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Executive Summary
Introduction
Several studies have shown that good quality early years education can have a positive
effect on the educational, cognitive, behavioural and social outcomes of children, in both
the short and long term (Sylva et al., 2010; Melhuish et al., 2015). From September 2010
all three- and four-year-olds in England have been entitled to funded early education for
570 hours per year (commonly taken as 15 hours per week for 38 weeks of the year).
More recently the Government expanded this entitlement to benefit two-year-old children
living in the most disadvantaged households in England. From September 2013, twoyear-old children living in households that were within the 20% most disadvantaged by
household income became eligible for 15 hours of funded early education per week. This
was extended in September 2014 to two-year-old children living in households within the
40% most disadvantaged by household income.
The Study of Early Education and Development (SEED)1 is a major study designed to
help the Department for Education (DfE) provide evidence on the effectiveness of early
years education and to identify any short- and longer-term benefits from this investment.
The study is being undertaken by a consortium including NatCen Social Research, the
University of Oxford, Action for Children and Frontier Economics. This report is part of
SEED, and focuses on the take-up of the early education offer for two-year-olds, and on
exploring how early childhood education and care (ECEC) may be related to children’s
development at age three. SEED aims to study children longitudinally at age two, three,
four, five and seven to seek information on how variation in ECEC experience may be
associated with cognitive and socio-emotional development.
This report addresses two main objectives:
1.To explore the impact of introducing a policy of free early education for disadvantaged
two-year-olds on take-up of early education for two- to three-year-old children, in the year
following the introduction of the policy.
2.To study the associations between the amount of differing types of early childhood
education and care (ECEC) and child development, as well as associations between
child development and aspects of the home environment.

1

Further information about the SEED study and reports published to date are available at
http://www.seed.natcen.ac.uk/.
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Method
Sample
The sample of families with a two-year-old child consisted of three groups varying in their
level of family disadvantage2:
(1) Most disadvantaged group (from the 20% most disadvantaged families);
(2) Moderately disadvantaged group (from the 20-40% most disadvantaged families);
(3) Least disadvantaged (from the 60% least disadvantaged families).
These groups were sampled across six cohorts divided over six consecutive terms
according to date of birth by the school term in which children became eligible for the
two-year-old policy of 15 hours of funded early education per week. Eligibility varied for
the three groups across the cohorts from one to three school terms. This variation was
exploited to investigate how eligibility affected the take-up of early education.
In this report child development at three years of age is analysed for 4,583 children in the
study for whom data were available for both Wave 1 and Wave 2 assessments.

Measures
Further details on the measures used in the study are available in Chapter 2.

ECEC
Children in the Study of Early Education and Development (SEED) may attend any form
of ECEC, although only those settings referred to here as ‘formal’ are eligible for
government funding. Settings classified in this report as ‘group’ based are those which
are non-domestic, whilst those classified as ‘individual’ are in a domestic (e.g. home)
setting. A three-way classification of ECEC was used for this report:
1. Formal group - ECEC in a non-domestic setting and eligible for government
funding (e.g. day nurseries, nursery classes or schools and playgroups)
2. Formal individual - ECEC in a domestic setting and eligible for government
funding (e.g. childminders)
3. Informal individual - ECEC in a domestic setting and not eligible for government
funding (e.g. friends, relatives, neighbours and nannies)

2

More information is available in Chapter 2 and the accompanying Technical Report
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Child Development

Cognitive development
Cognitive development was measured at a Wave two assessment with the child at age
three.
1. Naming Vocabulary (verbal ability).
2. Picture Similarities (non-verbal ability).

Socio-emotional development
Socio-emotional development was measured through the child’s childcare provider at
Wave two (age three).
1.
2.
3.
4.
5.
6.
7.
8.

Prosocial Behaviour (e.g. shares toys, shows empathy)
Hyperactivity (e.g. restless, fidgets, easily distracted)
Emotional Symptoms (e.g. worries, unhappy, nervous)
Conduct Problems (e.g. loses temper, aggressive, takes other children’s things)
Peer Problems (e.g. often alone, poor sociability)
Behavioural Self-regulation (e.g. thinks before acting, persistent)
Emotional Self-regulation (e.g. even mood, not impulsive, calm)
Co-operation (e.g. calm, plays easily with others, waits turn).

Home environment measures
Home environment was measured at the Wave 1 assessment when the children were
aged two to three.3
1.
2.
3.
4.
5.
6.

Home Learning Environment
Household CHAOS
Parent’s Psychological Distress score
Limit Setting score
Parent/child Closeness score
Parent/child Conflict score

Demographic measures
Demographics were measured at the Wave 1 assessment when the children were aged
two to three.
1.
2.
3.
4.
5.

3

Child’s sex
Child’s ethnic group
Child’s birth weight
Child’s birth order
Maternal age at birth of child

The age range was 2.06 to 3.27, with a mean of 2.52.
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6.
7.
8.
9.
10.
11.
12.
13.
14.

Number of siblings living in the same household as child
Whether child is living in a couple or lone parent household
Whether child is living in a workless or working household
Household income
Area deprivation (Index of multiple deprivation, IMD)
SEED disadvantage group
Type of accommodation tenure
Mother’s highest academic qualification
Highest parental socio-economic status

The analyses do not consider the quality of ECEC, which will be dealt with in a
subsequent SEED report.

Results
The Impact of funded early education on early childhood education
and care (ECEC) use
Against a background of a general increase over time in ECEC use by all types of
families with all levels of disadvantage, there was limited evidence of increased use of
funded ECEC for disadvantaged two-year-olds between the ages of two and three years
in response to the introduction of the policy of 15 hours of free early education in the year
following its introduction.
Three possible explanations for these findings are:
1. This evaluation of the use of early education by two-year-olds occurred too soon after
the introduction of the policy. Parents (and services) needed more time to adapt for
any change in use to be evident. This interpretation is supported by census data
which demonstrates that take-up for funded ECEC among eligible families was 58% in
January 2015, increasing to 68% in January 2016, and 71% in January 2017 (DfE,
2017a).
2. Practice differed markedly amongst local authorities. While the analysis did not find
Government Office Regional differences, there may well have been differences at the
sub-regional and local authority level. In some local authorities parents were funded to
receive early education for two-year-olds in advance of the policy introduction;
conversely in some areas parents were unable to take-up funded ECEC due to a lack
of supply. Additionally, it appeared that local authorities varied in the efficiency of their
strategies for informing parents of their eligibility for funded ECEC and hence parents
may not immediately have known of their eligibility. This reflects that it took some time
for local authorities to adjust to the new policy.
3. The results accurately reflect a lack of demand for funded ECEC by parents of twoyear-olds eligible for the policy, and those parents in these most and moderately
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disadvantaged groups who are inclined to use early education for two-year-olds would
do so regardless of whether it was funded or not.

Are variations in ECEC use associated with variations in child
development?
When controlling for home environment and demographic factors, the amount of ECEC
received between ages two and three years was associated with differences in cognitive
and socio-emotional outcomes at age three years (see Table 1). Beneficial outcomes
across all three levels of disadvantage studied suggest that ECEC use has a positive
benefit regardless of a child’s household income disadvantage level. Although, given the
lower starting point among disadvantaged children (Speight et al., 2015), and reduced
likelihood to take up childcare (Speight et al., 2010a) ECEC may be of particular
importance for this group. Positive impacts were observed for both formal and informal
ECEC settings:


Cognitive development in the form of higher verbal ability was associated with use
of both formal (e.g. childminders) and informal (e.g. relatives) individual ECEC.



Socio-emotional development was associated with use of formal ECEC.
Specifically, formal group ECEC (e.g. nurseries, playgroups) was associated with
more Prosocial Behaviour and fewer Emotional Symptoms and Peer Problems,
while formal individual ECEC (e.g. childminders) was associated with fewer
emotional symptoms and more behavioural Self-regulation.

 Formal group ECEC use was also associated with poorer socio-emotional
outcomes on Conduct Problems and Emotional Self-regulation. However further
sub-group analysis indicated that poorer outcomes were not identified among
children attending 35 hours or less per week and only present among children with
greater than 35 hours per week of group ECEC use. This was a small group of just
149 children, who made up 3.25% of the sample. Over half of these children
(57%) had started formal group ECEC in their first year, compared with 11% of
children who participated in 35 hours or less per week of group ECEC use. This
combination of particularly high formal group ECEC use aged two to three and an
early start in formal group ECEC may explain these poorer child outcomes at age
three. It should also be noted however that these high formal group ECEC use
children experience lower levels of Peer Problems and Emotional Symptoms than
other children.
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Table 1: Summary of the associations between children’s time in early education and care aged two
to three and children’s outcomes at age three.

Child outcome

Cognitive development
Naming Vocabulary (verbal)
Picture Similarities (non-verbal)
Socio-emotional problems
Hyperactivity
Emotional Symptoms
Conduct Problems
Peer Problems
Socio-emotional strengths
Prosocial Behaviour
Behavioural Self-regulation
Emotional Self-regulation
Co-operation

Type of early education and care (ECEC)
Formal ECEC
Informal
ECEC
Group
Childminders
Friends,
relatives and
nannies

+

+
–‡
+
+
–

‡

+

+
–‡

+

Sample size = 4,583
+ indicates a beneficial association between time in ECEC and an outcome (i.e. higher cognitive score;
more favourable socio-emotional outcomes).
– indicates a detrimental association between time in ECEC and an outcome (i.e. lower cognitive score;
less favourable socio-emotional outcomes).
Where a cell is empty (blank) there was no statistically significant association.
‡
In later subgroup analysis, these negative associations were found to be significant only for children with
high formal group ECEC use classed as greater than 35 hours per week in term time (3.25% of the
sample).

