behaviors as reported by parents in this study, which leaves 
less room for “compensation”. 
 
Regarding cognitive outcomes, further analysis of NICHD data for 54 months, there was not 
any interaction effects between family background and process quality during infant-, 
toddler- and preschool years (NICHD Early Child care Research Network, 2004). Similarly, a 
more recent analysis of NICHD data (Vandell et al., 2010) found no support for the 
compensatory hypothesis – paths from quality of care in infant, toddler and preschool years 
to cognitive achievement outcomes at age 15 were not significantly different for children from 
more or less risky family background (including measures of family income, single 
motherhood, and parenting quality).  
 

However, another study of NICHD data (Dearing et al., 2009)  did find some 
evidence that economically disadvantaged children benefit more from higher quality 
care. The higher the quality of non-maternal care during early childhood, the weaker 

the associations were between family income and school readiness, reading and 
mathematics achievement in middle childhood. However while finding evidence 

supporting this beneficial effect of high quality ECEC for disadvantaged children, 
Watamura et al., (2011) also show how disadvantaged children can suffer from a form of 
double jeopardy that can lead to poorer social-emotional outcomes if they experience both 
home and ECEC environments that confer risk.  
 
Using data from the Welfare, Children, and Families study in three US cities, Votruba‐Drzal 

and Lindsay Chase‐Lansdale (2004) found no main effect of child care quality for two-four 
year olds and children’s trajectories in reading and mathematics, but did find significant 
associations for those children with highly stimulating home environments. The authors 
argued that for low-income children, even relatively high quality ECEC available to them 
might not be able to make up for other environmental disadvantages. Furthermore, they 
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argued that in order to have a more significant effect, children from the more disadvantaged 
group might have to experience high quality child care over a longer period. In line with this 
hypothesis, Crosnoe et al. (2010) found that, for six year olds mathematics and reading 
achievements, consistent high stimulation across the home, preschool and the first grade 
school environment was particularly important for children from low-income families.  
 
On the other hand, Bornstein et al. (2006) found that a measure of structural child care 
quality across the first four and a half years – namely the child: adult ratio – related positively 
to children’s cognitive scores at 54 months for children from higher SES backgrounds. If a 
higher child: staff ratio is interpreted as an indicator for more formal group care, their results 
could mean that children from more advantaged backgrounds benefit more from higher 
amounts of early group care.  
 
Often studies do not disentangle effects of quality of care during infant and toddler years 
from the effects of quality during preschool age. Yet, it is important to know whether high 
quality care in the first years of life is important quite apart from the separate effects of high 
quality preschool care.  An analysis of the NICHD data that focused on under-threes 
(McCartney et al., 2007) found some evidence that higher quality child care buffers children 
from negative effects of low income – the interaction between a measure of low income and 
child care quality between six and 36 months was found to be predictive for school 
readiness, receptive language, and expressive language at 36 months.  
 
However, in line with some previous results from the NICHD, a recent analysis of data from 
the US nationally representative ECLS-B cohort (Ruzek et al., 2014) showed no evidence 
that poverty moderated the effects of quality of toddler care on children’s cognitive outcomes 
at age two. However, they found that low-income children were less likely to experience 
medium- and high quality care, leading to the conclusion that public funding that increases 
the supply of high quality ECEC might help to narrow the cognitive skills gap early on.  
 

Child characteristics as moderator 

Temperament 
Temperament is often defined as “constitutionally based individual differences in reactivity 
and self-regulation, in the domains of affect, activity, and attention”. Within this definition, 
reactivity refers to “responsiveness to change in the external and internal environment”, and 
self-regulation to “processes such as effortful control and orienting that modulate reactivity” 
(Rothbart & Bates, 2006, p. 100). Thus the terms temperament, reactivity and self-regulation 
as inter-related. 
 

Temperamental reactivity 
Studies have found that children with a more reactive or difficult temperament were more 
vulnerable to adverse environmental influences, exhibiting less social competence and more 
behaviour problems than their less reactive or difficult peers (Almas et al., 2011; Deynoot-
Schaub & Riksen-Walraven, 2006). Infant temperament has also been investigated as a 
moderator of quality effects on child cognitive outcomes.  
 
An analysis of NICHD data indicated that quality child care substantially predicted (better) 
reading in the case of children with difficult temperaments but did not predict these outcomes 
in the case of children scoring low on difficulty as infants (Pluess and Belsky, 2010). The 
authors argue that these somewhat surprising finding might be due to the fact that ‘specific 
characteristics of difficult temperament may be indicators of a general heightened sensitivity 
of the nervous system to environmental stimuli, such that experiences, be they supportive 
and nurturing or otherwise, register more strongly than in the case of infants with less 
sensitive nervous systems (Pluess and Belsky, 2010). Such “differential susceptibility” would 



73 
 

lead more reactive or difficult children to be more susceptible to both negative and positive 
environmental influences. Recent findings from the FCCC study suggest that children with 
early difficult temperament had better cognitive development at school entry if they had 
experienced continuous centre-based care from infancy, which those who had been 
predominantly cared for in home-based settings were likely to have lower cognitive scores 
(Erygit-Madzwamuse and Barnes, 2014). This suggests that children with a difficult 
temperament may benefit from the potentially more structured and educationally stimulating 
environments in centres, or their characteristics mean that they receive more attention. 
 
As well as moderating ECEC effects for cognitive outcomes temperamental reactivity 
moderates effects for socio-emotional outcomes in that children with more difficult (reactive) 
temperaments show more behaviour problems in relatively low quality care, but also better 
socio-emotional skills when exposed to high quality care (Phillips et al., 2012; Pluess & 
Belsky, 2009). Similarly in recent research in the Netherlands Broekhuisen (2014) found that 
children’s self-regulation moderated the effects of ECEC quality measured at two to three 
years on social competence measured one year later.  Children low on affective self-
regulation showed less social competence with low quality but they showed more social 
competence with high quality child care. However for children high on self-regulation there 
was no association between quality of child care and social competence.  These results are 
in line with the differential susceptibility hypothesis, which states that children with certain 
individual (temperamental) characteristics are more susceptible to environmental influences 
(e.g., Belsky, 1997; Belsky et al., 2007). 
 
 

ECEC for children 3+ years 
 

Family background as moderator 
While it is often argued that high-quality child care experiences are likely to have stronger 
effects on children who are at risk of poorer outcomes because of less optimal family 
environments (Hungerford and Cox, 2006) currently the evidence here is mixed.  Using US 

data, Peisner‐Feinberg et al. (2001) found moderating influences of family characteristics 
upon ECEC effects for some outcomes. For reading and literacy outcomes at age four and 
mathematics skills at age eight, children with parents from lower educational backgrounds 
benefited most from high quality ECEC.  
 
Findings from the English EPPSE study indicate that that preschool attendance by itself 
cannot necessarily overcome the influence of background, however higher quality early 
years experiences (defined either by observed quality and measured effectiveness) can help 
to combat the effects of disadvantage. It was found that for academic outcomes at age ten to 
11, having attended a high quality preschool was found to be of particular benefit for boys, 
children with special educational needs, and disadvantaged children. While high quality 
preschool benefited all children, the benefits were greater for these groups (Sammons et al., 
2007b; Sammons et al., 2008b). Similarly, at age 14 in terms of children’s outcomes in 
mathematics or science, pupils of lower qualified parents were sensitive to benefits of the 
quality of the preschool attended (Sammons et al., 2011a). While for literacy outcomes, both 
preschool quality and preschool effectiveness were statistically significant only for pupils of 
higher qualified parents (Sammons et al., 2011a). Finally, at age 16, attendance was found 
to have a particular impact for students from low-qualified parents, who, if they had attended 
a high-quality preschool, had better grades in GCSE English and maths compared to similar 
students who had not attended any preschool.  
 
The EPPSE study also used case studies to explore why and when certain children 
‘succeeded against the odds’ while others fell further behind. Findings here indicated that 
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‘high-quality preschool experiences particularly helped disadvantaged boys’ educational 
outcomes (Siraj-Blatchford et al., 2011).  
 