Are variations in the home environment associated with variations in
child development?
Several cognitive and socio-emotional outcomes at age three were associated with
variations in the home environment when controlling for demographic factors and type of
ECEC use, (see Table 2):






A higher Home Learning Environment (HLE) score was associated with higher
verbal and non-verbal ability and better outcomes for Prosocial Behaviour and
Behavioural Self-regulation measures.
More household disorder (CHAOS scale) was associated with less Prosocial
Behaviour and Co-operation.
Higher parent Psychological Distress was associated with poorer verbal ability and
higher levels of Emotional Symptoms.
A higher Limit Setting score was associated with higher verbal and non-verbal
ability and with fewer Emotional Symptoms and Peer Problems and better
13




Prosocial Behaviour and Behavioural Self-regulation, although was also
associated with higher Conduct Problems.
Higher Parent/child Closeness was associated with higher verbal ability, and more
Prosocial Behaviour as well as lower Hyperactivity and Peer Problems scores.
Higher Parent/child Conflict was associated with lower verbal ability, in addition to
higher levels of Hyperactivity, Peer Problems and Conduct problems as well as
less Emotional Self-regulation.

Table 2: Summary of the associations between home environment variables and children’s
outcomes at age three.

Home
Learning
Environm
ent
Cognitive development
Naming Vocabulary
+
(verbal)Similarities
Picture
+
(nonverbal)
Socio-emotional problems
Hyperactivity
Emotional Symptoms
Conduct Problems
Peer Problems
Socio-emotional strengths
Prosocial Behaviour
+
Child outcome

Behavioural Selfregulation

Home environment variables
Househ
Parent's
Limit
Parent/
old
psychoSetting
child
CHAOS
logical
scale
Closene
distress
ss

–

–

–

+
–
+
+

+

+

–

+

–

+

–
–

+

+

Emotional Selfregulation
Co-operation

+
+

Parent/
child
Conflict

–
–

Sample size = 4,583
+ indicates a beneficial association between a home environment variable and an outcome (i.e. higher
cognitive score; more favourable socio-emotional outcomes)
– indicates a detrimental association between a home environment variable and an outcome (i.e. lower
cognitive score; less favourable socio-emotional outcomes)
Where a cell is empty (blank) there was no statistically significant association.

Interactions between ECEC and HLE
Similar sized effects were observed across ECEC and home environment factors
suggesting a similar level of association between these factors and child outcomes.
Analysis also found that the beneficial effects of ECEC use and of a rich Home Learning
Environment (HLE) are largely independent of each other. A positive association
between formal individual ECEC (childminders) use and non-verbal ability (Picture
14

Similarities) was only found for children with low HLE scores. In all other cases there was
no interaction between the effects of ECEC use and those of HLE scores. This indicates
that, in most instances, even children having very rich home environments still stand to
benefit from spending time in ECEC.

Conclusions
Overall, the results within the SEED sample did not offer clear evidence of the
introduction of the policy of free early education for disadvantaged two-year-olds affecting
the take-up of early education by the intended families in the year following its
introduction. However, subsequent census data from later years (DfE, 2017a) has
demonstrated that take-up did increase after a lag. This would indicate that a longer-term
perspective of the effects of policy is warranted.
This study found that individual ECEC use, whether formal ECEC with childminders or
informal ECEC with friends, relatives, neighbours and nannies, was associated with
cognitive language development at age three. In addition, individual formal ECEC use
was associated with improvements in the socio-emotional measures of Emotional
Symptoms and Behavioural Self-regulation.
Formal group ECEC use with day nurseries, nursery classes or schools and playgroups
was also associated with benefits for several aspects of socio-emotional development,
with fewer Emotional Symptoms, more Prosocial Behaviour and fewer Peer Problems.
These results correspond in part with previous research4 that has frequently found
beneficial effects associated with more time in formal group ECEC for aspects of socioemotional development, such as Peer Problems, Prosocial Behaviour and Selfregulation.
Associations between ECEC and child development were identified across all of the
SEED sample, suggesting that use of ECEC has a positive benefit on cognitive and
socio-emotional outcomes at age three regardless of a child’s family disadvantage level.
The study also found that several cognitive and socio-emotional outcomes at age three
were significantly associated with variations in the home environment, including the
quality of the parent/child relationship. It found that that the advantages of a rich Home
Learning Environment and the beneficial effects of time in ECEC are largely independent,
suggesting that even children with the most positive home learning environments still
stand to benefit from spending time in ECEC.

4

This research is reviewed comprehensively in Melhuish et al. (2015).
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It remains to be seen whether and how associations with child development of ECEC use
and the home environment change over time. These issues will be considered in later
reports using data collected as part of the longitudinal studying of the children from the
Study of Early Education and Development (SEED).
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Chapter 1: Introduction
Background
Internationally, the number of children attending non-parental childcare and education
services before school entry has been increasing since the 1960s, and in developed
countries some preschool education or care is the norm for most children.
‘Today’s rising generation in the countries of the OECD is the first in which a majority are
spending a large part of their early childhoods not in their own families but in some form
of childcare’ (UNICEF Innocenti Research Centre, 2008:3).
The terms ‘day care’, ‘child care’ and ‘early childhood education and care’ (ECEC) have
all been used to refer to non-parental childcare and early education occurring before
school. This includes relatives, childminders, and group or centre-based childcare and
early education. The Organisation for Economic Co-operation and Development (OECD)
and the European Commission have adopted the term ‘early childhood education and
care’ (ECEC) in their publications to encompass all these forms of childcare and early
education. Sometimes ECEC has an explicit educational component (e.g., nursery
schools) and sometimes not. However, in that all experience can potentially be
educational, this distinction is not clear-cut.
ECEC has the potential to benefit families as well as children. It can enable parents to
work, re-enter the labour market, undergo training to improve employability and work
more hours. Thus, it can play a role in improving family income, reducing welfare
dependency and poverty, and improving social mobility for families – and later for the
children themselves. Also, ECEC provision may have implications for fertility rates and is
embedded in a broader context of educational and family policies (e.g., European
Commission, Directorate-general for Education, Youth, Sport and Culture, 2014). Rates
and type of ECEC use, and the content and quality of ECEC differ by child age and
socio-political context. For instance, on average across OECD countries, 67 per cent of
three-year-olds, and 94 per cent of five-year-olds were enrolled in paid ECEC of some
form in 2011 (see www.oecd.org). In England in 2016, over 95 per cent of three- and
four-year-olds received some government-funded ECEC (DfE, 2016). For children under
three years of age, amongst OECD countries, ECEC use varies greatly, from ten per cent
and lower in some countries (e.g., Czech Republic and Poland) to around 60 per cent in
Scandinavian countries, with the OECD average being 33 per cent (OECD 2016).

ECEC and child development
A great deal is already known about the benefits of early years education in terms of
benefits for educational, cognitive, behavioural and social outcomes of children, both in
the short and long term (e.g., Melhuish, 2004; Smith et al., 2009; Sylva et al., 2004,
2010). There is good evidence that early education has a considerable influence on
17

school readiness, long-term school attainment and lifelong outcomes. Early education
can have the greatest impact on children from disadvantaged families and is crucial in
narrowing the gap in development and attainment between groups of children. Attending
high quality early years education helps prepare young children to be ‘school ready’ and
more able to learn when they start school (Becker, 2011), which is important as a
foundation for a successful educational career and long-term life outcomes. However,
children from disadvantaged families are less likely to attend early years settings
(Speight et al., 2010a), even for provision that is funded by the Government (Speight et
al., 2010b).
Child development is affected by the whole range of children’s experiences, particularly
in the early years, and ECEC constitutes a substantial part of young children’s
experiences. Also, as children enter school, experiences in the ECEC environment will
influence longer-term outcomes (e.g., Sylva et al., 2010). Not only do ECEC experiences
play an important role in promoting child well-being, but some background factors are
also important. The relevant factors do not function alone, but interact with each other.
Hence the potential effects of ECEC experience may be partly moderated by family
factors, such as disadvantage and parenting.
Early childhood education and care (ECEC) has been used as an intervention strategy to
improve the lives and development of specific groups, particularly children living in
disadvantaged households. Children from disadvantaged/impoverished family
backgrounds often experience particular difficulties at school. They enter school with
fewer academic skills than their more advantaged peers, and they often lag behind in
their cognitive development during the later school years (Stipek & Ryan, 1997; Sylva et
al., 2012). More than 40 years of research have shown that good quality preschool
experiences benefit children from impoverished environments and help prepare them for
school entry (see, for example, reviews by Barnett, 1995; Brooks-Gunn, 2003; Heckman,
2006; Melhuish, 2004; Yoshikawa at al, 2013).
For children from disadvantaged home backgrounds, the evidence on ECEC in the first
three years indicates that high-quality ECEC can produce benefits for cognitive, language
and social development (e.g., Ramey et al., 2000). With regard to provision for three
years onwards, disadvantaged children benefit particularly from high-quality early
education provision (e.g., Muennig, Schweinhart, Montie, Neidell, 2009; Reynolds et al.,
2011). Also children benefit more in socially mixed groups rather than in homogeneously
disadvantaged groups (Melhuish et al., 2008a). Some interventions have shown
improvements in cognitive development, but such benefits may not persist throughout
children’s school careers. This may be because subsequent poor school experiences for
disadvantaged children overcome earlier benefits from high-quality ECEC experience
(Barnett, 1995; Karoly et al., 1998).
ECEC interventions also boost children’s confidence and social skills, which provides a
better foundation for success at school (and subsequently in the workplace). Reviews of
18

the research often infer that it is the social skills and higher motivation that lead to lower
levels of special education and school failure, and higher educational achievement in
children exposed to early childhood development programmes (e.g., Oden et al., 1996).
However there is clear evidence that cognitive, language and academic skills can also be
enhanced by ECEC experience (e.g., Lee, Brooks-Gunn, and Schnur 1988) and these
are likely to play a role in the later educational, social and economic success that is often
found for well-implemented ECEC interventions. Studies into adulthood have indicated
that this educational success is likely to be followed by increased success in
employment, social integration and sometimes reduced criminality (e.g., Barnett, 2011;
Muennig, Schweinhart, Montie, and Neidell, 2009). The greatest improvements appear to
occur for problems that are endemic for particular disadvantaged groups, where there is
greatest opportunity for improvement, e.g., behaviour problems, criminality and lack of
educational achievement.
For children from the general population, the evidence on ECEC in the first three years
indicates that high-quality ECEC benefits children’s cognitive, language and social
development in both the short- and long-term (Melhuish et al., 1990, NICHD, 2000).
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 (Belsky, et al.,
2007; Eryigit-Madzwamuse & Barnes, 2013). However subsequent research indicates
that this may be related to high levels of poor quality care, particularly in group care and
in the first two years (Melhuish et al., 2015).
For provision for three years onwards, the evidence is consistent that preschool provision
is beneficial to educational and social development for the whole population (e.g., Sylva
et al., 2010). An example of the multi-national nature of positive ECEC effects is provided
by an OECD (2011) report on PISA results, reporting that 15-year-olds who had attended
some pre-primary education outperformed students who had not by about a year of
achievement. Studies have indicated that the benefits are greater for high-quality
provision. Some evidence showed that part-time provision produced equivalent effects to
full-time provision for the general population (Sylva et al., 2004). Also there is evidence
that a starting age from two years of age onwards was most effective for preschool
education (Sammons et al., 2002).

Recent UK policy and ECEC
Since the late 1990s, policy for early childhood education and care (ECEC) in the UK has
developed rapidly. Following the evidence from the Effective Pre-school, Primary and
Secondary Education (EPPSE) study of the positive effects of ECEC upon children’s
development (Sylva et al., 2004), the government implemented policies to provide a free
part-time early education place (12.5 hours per week for 38 weeks of the year) for every
child from their third birthday until the start of school; this policy came into effect in 2004.
From September 2010 all three- and four-year-olds in the England have been entitled to
funded early education for 570 hours per year (commonly taken as 15 hours per week for
19

38 weeks of the year). This was followed up in 2013 with an extension of this offer to
children from two years of age for the 20% most income disadvantaged, and to the 40%
most income disadvantaged from 2014. This measure was taken to increase the life
chances of children from disadvantaged families following EPPSE evidence (Sammons
et al., 2002; Sylva et al., 2010) that ECEC could be beneficial from two years of age
upwards. These policy changes have been motivated by the desire to improve early child
development and school readiness and to enable and encourage parents to undertake
paid employment. These developments have been underpinned by measures to raise the
quality and availability of provision to provide support for the development of the quality
of the workforce. Financial support for early education has included reimbursement of
early education expenses in tax credits and childcare vouchers (to be replaced by Tax
Free Childcare in 2017).
There is a forthcoming extension of free provision, ‘30 hours free childcare’, for threeand four-year-old children from 15 to 30 hours each week (for 38 weeks of the year) for
working parents in September 2017.5
It should be noted that SEED commenced before the Childcare Act 2016 and was not
designed to study the forthcoming 30 hours free childcare policy. When this policy is
introduced in September 2017 the children within the SEED sample will be of school age
and therefore ineligible for 30 hours free childcare. As such, the impact of 30 hours of
free childcare policy will not be directly addressed by this report.

Study of Early Education and Development (SEED)
The Study of Early Education and Development (SEED), is a major eight year study
commissioned by the Department for Education to explore how early education can give
children the best start in life and the factors that are important for the delivery of high
quality provision.6 The study is being undertaken by a consortium including NatCen
Social Research, the University of Oxford, Action for Children and Frontier Economics.
The aim of SEED overall is to provide a robust evidence base to inform policy
development to improve children’s readiness for school by:




Giving evidence of the potential impact of current early years provision on
children’s outcomes and providing a basis for the longitudinal assessment of any
impact on later attainment.
Assessing the role and influence of the quality of early childhood education and
care (ECEC) provision on children’s outcomes.

5

For further information please see the Childcare Act, 2016, available at:
http://www.legislation.gov.uk/ukpga/2016/5/enacted
6
Further information about the SEED study and reports published to date are available at
http://www.seed.natcen.ac.uk/.
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Assessing the overall value for money of early childhood education and care
(ECEC) and the relative value for money associated with different types of early
childhood education and care (e.g., private, voluntary, local authority) and the
quality of ECEC provision.
Exploring how the Home Learning Environment may interact with early education
use (age two-to three years) in affecting children’s outcomes.

To address these aims, SEED has several inter-related research strands:







A longitudinal survey that initially included 5,642 families with preschool children
from the age of two years to the end of Key Stage 1 (age 7 years).
Around 1,000 visits to early years group settings and to around 100 childminders
to study the quality, characteristics and process of provision.
Case studies of good practice in early years settings.
A value for money study involving the collection of cost data from 166 early years
settings.
Qualitative studies of childminders and of early education provision for children
with special educational needs and/or disabilities (SEND).
A study of experiences of the Early Years Pupil Premium (EYPP).

Objectives of this report
This report is the first output from the longitudinal study, and has two main objectives:
1. To explore the impact of introducing a policy of free early education for
disadvantaged two-year-olds on take-up of early education, between two and
three years of age, in the year following introduction of the policy.
2. To study the associations between the amount of differing types of early childhood
education and care (ECEC) and child development, as well as associations with
aspects of parenting.
The remainder of this report is structured in the following way:







Chapter 2 deals with the research design and methodology of the longitudinal
study.
Chapter 3 deals with analyses that attempted to answer the question “Was there
any change in the take-up of early education by families with a two-year-old, as an
immediate consequence of the policy change?”
Chapter 4 deals with analyses of possible associations between the use of early
childhood education and care (ECEC) from two to three years of age and child
cognitive and socio-emotional outcomes at age three years, having controlled for a
range of demographic, parenting and home environment variables.
Chapter 5 uses analyses described in chapter 4 to examine the associations of
parenting and home environment with child cognitive and socio-emotional
outcomes at age three years.
21



Chapter 6 draws the findings of the report together and discusses the results in
relation to other UK and international research.
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Chapter 2: The SEED longitudinal study: Design and
methodology
This section describes the main elements of the SEED longitudinal study design
including details on the sample used within this report. A more detailed account of the
methods is given in the Technical Report accompanying this report. This study within
SEED uses a longitudinal, multi-cohort, sample survey research design. The design is
pragmatic, in that several different objectives need to be achieved and some practical
constraints affect the timing of sample selection and the sample size.

Research objectives
The design of the SEED longitudinal study was complex as it was required to meet two
separate objectives:
1. To provide a sample capable of exploring the impact on take-up of early education of
the introduction of the policy of free early education for disadvantaged two-year-olds, in
the year following the introduction of the policy.
2. To provide a sample of sufficient size to enable the study of factors affecting
development and behaviour during the early years among a representative sample of
children. The focus was on effects of early childhood education and care (ECEC), in
particular ECEC between two and three years of age, on cognitive and socio-emotional
development. Other factors involved were parenting including the Home Learning
Environment, household disorder, parental distress, parent/child relationship and parental
limit setting, as well as family demographics.
The quality of childcare settings is also being measured as part of SEED however
findings are due to be reported in a subsequent SEED report.

Sample selection
A three-stage clustered sample design was implemented for this study, with sample
members selected from Child Benefit records (Speight et al. 2015). In the first stage
postcode districts were designated primary sampling units (PSUs). As the second stage
groups of postal sectors were identified within each PSU and designated Secondary
Sampling Units (SSUs). Finally, eligible families with children of the relevant age were
selected for interview within each SSU. This approach was adopted in order to generate
a highly clustered sample of children and also a sample of childcare settings within the
SSUs that the sampled children were likely to use.
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The sample was selected so that children were chosen from three groups varying in level
of disadvantage to match as close as possible the policy eligibility criteria:
1. Most disadvantaged 20% who had a parent in receipt of one of:7






Income-based Jobseeker’s Allowance (JSA-IB);
Income-related Employment Support Allowance (ESA-IR);
Income Support (IS);
Guaranteed element of the State Pension Credit (PC with Guarantee Credit);
Child Tax Credit only (not in receipt of an accompanying Working Tax Credit
award) with household gross earnings of less than £16,190.

2. Moderately disadvantaged 20-40% who had a parent in receipt of Working Tax
Credits with household gross earnings of less than £16,190.8
3. Least disadvantaged 60% who had parents not in receipt of any of the qualifying
benefits or tax credits.

Longitudinal study
Information was/will be collected from families at four time periods:





Wave 1 (baseline) when the target child is about two years old
Wave 2 when the child is about three years old
Wave 3 when the child is about four years old
Wave 4 when the child is about five years old

In total, 5,642 families were seen in the baseline survey. The sample for the analyses in
this report consists of 4,583 of these families, for whom data were available from both
Wave 1 and Wave 2. Some degree of family dropout from follow-up assessments in this
type of longitudinal research is to be expected, and the follow-up rate of 81% would be
considered acceptable.