While some research indicates that in terms of children’s language development, those with 
minority backgrounds benefited most from high quality preschool (Ebert et al., 2013). Other 
research on the other hand has not found support for differential effects of preschool quality 
depending on children’s family backgrounds. Burchinal and Cryer (2003) did not find 
evidence that children’s ethnic backgrounds influenced the effect of high quality preschool 
experience. The European Child care and Education (ECEC)-study group (1999) did not find 
significant interaction effects between ECEC quality and family background. And a recently 
published meta-analysis (Keys et al., 2013) did not produce consistent evidence that family 
background or child characteristics moderated the effects of ECEC quality on children’s 
language and mathematics outcomes.  
 
Keys et al. (2013) has examined associations between observed preschool quality for 
approximately 6,250 three to five year olds and their school readiness skills at kindergarten 
entry, using data from four large-scale studies. They did not find clear evidence for 
moderation of preschool quality effect on child outcomes depending on demographic 
characteristics of the family or child entry skills and behaviours. 
 
It has been argued that differences in findings may be due to differences between countries’ 
income levels: higher income countries might find larger effects for disadvantaged and 
migrant children, because in lower income countries (disadvantaged) families have less 
access to good quality child care (Burger, 2010). This gets support from a study carried out 
with a US and a Danish sample (Esping-Andersen et al., 2012) where it was found that 
positive effects of high-quality formal ECEC at age 3 were particularly strong for the lowest-
income children and those at the bottom of the test score distribution in Denmark, while such 
differential effects could not be found for the US sample. On the contrary, there, beneficial 
effects eroded by age 11, particularly for disadvantaged children. Such different results for 
these countries may well reflect the greater access (as compared with the US) to higher 
quality ECEC (and possibly schools), for disadvantaged children available in Denmark  
 
 

Child characteristics as moderator 

Gender 
The EPPSE study found evidence that the benefits of high quality ECEC were more 
noticeable for boys through to age 16 years (Sammons et al., 2014d). 
 

Child self-regulation 
Findings from research on parenting suggest the importance of individual differences in 
children’s self-regulation. Several studies found that children low on self-regulation were 
more vulnerable for more negative parenting behaviours, showing more externalizing 
behaviours than those average or high on self-regulation (e.g., Karreman, van Tuijl, van 
Aken, & Deković, 2009; Rubin, Burgess, Dwyer, & Hastings, 2003). One plausible 
explanation is that children with low self-regulation need more external regulation of their 
emotions and behaviours (Crockenberg, 2003; Rothbart & Bates, 2006). This external 
regulation will vary in ECEC environments, depending upon the degree of support the ECEC 
environment provides.  Hence studies find evidence of the moderating effect of self-
regulation on the association between ECEC process quality and children’s socio-emotional 
adjustment. One study showed that children low on self-regulation showed more negative 
emotional arousal and less situational social competence than their better-regulated peers 
when they experienced high intensity peer interactions (i.e., high levels of displayed energy 
and activity) in their preschool or kindergarten classroom (Fabes et al., 1999). Among 
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kindergarten children, however, there was no evidence of moderation by child self-regulation 
for the link between several indicators of classroom quality and children’s teacher-rated 
adaptive classroom behaviours at the end of kindergarten (Rimm-Kaufman et al., 2009).  
 
 

Conclusion 
Scholars have long debated the benefits of preschool, or prekindergarten, education. 
Several small-scale studies have documented that preschool contributes to better 
educational, occupational, and social outcomes for disadvantaged children over the long 
term and is cost-effective (Heckman, 2006). Large-scale, long-term studies, however, are 
unusual; yet such studies have the greatest potential to appropriately inform policy 
development.  This report considers international research on the impact of ECEC provision 
upon children’s development and, while not exhaustive, is an extremely comprehensive 
review, using studies reported from a wide range of sources including journals, books, 
government reports and diverse organisation reports. 
   
Early research was primarily concerned with whether children attending non-parental care 
developed differently from those not receiving such care.  Later work recognised that 
childcare is not unitary and that the quality or characteristics of experience matters.  Further 
research drew attention to the importance of the interaction between home and out of home 
experience.  High quality childcare has been associated with benefits for children’s 
development, with the strongest effects for children from disadvantaged backgrounds.  
There is also evidence that sometimes negative effects can occur.  The results of studies 
partly depend upon the context and ECEC systems in place in different countries, but there 
is sufficient commonality of findings across countries to indicate that many results are not 
culture-specific.   
 