7

From September 2013, the eligibility criteria included two-year-olds who met any one of the following
criteria: (i) All two-year-olds who are looked after by their local authority; (ii) Two-year-olds whose family
receives one of the following are also eligible: income support; income-based Jobseeker’s Allowance
(JSA); income-related Employment and Support Allowance (ESA); support through part 6 of the
Immigration and Asylum Act; the guaranteed element of State Pension Credit; Child Tax Credit (but not
Working Tax Credit) and have an annual income not over £16,190; the Working Tax Credit 4-week run on
(the payment received when claimants stop qualifying for Working Tax Credit) or Universal Credit.
8
From September 2014, the eligibility criteria included two-year-olds who met any one of the following
criteria:; if their families receive Working Tax credits and have annual gross earnings of no more than
£16,190 per year; if they have a current statement of special educational needs (SEN) or an education,
health and care plan; if they attract Disability Living Allowance; if they are looked after by their local
authority; or if they have left care through special guardianship or through an adoption or child
arrangements order. To note these eligibility criteria were also used for free school meals.
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Cohort and disadvantage groups
The sample consists of six cohorts divided according to date of birth by the school term in
which children became eligible for funded early education from two to three years of age
(see Table 3).
Table 3: Breakdown of sample by cohort.

Cohort
1
2
3
4
5
6
Total

Dates of birth
Sep-Dec 2010
Jan-Mar 2011
Apr-Aug 2011
Sep-Dec 2011
Jan-Mar 2012
Apr-Aug 2012

N
%
803
17.5%
814
17.8%
784
17.1%
815
17.8%
727
15.9%
640
14.0%
4583 100.0%

These six cohorts can be considered in terms of level of disadvantage as in Table 4.
Table 4: Breakdown of sample by cohort and disadvantage group.

Cohort
1
2
3
4
5
6
Total

Dates of
birth
Sep-Dec
2010
Jan-Mar
2011
Apr-Aug
2011
Sep-Dec
2011
Jan-Mar
2012
Apr-Aug
2012

20% Most
disadvantaged

Disadvantage group
>20-40% Moderately
disadvantaged

60% Least
disadvantaged

Total

170 (21.2%)

304 (37.9%)

329 (41.0%)

803

186 (22.9%)

297 (36.5%)

331 (40.7%)

814

179 (22.8%)

307 (39.2%)

298 (38.0%)

784

247 (30.3%)

277 (34.0%)

291 (35.7%)

815

220 (30.3%)

241 (33.1%)

266 (36.6%)

727

208 (32.5%)

199 (31.1%)

233 (36.4%)

640

1210 (26.4%)

1625 (35.5%)

1748 (38.1%)

4583

Eligibility for funded early education
Eligibility for funded early education changed as the new policy was rolled out. The
government funding of 15 hours per week of early education over the 38 annual weeks of
the school terms for children aged two to three years of age was initially available in
September 2013 for the most disadvantaged, and in September 2014 for the moderately
disadvantaged. This gives variation in the number of terms that the provision was
available for the different disadvantage groups, shown in Table 5.
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Table 5: Number of school terms of eligibility for funded early education at two years by
disadvantage group.

Cohort

1
2
3
4
5
6

Dates of birth

Sep-Dec 2010
Jan-Mar 2011
Apr-Aug 2011
Sep-Dec 2011
Jan-Mar 2012
Apr-Aug 2012

Eligibility for funded early education by group
1. 20% Most
2. >20-40%
3. 60% Least
disadvantaged
Moderately
disadvantaged
disadvantaged
1 term
None
None
2 terms
None
None
3 terms
None
None
3 terms
1 term
None
3 terms
2 terms
None
3 terms
3 terms
None

ECEC use
Early childhood education and care (ECEC) in England is of various types including:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Childminder
Nursery school
Nursery class attached to a primary/infant school
Private day nursery
Local Authority day nursery
Pre-school or playgroup
SEN day school, nursery or unit.
Relative, friend or neighbour
Nanny or au pair
Other early education

Children in the Study of Early Education and Development (SEED) may attend any form
of ECEC, although only the first seven are eligible for government funding.
A three-way classification of ECEC was used for this report:
1. “Formal group” ECEC with day nurseries, nursery classes or schools and
playgroups that is eligible for government funding.
2. “Formal individual” ECEC with childminders that is eligible for government funding.
3. “Informal individual” ECEC with friends, relatives, neighbours and nannies that is
not eligible for government funding.

Measures
The Wave 1 and 2 surveys when the children were two and three years of age collected
information on a range of family and child measures.
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Home Environment Measures
These measures were assessed at the Wave 1 interview carried out with parents when
the children were aged two and three.9
1. Home Learning Environment (HLE) index (i.e. home activities that allow learning
opportunities for the child; e.g., child read to, taken to library, painting/drawing,
play with letters/numbers, songs/rhymes; Melhuish et al. 2001; 2008a)
2. Household Disorder (CHAOS scale including confusion, hubbub and disorder
scale), adapted from Matheny et al. 1995 by NESS (2005) and Melhuish et al.
(2008b)
3. Parent’s Psychological Distress (using the Kessler scale)
4. Limit Setting (i.e. how often parents set limits when a child is naughty)
5. Parent/child Closeness (i.e. affectionate bond, child seeks comfort, child shares
feelings), adapted from Pianta 2001 by NESS (2005) and Melhuish et al. (2008b)
6. Parent/child Conflict (i.e. parent-child struggles, child easily angry with parent),
adapted from Pianta 2001 by NESS (2005) and Melhuish et al. (2008b)

Demographic Measures
These measures were also assessed at the Wave 1 interview carried out with parents
when the children were aged two and three.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

9

Child’s gender
Child’s ethnic group
Child’s birth weight
Child’s birth order
Maternal age at birth of child
Number of siblings living in the same household as child
Whether child is living in a couple or lone parent household
Whether child is living in a workless or working household
Household income
Area Deprivation (Index of multiple deprivation, IMD)
SEED disadvantage group
Type of accommodation tenure
Mother’s highest academic qualification
Highest parental socio-economic status

The age range was 2.06 to 3.27, with a mean of 2.52.
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Child development
Child development was measured at age three (Wave 2). Aspects of cognitive
development and socio-emotional development were chosen based on validity of
measurement, their use in similar studies of this kind)10 and potential importance for
longer-term outcomes.
Cognitive development


British Ability Scales (BAS) (standardised child assessment, age adjusted) (Elliot,
Smith, & McCulloch, 2011)
1. Naming Vocabulary (verbal ability).
2. Picture Similarities (non-verbal ability).

Socio-emotional development
When children were aged over three years old, and hence when all the sample were
eligible for free early education, a socio-emotional assessment was carried out by an
ECEC provider. This consisted of eight socio-emotional measures which could be used
as child outcome variables; five from the Strength and Difficulties Questionnaire (SDQ)
and three additional, related scales.
The SDQ provides measures of four negative aspects of socio-emotional development
and one measure of a positive aspect of socio-emotional development. To balance the
measures, three extra scales of positive aspects of socio-emotional development were
added. This strategy was followed by the Millennium Cohort study (2010) and the
National Evaluation of Sure Start (Melhuish et al., 2008). The eight socio-emotional
measures were:


Strengths and Difficulties Questionnaire (SDQ, Goodman 1997) (reported by
ECEC provider)11
1.
2.
3.
4.

Prosocial Behaviour (e.g., includes child sharing, showing empathy)
Hyperactivity Scale (e.g., restless, fidgets, easily distracted)
Emotional Symptoms (e.g., worries, unhappy, nervous)
Conduct Problems (e.g., loses temper, aggressive, takes other children’s
things)
5. Peer Problems (e.g., often alone, poor sociability)


Additional items (NESS, 2005) (reported by ECEC provider)

10

For example, the Effective Pre-school, Primary and Secondary Education (EPPSE) study (Sylva et al.,
2004), Millennium Cohort Study, 2010; the National Evaluation of Sure Start (Melhuish et al., 2008).
11
Analysis for parent reported socio-emotional outcomes is presented in the appendix of the Technical
Report
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6. Behavioural Self-regulation (e.g., thinks before acting, persistent, chooses
own activities)
7. Emotional Self-regulation (e.g., even mood, not impulsive, calm)
8. Co-operation (e.g., calm, plays easily with others, waits turn)
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Chapter 3: Introducing funded early education from
two years old for disadvantaged families – effects of
policy change
Key findings


In the year immediately following the introduction of funded early education for the
20% most disadvantaged two-year-olds and for the 20% to 40% moderately
disadvantaged there was no clear evidence of an increase in the take-up of early
education in these disadvantaged groups. There is therefore no strong evidence of
the effect of the policy on take-up in the first year following its introduction.



There was an indication of some increase in the take-up of early education for the
cohort of the moderately disadvantaged group who were eligible for three terms of
funded early education as compared with the cohort eligible for two terms of
funded early education. This increase was 4.7 hours per week.



The absence of clear evidence of an increase in the use of early education in the
first year after the introduction of funded childcare for disadvantaged two-year-olds
may indicate that local authorities and families needed time to adjust to the new
policy. Subsequent census data from later years (DfE, 2017a) indicate that there is
now an increased use of early education for eligible two-year-olds. It is worth
noting that other studies have also found that it can take several years for the
effect of a policy change to be evident.

Introduction
This chapter provides an overview of findings from an analysis of the effects of two policy
changes on take-up of ECEC. Prior to these changes, funded support was available
universally from the term after a child’s third birthday.
1. From September 2013 funding became available for 15 hours per week of ECEC
for two year old children from the 20% ‘most disadvantaged’ families.12

12

From September 2013, the eligibility criteria included two-year-olds who met any one of the following
criteria: (i) All two-year-olds who are looked after by their local authority; (ii) Two-year-olds whose family
receives one of the following are also eligible: income support; income-based Jobseeker’s Allowance
(JSA); income-related Employment and Support Allowance (ESA); support through part 6 of the
Immigration and Asylum Act; the guaranteed element of State Pension Credit; Child Tax Credit (but not
Working Tax Credit) and have an annual income not over £16,190; the Working Tax Credit 4-week run on
(the payment received when claimants stop qualifying for Working Tax Credit) or Universal Credit.
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2. From September 2014 the funded support for 15 hours of early education from the
term after a child turned two was extended to families from the 20% to 40%
‘moderately disadvantaged’ families.13
Details on these groups can be found in Chapter 2.
The analyses in this chapter consider the effect of these policy changes, focussing on the
impact of eligibility for funded childcare from age two on ECEC use between age two and
the term after their third birthday, captured in the Wave 2 survey.

Changes in early childhood education and care (ECEC) use over time
Mean weekly ECEC use broken down by cohort and disadvantage group is shown in
Table 6.
Table 6: Mean hours/week use of formal early education between age two and age three (Wave 2).

Disadvantage group
1. Most
2. Moderately
3. Least
All children
disadvantaged disadvantaged disadvantaged
1
Sep-Dec 2010
8.7
11.9
12.3
11.4
2
Jan-Mar 2011
8.7
10.4
11.5
10.5
3
Apr-Aug 2011
11.5
12.8
13.3
12.7
4
Sep-Dec 2011
11.0
12.7
14.5
12.8
5
Jan-Mar 2012
10.7
11.5
13.6
12.0
6
Apr-Aug 2012
12.5
14.5
15.7
14.3
All cohorts
10.6
12.2
13.4
12.2
Cohort

Date of birth

Sample size = 4,583

The mean weekly usage of ECEC between age two and the Wave 2 survey at age three
tended to increase from the earlier to the later birth cohorts. This applies even in the
‘least disadvantaged’ group for whom there was no change in funding eligibility between
cohorts. It was therefore necessary to ensure that the analyses could separate those
changes in ECEC use that could be attributed to the policy change from those that would
have occurred in any case as the use of ECEC increased over time.

13

From September 2014, the eligibility criteria included two-year-olds who met any one of the following
criteria:; if their families receive Working Tax credits and have annual gross earnings of no more than
£16,190 per year; if they have a current statement of special educational needs (SEN) or an education,
health and care plan; if they attract Disability Living Allowance; if they are looked after by their local
authority; or if they have left care through special guardianship or through an adoption or child
arrangements order. To note this eligibility criteria was also used for free school meals.
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Analytical approaches
Assessing the effects of changing the eligibility for funded early education is complex.
This is partly due to the policy changes being introduced across England at two points in
time, affecting eligibility for support for the most disadvantaged at the first time point
(September 2013) and the moderately disadvantaged at the second (September 2014).
The implementation of the policy changes was not piloted or staggered, leaving little
scope for identifying a contemporaneous control or comparison group. The analyses in
this chapter addressed the effect of the policy change in three different ways. Further
details of these analysis methods are given in the Technical Report.
In all cases, the outcome analysed was ‘formal’ ECEC use, i.e. ECEC which was eligible
for government funding (i.e. group ECEC and ECEC with childminders). Analyses for all
ECEC, additionally including childcare with friends, relatives, neighbours and nannies,
were also performed as this might also be affected by change in use of funded ECEC.
These results are given in the Technical Report.

Discontinuity analysis
Children were divided into six cohorts, defined by their date of birth. When the two policy
changes were introduced, children’s eligibility for funding depended on the cohort to
which they belonged. In those cases where a cohort boundary corresponded to a change
in eligibility for funded ECEC, the analysis was able to assess the impact of the policy
change by comparing the use of ECEC between children born immediately before and
immediately after the cohort boundary. Therefore, the discontinuity analysis compared
children with different eligibility but who were born within a short period of time. Because
they were born close in time it is reasonable to assume other factors that might affect
ECEC use are equivalent.
Given the timing of the policy changes and the sample data available, this discontinuity
analysis compared:


For the most disadvantaged group: Take-up of early education between those
eligible for two terms versus one term of use and for those eligible for three
versus two terms of use.



For the moderately disadvantaged group: Take-up of early education between
those eligible for one term of use versus no use; those eligible for two terms
versus one term of use; and for those eligible for three versus two terms of use.

Multiple regression modelling
In this method, ECEC use was analysed in terms of the number of terms of funded
childcare for which children are eligible. This approach used three models to demonstrate
the possible contribution of pre-existing differences to ECEC use in addition to the
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contribution of eligibility for funded early education:
1. A model of ECEC use for the number of terms of eligibility for funding (univariate linear
regression).
2. A regression model controlling for disadvantage group and other demographic
measures (multivariate regression).
3. A regression model additionally controlling for the linear trend in ECEC use over time
(multivariate regression).14

Difference-in-differences analysis
The difference-in-differences analysis makes use of comparison between a group in
which a change in eligibility has occurred and a second group in which there has been no
change in eligibility. Specifically, the change in ECEC use between the third and sixth
cohorts was compared for the moderately disadvantaged and the most disadvantaged
groups. In the moderately disadvantaged group eligibility changed between the third and
sixth cohorts from ‘no eligibility’ to ‘three terms’ whilst in the most disadvantaged group
eligibility was the same for the two cohorts (‘three terms’ in both cases). This method
controlled for those changes in ECEC use occurring over time regardless of changes of
eligibility, although it does depend on the assumption that these changes were the same
in the most and moderately disadvantaged groups.

Results
Below is a summary of the results for the three different analytical approaches. Detailed
findings can be found in the Technical Report.

Discontinuity analysis
The results of the discontinuity analysis are presented for two measures of take-up and
use of ECEC:



Hours per week of formal ECEC use between child’s second birthday and the
Wave 2 survey, occurring in the term after their third birthday.
Percentage take-up of any formal ECEC between the second birthday and the
Wave 2 survey.

For the first of these, four of the five comparisons did not have a statistically significant
association. However, moderately disadvantaged children who were eligible for three as
opposed to two terms of support showed an association, with an increase of 4.7 hours of

14

Linear trend over time was modelled separately for each disadvantage group, avoiding the assumption
required by the difference in differences method that the same time-trends apply in different disadvantage
groups.
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ECEC use per week. For the second, there were no statistically significant differences in
percentage take-up.
Tentatively, the positive effects found for being eligible for three terms of support relative
to two terms, may reveal a genuine increase in usage resulting from the policy change,
but only for the moderately disadvantaged group. However, if this effect is real, it may be
too modest to be substantively important.

Multiple regression analysis
Below gives a summary of results obtained from three regression models:
1. A model of the relationship between eligibility and take-up (univariate regression)
2. A model controlling for demographic measures (multiple regression)
3. A model controlling for demographic measures and linear trend in ECEC use over
time (multiple regression)
Two outcomes were considered:
Does eligibility affect amount of ECEC use?
Analysing the mean weekly usage of formal ECEC aged two to three and controlling for
other factors which might influence the amount of ECEC use including household
income, disadvantage group, other demographic factors and the trend in early education
usage over time, there was no association between the level of eligibility and formal
ECEC use.15
Does eligibility affect using any ECEC versus none?
The results are parallel to those shown above. Analysing the use of any formal ECEC
aged two to three, versus none and controlling for other factors which might influence the
amount of ECEC use including household income, disadvantage group, other
demographic factors and the trend in early education usage over time, there was no
association between the level of eligibility and the use of any formal ECEC.
Regional and Deprivation Variation
In order to have adequate sample sizes for analysis of regional variation, data was
grouped by English Government Office Region, as smaller geographical units would have
meant group sizes were too small for reliable analysis. There was no association

15

Note, however, that both the number of terms of eligibility and the trend in early education use were
changing the early education outcome in the same direction. Because of this association it is not possible
to separate these two effects completely. It is possible that some of the upward trend in early education use
in the most disadvantaged and moderately disadvantaged groups is due to the effect of the policy.
However, this cannot be confirmed.

34

between the effect of number of terms of eligibility and region. This leads to the
conclusion that there was no clear evidence of differential take-up at the regional level.
Analysis also showed there was no evidence for differential take-up by area deprivation
in analyses using the Index of Multiple Deprivation (IMD).

Difference-in-differences approach
The difference-in-difference analysis found a positive effect associated with the policy
change, but the result was not statistically significant.

Chapter conclusions
This chapter explored three approaches to examining the impact of introducing a policy
of free early education for disadvantaged two-year-olds on take-up of early education for
two- to three-year-old children, in the year following the introduction of the policy.
The key findings are:


The discontinuity analysis found an effect of being eligible for three as opposed to
two terms of funded early education in the moderately disadvantaged group; this
change in eligibility was associated with an increase in formal ECEC use of 4.7
hours/week.



The multiple regression analysis found no evidence of a relationship between
different levels of eligibility and the use of early education once the linear trend in
early education use over time was controlled for.



The difference-in-difference analysis looked specifically at the effects for the
moderately disadvantaged group of being eligible for three terms of funded early
education compared to being ineligible. While a positive impact of the policy
change was observed, it was not statistically significant.

Three possible explanations may contribute to the failure to find a consistent effect on
take-up of early education, two of which concern the context in which this study took
place:


The evaluation attempted to estimate the impact of the policy changes upon
disadvantaged groups too soon, i.e. in the year immediately following their
introduction. Interestingly, the tentative evidence of positive effects of eligibility for
the moderately disadvantaged group for the full three terms of support were found
when the policy changes had been in force for the longest period. Parents (and
services) needed more time to adapt for any change in use to be evident. This
interpretation is supported by census data which indicates that take-up for funded
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ECEC among eligible families was 58% in January 2015, increasing to 68% in
January 2016, and 71% in January 2017 (DfE, 2017a).16


While significant differences by government region were not found, it is still likely
that there were sub-regional differences at the level of the local authority, as local
authorities are in charge of implementing the policy. It appeared that there was
significant divergence from the official policy eligibility criteria occurring within
many local authorities. Local authorities in many cases had been offering free
early education to disadvantaged parents before the official policy changes came
into force. This is seen in the generally high levels of usage across the three
groups, not only in the least disadvantaged group. Also local authorities took time
to inform relevant families of their eligibility for free early education, and this is
likely to have led to considerable local variation in knowledge of eligibility amongst
the relevant disadvantaged families. Such local variations make it difficult to find
an impact resulting from official policy changes.