While the research on pre-school education (3+ years) is fairly consistent, the research 
evidence on the effects of childcare (0-3 years) upon development has been equivocal with 
some studies finding negative effects, some no effects and some positive effects. Discrepant 
results may relate to age of starting and also probably at least partly to differences in the 
quality of childcare received by children.  In addition childcare effects are moderated by 
family background with negative, neutral and positive effects occur depending on the relative 
balance of quality of care at home and in childcare. Recent large-scale studies find effects 
related to both quantity and quality of childcare. The effect sizes for childcare factors are 
about half that for family factors.  However, family effects incorporate genetic factors.  
Hence, family and childcare effects may be more equivalent than this comparison implies.  
Family factors and childcare quality covary, low-income families tending to have lowest 
quality care.  The analysis strategy of most studies attributes variance to childcare factors 
only after family factor variance has been extracted, and, where the two covary, this will 
produce conservative estimates of childcare effects.   
 
There are some methodological issues. Evaluations of Intervention programmes, whether 
large scale or small scale, have used randomized control trials or quasi-experimental design 
and achieved relatively consistent evidence. RCTs due to their rigorous design produce 
more convincing evidence, however, on the other side; this can limit generalisability of the 
evidence to real world applications. For the universal/regular programmes with the general 
population, non-experimental designs are the norm and the selection bias is an important 
issue to take into consideration because it limits the determination of causality in findings. 
 

Summary of evidence for disadvantaged children 
The evidence on ECEC in the first three years for disadvantaged children indicates that high 
quality ECEC can produce benefits for cognitive, language and social development. Low 
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quality childcare produces either no benefit or negative effects.   High quality childcare with 
associated home visits appears to be an effective package of services. 

 
With regard to provision for three years onwards disadvantaged children benefit particularly 
from high quality pre-school provision.  Also children benefit more in socially mixed groups 
rather than in homogeneously disadvantaged groups.  Some interventions have shown 
improvements in cognitive development, but in some cases such benefits have not these 
persisted throughout children’s school careers.  This appears to be partly from subsequent 
poor school experiences for disadvantaged children overcoming earlier benefits from high 
quality ECEC experience. However early childhood interventions do boost children’s 
confidence and social skills, which provides a better foundation for success at school (and 
subsequently in the workplace). Reviews of the research often infer that it is the social skills 
and improved motivation that lead to lower levels of special education and school failure and 
higher educational achievement in children exposed to early childhood development 
programmes.  However there is clear evidence that cognitive, language and academic skills 
can also be enhanced by ECEC experience and these are likely to play a role also in the 
later educational, social and economic success that is often found in well-implemented 
ECEC interventions. Studies into adulthood indicate that this educational success is followed 
by increased success in employment, social integration and sometimes reduced criminality.  
There is also an indication of improved outcomes for mothers.  The improvements appear to 
occur for those problems that are endemic for the particular disadvantaged group. 
 

Summary of evidence for the general population 
The evidence on ECEC in the first three years indicates that for children who are not 
disadvantaged in their home environment, high quality ECEC benefits children’s cognitive, 
language and social development in both the short- and long-term, but low quality childcare 
can produce a dual risk for children from low income families, leading to possible deficits in 
language or cognitive development. There has been some evidence that high levels of 
childcare, particularly group care in the first two years, may elevate the risk for developing 
antisocial behaviour. However subsequent research indicates that this may be related to 
high levels of poor quality care particularly in centres in the first year.  
 
The low level of much ECEC quality is of concern.  Some have argued (e.g., see Haskins 
and Barnett, 2011) that, for example in the US, government-funded preschool programs 
(e.g., child care centres, Head Start, and state-funded prekindergarten) offer services that 
are of “mediocre or worse” quality, that children attending the average centre may gain little 
cognitive boost, and that greater benefits could be gained by improving the quality of these 
programs. Others (e.g., Pianta, Barnett, Burchinal, and Thornburg, 2009) maintain that 
publicly funded preschool in the United States narrows the achievement gap between poor 
and non-poor groups by as little as 5% because of the prevalence of low-quality programs 
and that preschool could be narrowing the gap by up to 50% if quality were improved. 
Furthermore, it has been argued that while ECEC for children at risk can contribute 
importantly to combating educational disadvantage, this can only occur if certain 
circumstances are met. The design of the programme and the approach to pedagogy and 
curriculum are seen to be crucial (Leseman, 2009). 
 