The results accurately reflect a lack of demand for funded ECEC by parents of
two-year-olds eligible for a number of reasons. Possibly because they felt their
children were too young to enter early education, or that financial support was only
for 15 hours per week, requiring in many cases funded support to be blended with
other non-funded sources of early education, or they were already receiving
support locally through other sources. It is also possible that those parents in this
income group who are inclined to use early education for two-year-olds would do
so regardless of whether it was funded or not.

It is worth noting that other studies of the effects of policy change have also found that it
can take several years for the effect of a policy change to be evident. For example, in the
National Evaluation of Sure Start (NESS) it was found that Sure Start Local Programmes
typically took three years to adjust the provision of services to meet with changes in
government funding (Meadows & NESS team, 2006).

16

2015 was the first year for which census data was able to robustly estimate take-up of funded ECEC for
two-year-olds among eligible families
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Chapter 4: The relationship between early childhood
education and care (ECEC) aged two to three and
children’s cognitive and socio-emotional outcomes at
age three
Key findings


There was good evidence that children’s three-year-old cognitive and socioemotional outcomes were influenced by their use of early childhood education and
care (ECEC) between ages two and three. These effects were apparent after
controlling for demographic and home environment factors.



Use of formal group ECEC (e.g., day nursery, nursery class, nursery school,
playgroup) was associated with better socio-emotional outcomes through more
Prosocial Behaviour and fewer Emotional Symptoms and Peer Problems.



Use of formal individual ECEC (e.g., childminders) and informal individual ECEC
(e.g., friends, relatives, neighbours and nannies) were associated with higher
cognitive verbal ability (Naming Vocabulary). Formal individual ECEC use was
also associated with better socio-emotional outcomes with fewer Emotional
Symptoms and more Behavioural Self-regulation.

 Formal group ECEC use was also associated with two poorer socio-emotional
outcomes: Conduct Problems and Emotional Self-regulation. However further
subgroup analyses indicated that these outcomes were seen for only a small
percentage of the sample who participated in a high amount of formal group
ECEC use (greater than 35 hours per week) between two and three years old.
Many of whom began formal group ECEC at a particularly early age. The
combination of these factors may explain these poorer child outcomes at age
three for this very small percentage of the sample. It was also observed however
that these high formal group ECEC use children experienced lower levels of Peer
Problems and Emotional Symptoms than other children.


There was no clear evidence that the effects of ECEC use differed according to
family disadvantage, neighbourhood deprivation, or region. This suggests that
ECEC use has a positive benefit on cognitive and socio-emotional outcomes at
age three regardless of a child’s family disadvantage level. However, given the
lower starting point among disadvantaged children (Speight et al., 2015), ECEC
may be of particular importance for this group.
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Introduction
The evidence on ECEC in the first three years indicates that high-quality ECEC can
benefit children’s cognitive, language and social development in both the short and longterm for both the general population (Melhuish et al., 1990; NICHD, 2000) and for
children from disadvantaged home backgrounds more specifically (e.g. Ramey et al.,
2000).
This chapter aims to consider the relationship between the amount and type of early
ECEC use aged two to three and children’s cognitive and socio-emotional outcomes at
age three. Furthermore, the chapter aims to consider whether any relationship between
ECEC use and developmental outcomes is moderated by family disadvantage. The
analyses do not consider the quality of ECEC, which will be dealt with in a subsequent
SEED report.

Methods
Measuring child development at three years of age
Child developmental outcomes were assessed at the Wave 2 interview when the children
were aged three. Cognitive development was measured for verbal and non-verbal ability
using the British Ability Scales (BAS; Elliot, Smith, & McCulloch, 2011). Socio-emotional
development was measured using the Strengths and Difficulties Questionnaire (SDQ)
and three additional items from the National Evaluation of Sure Start. Further detail for
these measures is available in Chapter 2. Summary statistics for the outcome variables
are given in the Technical Report.17

Classifying early childhood education and care (ECEC) use
The use of early childhood education and care (ECEC) was recorded separately for ten
types of ECEC as shown in Table 7. The study was principally concerned with the effects
associated with formal ECEC, which is eligible for government funding between the ages
of two and three years for disadvantaged groups. However, preliminary analyses
suggested that the associations between children’s ECEC use and the outcomes differed
between group ECEC — childcare in non-domestic group settings — and individual
ECEC — childcare in a domestic setting. For the purposes of these analyses a three-way
classification of ECEC was therefore adopted:
1. Formal group ECEC, in day nurseries, nursery class, nursery school, playgroup.
2. Formal individual ECEC, with childminders.

17

See Technical Report Appendix B
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3. Informal individual ECEC, with friends, relatives, neighbours and nannies.
Table 7: Percentage breakdown of ECEC use by age group and type (10 categories).

Type of ECEC
Childminder
Nursery school
Nursery class attached to primary
school
Private day nursery
Local Authority day nursery
Pre-school or playgroup
SEN day school, nursery or unit
Relative, friend or neighbour
Nanny or au pair
Other ECEC
TOTAL

Children’s age
0-1
1-2
2-3
%
%
%
13.0
14.6
9.4
6.2
9.5
17.4

Formal /
Informal

Group /
Individual

Formal
Formal

Individual
Group

5.8

Formal

Group

21.8
28.6
26.9
0.1
0.4
0.3
0.5
0.5
12.6
0.0
0.0
0.1
53.9
43.4
25.5
2.7
2.6
1.9
1.7
0.3
0.0
100.0 100.0 100.0

Formal
Formal
Formal
Formal
Informal
Informal
Informal

Group
Group
Group
Group
Individual
Individual
Individual

0.1

0.2

Sample size = 4,342 children who had some ECEC use aged 0 to 3. 241 children (5.3%) had no ECEC use
aged 0 to 3.

Analysis
Of the 4,583 children seen at Wave 2, 4,402 (96%) had results for Naming Vocabulary,
4,312 (94%) had results for Picture Similarities and 2,310 (50.40%) had an assessment
by an ECEC provider from which the 8 socio-emotional scales were derived. Because
there were some missing data, e.g., socio-emotional outcomes were not available for a
substantial proportion of the children, there was a risk that standard statistical analysis
would produce biased results. The analysis therefore used multiple imputation to control
for the presence of missing data. The imputation model included all outcome variables,
home environment variables, demographic covariates and ECEC usage data. Ten
imputed data sets were generated and used for all statistical models, and the results
were combined. Further details of the multiple imputation process are given in the
Technical Report.
The analyses were principally interested in the association between amount of ECEC use
by differing types by children aged two to three and children’s outcomes at age three.18
Because there is a high correlation between amount of ECEC use aged one to two and
amount of ECEC use aged two to three, these analysis models did not control for earlier

18

Because the data were clustered, linear mixed-effects regression models were used in all cases.
Random effects were fitted for government region, for stratum within government region and for primary
sampling unit within stratum. Models were unweighted as analyses were not concerned with population
prevalence rates.
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ECEC use. This high correlation indicates considerable continuity of ECEC use over
time.
Full details of the measures included in analyses are available in Chapter 2. Child
developmental outcomes were measured for cognitive development using the British
Ability Scales (BAS), and socio-emotional development was measured using the
Strengths and Difficulties Questionnaire (SDQ) and additional items from the National
Evaluation of Sure Start.
All models controlled for six home environment measures, and fourteen demographic
measures, further details of which are available in Chapter 2.

Results
Results by ECEC use
Child outcomes were analysed in terms of the amount (mean hours per week) of ECEC
use in three categories: formal group ECEC, formal individual ECEC and informal
individual ECEC. Analyses controlled for home environment and demographic measures.
Seven of the ten outcomes showed statistically significant associations with ECEC use
aged two to three years. A summary of the results is shown in Table 8.
Table 8: Summary of the associations between children’s time (hours per week) in early education
and care aged two to three and children’s outcomes at age three.

Child outcome

Cognitive development
Naming Vocabulary (verbal)
Picture Similarities (non-verbal)
Socio-emotional problems
Hyperactivity
Emotional Symptoms
Conduct Problems
Peer Problems
Socio-emotional strengths
Prosocial Behaviour
Behavioural Self-regulation
Emotional Self-regulation
Co-operation

Type of early education and care (ECEC)
Formal ECEC
Informal ECEC
Group
Childminders
Friends,
relatives and
nannies
+0.106***

-0.124**
+0.116**‡
-0.199***

-0.090*
+0.084*‡

+0.109**
+0.102*
-0.100*‡

Sample size = 4,583
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+0.099***

Table displays coefficients for the statistically significant associations between hours of each type of ECEC
and each outcome (* = p < .05, ** = p < .01, *** = p < .001). Where a cell is empty (blank) there was no
statistically significant association.
‡
Indicates a detrimental association between time in ECEC and an outcome. Later subgroup analysis
identified that these negative associations were found only for children with high formal group ECEC use,
i.e. over 35 hours per week of term time (3.25% of the sample)

Formal group ECEC (e.g., day nursery, nursery class, nursery school, playgroup)
Higher use of formal group ECEC was associated with several better socio-emotional
child outcomes, namely more Prosocial Behaviour and fewer Peer Problems and
Emotional Symptoms.
There was also an unfavourable association between formal group ECEC use and two
poorer socio-emotional outcomes, specifically higher levels of Conduct Problems and
lower levels of Emotional Self-regulation. The context for this finding is considered more
closely in the following section considering outcomes associated with specific levels of
ECEC use.
Formal individual ECEC with childminders
Higher use of formal individual ECEC was associated with higher cognitive verbal ability
(Naming Vocabulary) and better socio-emotional outcomes with fewer Emotional
Symptoms and more Behavioural Self-regulation. There was one unfavourable
association in that higher formal individual ECEC use was associated with higher
Conduct Problems.
Informal individual ECEC with friends, relatives, neighbours and nannies
Higher use of informal individual ECEC was associated with higher cognitive verbal
ability (Naming Vocabulary).

Results by level of ECEC use
Following analysis considering whether the overall amount of ECEC was associated with
child outcomes, further analyses considered outcomes associated with specific levels of
ECEC use. For this analysis, ECEC use was classified according to six levels of use, and
compared with a ‘two hours or below’ reference level. The levels of ECEC use were:







Two hours or below (reference level) per week
Above two hours to five hours per week
Above five hours to 15 hours per week
Above 15 hours to 25 hours per week
Above 25 hours to 35 hours per week
Above 35 hours per week

All levels of ECEC usage are compared with the “two hours or below” reference level.
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To reduce the risk of spurious significant results through testing a large number of
hypotheses, only measures that had significant effects in the initial models were included.
Non-verbal ability, Hyperactivity Scale and Co-operation were therefore not included.
Sub-group analysis indicates generally linear relationships between time in ECEC and
child developmental outcomes, such that increased time in ECEC leads to improved
outcomes. For some outcomes the relationship appears non-linear, such that a moderate
amount of ECEC leads to better outcomes than high or low amounts, however this may
relate to the small sample size within certain groups, and therefore a wider margin for
error.19 These findings are presented in detail below along with illustrative figures.
Each figure shows the difference in the named outcome (e.g., Naming Vocabulary), in
standard deviations, between five levels of ECEC use (hours per week over 38 weeks of
the school term), as shown above, for formal group, formal individual and informal
individual ECEC use, respectively, compared to a baseline of children with two hours or
less of that type of ECEC.20 This baseline is represented by the dotted horizontal line.
Circles indicate the scores for each category based on hours per week and the vertical
lines show 95% confidence intervals for the difference in scores. Statistically significant
effects are shown in bold. Non-bolded effects indicate the difference from baseline is not
sufficiently large to be considered statistically significant and may be due to chance,
although may also relate to the small sample sizes within some sub-groups.

19

Sample sizes for each level of ECEC use are available in the accompanying Technical Report (Table
18).
20
Standard Deviation is a standardised measure of the spread of data values. In this example the
standardised units are used so the effects are comparable for variables measured on different scales. See
Technical Report Appendix B for outcome variable summary statistics including standard deviations.
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Cognitive outcomes
The subgroup analysis (see Figure 1) indicates that the significant relationship for formal
individual ECEC and verbal ability is close to linear, with increased time in ECEC being
associated with improved verbal ability, with the greatest benefits associated with
children with more than 35 hours per week of formal individual ECEC with childminders.21
For informal individual ECEC however, although visually a similar level of improved
verbal abilities is seen for all groups over 5 hours per week, the effects over 25 hours are
not statistically significant. However this finding may relate to small sample size.22
Figure 1: Association of ECEC and Naming Vocabulary

Sample size = 4,583
Graph shows difference in standard deviations at each level of ECEC use compared to a baseline of
children with two hours or less of that type of ECEC. Statistically significant effects are in bold.

21

The non-significant finding at for 26 to 35 hours of formal individual ECEC may be related to the small
sample size for this group (n=41) and therefore wide confidence interval
22
Sample Size: 26 to 35 hours of informal individual ECEC (n = 88); Over 35 hours of informal individual
ECEC (n = 68).
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Socio-emotional outcomes

Emotional Symptoms
A linear relationship is seen between time in formal group ECEC and reduced Emotional
Symptoms (see Figure 2), such that longer time spent in formal group ECEC each week
leads to lower levels of Emotional problems.
Figure 2: Association of ECEC and Emotional Symptoms

Sample size = 4,583
Graph shows difference in standard deviations at each level of ECEC use compared to a baseline of
children with two hours or less of that type of ECEC. Statistically significant effects are in bold.
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Conduct Problems
Higher levels of Conduct Problems (see Figure 3) were specifically associated with
children having had a particularly high level of formal group ECEC use aged two to three
(more than 35 hours per week averaged over the 38 weeks of the school terms). This
association is analysed in more detail in the subsequent section.
Figure 3: Association of ECEC and Conduct Problems

Sample size = 4,583
Graph shows difference in standard deviations at each level of ECEC use compared to a baseline of
children with two hours or less of that type of ECEC. Statistically significant effects are in bold.
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Peer Problems
A linear relationship is seen between time in formal group ECEC and reduced Peer
Problems (see Figure 4), such that longer time spent in formal group ECEC each week
leads to lower levels of Peer Problems. Although there appears to be a significant
relationship between 26 to 35 hours of informal individual ECEC and peer problems,
there was no overall effect observed in the initial analyses. 23
Figure 4: Association of ECEC and Peer Problems

Sample size = 4,583
Graph shows difference in standard deviations at each level of ECEC use compared to a baseline of
children with two hours or less of that type of ECEC. Statistically significant effects are in bold.

23

Further, the size of this effect is uncertain given the wide confidence interval relating to smaller sample
size for this subgroup (n=88)
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Prosocial Behaviour
Formal group ECEC appears to improve Prosocial Behaviour among children, particularly
among those attending 26-35 hours per week (see Figure 5). The non-linear relationship,
such that the highest levels of ECEC does not lead to further improved outcomes, may
relate to the smaller sample size of the higher duration group, and therefore more
uncertain effects.24 Alternatively, this finding that 35 hours or less of formal ECEC is
optimum for development may be in line with the finding regarding the impact of
attending over 35 hours of formal group ECEC on Conduct Problems and Emotional Selfregulation.
Figure 5: Association of ECEC and Prosocial Behaviour

Sample size = 4,583
Graph shows difference in standard deviations at each level of ECEC use compared to a baseline of
children with two hours or less of that type of ECEC. Statistically significant effects are in bold.

24

Sample Size: Formal group ECEC over 35 hours per week (n = 149);
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Behavioural Self-regulation
Formal individual ECEC appears to improve Behavioural Self-regulation particularly
among children attending 16 to 25 hours per week (see Figure 6). The non-linear
relationship, such that the highest levels of ECEC does not lead to further improved
outcomes, may relate to the smaller sample size of the higher duration group, and
therefore more uncertain effects.25 Alternatively, this finding that 16 to 25 hours of formal
ECEC is optimum for development may be in line with the finding regarding the impact of
attending over 35 hours of formal group ECEC on Conduct Problems and Emotional Selfregulation.
Figure 6: Association of ECEC and Behavioural Self-regulation

Sample size = 4,583
Graph shows difference in standard deviations at each level of ECEC use compared to a baseline of
children with two hours or less of that type of ECEC. Statistically significant effects are in bold.

25

Formal individual ECEC 26 to 35 hours per week (n = 41); Formal individual ECEC over 35 hours per
week (n = 35).
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Emotional Self-regulation
Similar to the finding for Conduct Problems, lower Emotional Self-regulation (see Figure
7) was specifically associated with children with a particularly high level of formal group
ECEC use aged two to three (more than 35 hours per week averaged over the 38 weeks
of the school terms). These two aspects of socio-emotional development are closely
related, which may explain the parallel finding.
Figure 7: Association of ECEC and Emotional Self-regulation

Sample size = 4,583
Graph shows difference in standard deviations at each level of ECEC use compared to a baseline of
children with two hours or less of that type of ECEC. Statistically significant effects are in bold.

Investigating the high formal group ECEC use children: Possible effect
of the age that formal group ECEC started
For Conduct Problems and Emotional Self-regulation, high formal group ECEC use
between the ages of two and three (more than 35 hours per week) was associated with
poorer child outcomes at age three. There were 149 children with this high level of formal
group ECEC use, making up just 3.25% of the sample. This section considers whether
factors other than the high formal group ECEC use may account for these outcomes for
this small group within the sample.
One notable characteristic of this group of children is that they are much more likely than
other children to have started formal group ECEC use early in life; see Table 9.

49

Table 9: Breakdown of sample by formal group ECEC usage aged two to three and age at which
formal group ECEC usage started.

Age started formal group ECEC
Age 0-1
Age 1-2
Age 2-3
All

Formal group ECEC usage aged 2 to 3
≤ 35 hours per week >35 hours per week
N
%
N
%
526
11.9
86
57.7
570
12.9
43
28.9
2868
64.7
20
13.4
4434
100.0
149
100.0

Sample size = 4,583

The outcomes for Conduct Problems and Emotional Self-regulation are less favourable
only for children with both high formal group ECEC use aged two to three and an early
start in formal group ECEC (i.e. before age one) compared to children who received two
or fewer hours of formal group ECEC per week. However, there are small numbers of
children in the high use group who started formal group ECEC aged one to two or aged
two to three. This means that a firm conclusion cannot be drawn as to the extent to which
those high formal group ECEC use children who start formal group ECEC after age one
may also display higher levels of conduct problems and lower levels of emotional selfregulation.
Comparing the families using high levels (more than 35 hours per week) of formal group
ECEC with the rest of the sample. Families with high formal group ECEC use tend to
have:







Older mothers and higher levels of Parent/child Closeness.
Lower levels of household chaos.
Fewer children.
Less likely to be workless households and have lower income.
Parents are more likely to be professionals and to be highly qualified.
More likely to be in the Black ethnic group.