 
For provision for three years onwards the evidence is consistent that pre-school provision is 
beneficial to educational and social development for the whole population.  An example of 
the multi-national nature of positive ECEC effects is provided by an OECD (2011) report on 
PISA results that found that students who had attended some pre-primary school 
outperformed students who had not, by about a year of achievement.  Studies indicate that 
the benefits are greater for high quality provision.  Some evidence in the UK indicates that 
part-time provision produces equivalent effects to full-time provision.  Also there is evidence 
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from several countries that a starting age from 2 years of age onwards produces the 
stronger the improvement.   
 

Characteristics of early years provision and child development 
The research demonstrates that the following quality characteristics of early years provision 
are important for enhancing children's development: 

1. Adult-child interaction that is responsive, affectionate and readily available 
2. Well-trained staff who are committed to their work with children 
3. Facilities that are safe and sanitary and accessible to parents 
4. Ratios and group sizes that allow staff to interact appropriately with children 
5. Supervision that maintains consistency 
6. Staff development that ensures continuity, stability and improving quality 
7. A developmentally appropriate curriculum with educational content. 

To promote stronger outcomes, ECEC should be characterized by both structural features of 
quality and ongoing supports to teachers to assure that the immediate experiences of 
children, those provided through activities and interactions, are rich in content and 
stimulation, while also being emotionally supportive. In addition, teachers who encourage 
children to speak, with interactions involving multiple turns by both the teacher and child to 
discuss and elaborate on a given topic, foster greater gains during the preschool year, 
across multiple domains of children’s learning. 
 
In addition to in-classroom professional development supports, the pre-service training and 
education of ECEC staff is of critical concern.  However, here evaluation research is still 
scant.  There are a range of recent innovations – for example, increasing integration of in-
classroom experiences in higher education teacher preparation courses; hybrid web-based 
and in-person training approaches; and attention to overlooked areas of early childhood 
teacher preparation  such as work with children with disabilities, work with children learning 
two languages, or teaching of early math skills. However, these innovations have yet to be 
fully evaluated for their impact on staff capacities or ECEC quality 
 

Complex pathways in child development 
Child development is affected by children’s experience, particularly in the early years, and 
ECEC is a substantial part of the young child’s experience.  Also as children enter school 
experiences in that environment will also influence longer-term outcomes. Not only do ECEC 
experiences play an important role in promoting child wellbeing, but also some other 
background factors are important. The relevant factors do not function alone, but interact 
with each other. Hence the potential effects of ECEC experience are partly moderated by 
family factors such as deprivation and parental sensitivity as well as child factors such as 
gender, temperamental reactivity and self-regulation.  Sometimes the moderating variable 
may itself be influenced by ECEC experience, e.g., self-regulation, and when this occurs the 
distinction between moderating and mediating variable becomes blurred.  In the case of self-
regulation it appears to be important in the process by which early family and ECEC 
experiences get transmitted into later educational social and economic success. 
 

Policy relevance 
The increasing evidence on ECEC has fuelled increasing interest in the universal provision 
of preschool education as a means of advancing school readiness for children and their later 
attainment of social, economic, and occupational success (Heckman, 2006, Zigler, Gilliam 
and Jones, 2006). Indeed, some argue that preschool is not only an intervention for 
disadvantaged groups and a means of advancing social welfare for all but also a critical 
contributor to the economic health of the nation (Mustard and McCain, 1999). For example, 
Ben Bernanke, the chairman of the U.S. Federal Reserve System, has argued that “the 
payoffs of early childhood programs can be especially high” (Bernanke, 2011). Some 



78 
 

countries appear to have adopted this perspective as they pursue focused efforts to provide 
ECEC provision as widely as possible.  
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