There are also differences in the type of formal group ECEC used aged two to three, with
higher use of private day nurseries and lower use of nursery classes and playgroups.
These differences are more pronounced for high formal group ECEC use with an early
start (first year of life) in formal group ECEC.
Finally, the outcomes for children with high formal group ECEC use aged two to three
(more than 35 hours per week) were compared with those of all other children. These
comparisons do not control for demographic or home environment measures. Results
show that whilst these children have poorer outcomes for Conduct Problems and
Emotional Self-regulation they also have significantly lower levels of Peer Problems and
Emotional Symptoms than other children.
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Conclusion
Higher levels of Conduct Problems and lower levels of Emotional Self-regulation were
shown by those children who had an average of over 35 hours per week of formal group
ECEC between ages two and three (149 children, 3.25% of the sample). There is some
evidence that these effects may be linked to an early start in formal group ECEC, i.e.
formal group ECEC used during the first year of life, rather than high use of formal group
ECEC aged two to three per se. It should also be noted however that these high formal
group ECEC use children experience lower levels of Peer Problems and Emotional
Symptoms than other children.

Investigating interactions
Disadvantage
Analysis investigated whether the associations between ECEC use for each type of
ECEC and child outcomes were similar across the disadvantage groups (most
disadvantaged 20%, moderately disadvantaged 20-40% and least disadvantaged 60%).
There were no statistically significant associations between disadvantage group and
ECEC use suggesting that the associations between ECEC use and the outcomes were
the same across the disadvantage groups. This suggests that ECEC use has a positive
benefit on cognitive and socio-emotional outcomes at age three regardless of a child’s
family disadvantage level. These findings are in accord with results from earlier
longitudinal studies in England (e.g., the EPPE study, Sylva et al., 2004).
Index of Multiple Deprivation (IMD)
Analysis tested for associations between ECEC use and level of area deprivation as
measured by the Index of Multiple Deprivation (IMD) based on family postcode. No
significant interactions were found. It was concluded that there was no evidence that the
associations between ECEC use and child outcomes differed by area deprivation.
Region
Analysis tested for associations between the effects of ECEC use and region. In order to
keep the numbers in different groups from being too small, the 9 government office
regions were aggregated into 5 geographical regions. There were no significant
interactions involving region and ECEC use. It was concluded that there was no evidence
for regional differences in the relationships between ECEC use and child outcomes.

Chapter conclusions
These analyses offer good evidence that the amount of ECEC that children receive
between the ages of two and three is associated with effects on cognitive and socioemotional outcomes measured at age three. These associations were present after
controlling for a number of home environment and demographic measures. Given that
child developmental characteristics are unlikely to be the dominant influence on parent
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choice of childcare setting, it may be cautiously assumed that any associations found are
likely to result from causation of the outcomes by the use of ECEC.26
Cognitive development in the form of verbal abilities was seen particularly in individual
settings, both formal and informal. These findings are in accord with findings from
Millennium Cohort Study data looking in particular at grandparent care, which was linked
with a higher vocabulary at age three years (Hansen & Hawkes, 2009). This finding may
relate to previous indications that high quality adult-child interactions are particularly
important in speech and language development (DfE, 2017b). In contrast to the present
findings, a smaller UK longitudinal study found that, controlling for other factors, higher
cognitive development and particularly non-verbal ability was associated with an earlier
start in group care and with more hours per week in group care from 0 to 51 months, and
that individual ECEC was not associated with cognitive outcomes (Barnes & Melhuish,
2016). Whether cognitive outcomes are observed for group based ECEC in the longer
term will be addressed in future SEED reports.
Socio-emotional development was seen in formal settings, both group (e.g. nurseries)
and individual/domestic (e.g., childminders). These results correspond in part with
previous research27 that has frequently found beneficial effects associated with more time
in formal group ECEC for aspects of socio-emotional development, such as sociability,
prosocial behaviour and Self-regulation.
Regarding variations in results by family disadvantage, area deprivation or region, there
was no evidence that the effects of formal ECEC use differed by disadvantage group,
area deprivation, or region. This suggests that ECEC use has a positive benefit on
cognitive and socio-emotional outcomes at age three regardless of a child’s family
disadvantage level, the level of disadvantage in their area or the region within which they
live. Some previous research has found that the benefits of ECEC are greater for children
from more disadvantaged families (e.g. Reynolds et al., 2011) but other research has
found similar effects of ECEC use for different levels of family disadvantage (e.g., the
EPPE study, Sylva et al., 2004). Findings in previous research may vary depending on
the way in which disadvantage is classified, and across countries with differing welfare
provision. Although the present findings indicate that ECEC is beneficial for children
whether or not they are disadvantaged, the baseline SEED report indicates that
disadvantaged children had a lower starting point in terms of both language skills and
social behaviour (Speight et al., 2015). Furthermore, disadvantaged children have been
seen to be less likely to use ECEC than those from more advantaged families (Speight et
al., 2010a). This indicates that disadvantaged children may have more to gain from
ECEC, which can help bring them into the normal range of functioning seen among more
advantaged children.

26
27

Further detail on causal relationships is available in the associated Technical Report (see Chapter 2).
This research is reviewed comprehensively in Melhuish et al. (2015).
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Analysis also found unfavourable effects associated with formal group ECEC use and
socio-emotional measures of Conduct Problems and Emotional Self-regulation for
children with greater than 35 hours per week of group ECEC use (3.25% of sample). This
was a small group of 149 children, who made up 3.25% of sample. Over half of these
children (57%) had started formal group ECEC in their first year, compared with 11% of
children who participated in 35 hours or less per week of group ECEC use. Conduct and
Emotional Self-regulation difficulties were not identified in subgroups of children attending
35 hours or less per week. It may therefore be that this combination of particularly high
formal group ECEC use aged two to three and an early start in formal group ECEC which
is a risk factor for these poorer child outcomes among a small proportion of children at
age three. It should also be noted however that these high formal group ECEC use
children experience lower levels of Peer Problems and Emotional Symptoms than other
children. In another British study of childcare use over the first three years, Barnes et al.
(2010) failed to find an association between amount or type of childcare and motherreported levels of disruptive behaviour at 36 months of age, although by age 51 months
more hours of group care predicted more mother-reported hyperactivity (Stein et al,
2013). Previous research has also indicated higher levels of conduct problems
associated with greater group ECEC use, but that this association gradually reduced with
child age and disappeared during the elementary school years (Melhuish et al., 2010).
Similar results occurred in a parallel study in Northern Ireland (Melhuish, et al., 2006).
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Chapter 5: The effects of home environment on child
outcomes
Key findings


A better Home Learning Environment (HLE) score was associated with higher
cognitive scores and fewer socio-emotional problems for children at age three.



Better child cognitive and socio-emotional outcomes at age three were also
associated with higher parental Limit Setting scores and a better parent/child
relationship.



The outcome effects for children at age three associated with ECEC use were of
roughly comparable size to the effects associated with the home environment and
the parent/child relationship, but these varied depending on the outcome.



Investigating the interaction between the effects of ECEC use and HLE found
these to be largely independent of each other. An association between formal
individual ECEC (childminder) use and non-verbal ability was found only for
children with low HLE scores. For the remaining outcome variables there were no
interactions between the effects of HLE and ECEC use for all children. This
indicates that even children having a rich home learning environment still stand to
benefit from spending time in ECEC.

Introduction
The previous chapter focussed on effects associated with different patterns of ECEC use.
In the analyses a range of demographic and home environment measures acted as
control measures. This is because not controlling for them might otherwise confound the
relationship between ECEC use and children’s outcomes.
There is considerable evidence for the influence of both the home environment and the
quality of the parent/child relationship on the child’s cognitive and socio-emotional
outcomes. This chapter looks at the effects upon child outcomes associated with various
home environment variables.

Measures
Home environment factors, child cognitive and socio-emotional developmental outcomes,
and demographic characteristics which were included in these analyses are outlined in
detail in Chapter 2.
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Results
Effects of home environment on three-year-old child outcomes
The effects of the home environment on child outcomes controlling for demographic
measures and all types of ECEC use aged two to three are summarised in Table 10.
Table 10: Summary of the associations between home environment variables and children’s
outcomes at age three.

Child outcome

Home
Learning
Environm
ent

Cognitive
development
+0.295***
Naming Vocabulary
(verbal)Similarities
+0.226***
Picture
(nonverbal)
Socio-emotional
problems
Hyperactivity
Emotional Symptoms
Conduct Problems
Peer Problems
Socio-emotional strengths
+0.119**
Prosocial Behaviour
+0.132**
Behavioural Selfregulation SelfEmotional
regulation
Co-operation

Home environment variables
Househ Parent's
Limit
Parent/c
old
psychosetting
hild
CHAOS
logical
scale
Closene
distress
ss
–0.066*

+0.087*

–0.113*

+0.198***
+0.114***

-0.155*
+0.088*
-0.188***
+0.185***
+0.226***

Parent/c
hild
Conflict

+0.107***

–0.123***

-0.092*

+0.109*

-0.157**

+0.130**
+0.102*

+0.106*
–0.145*

–0.011*

Sample size = 4,583
Table displays coefficients for the statistically significant associations between hours of each type of ECEC
and each outcome (* = p < .05, ** = p < .01, *** = p < .001). Where a cell is empty (blank) there was no
statistically significant association.

Home Learning Environment
Higher Home Learning Environment Scores were associated with better performance on
both verbal and non-verbal cognitive scales. For the socio-emotional outcomes, higher
HLE scores were associated with higher levels of Prosocial Behaviour and Behavioural
Self-regulation.
Household Disorder
Higher levels of household disorder (CHAOS scale) were associated with lower socioemotional outcomes of Prosocial Behaviour and Co-operation.
Parent’s Psychological Distress
Higher levels of Parent’s Psychological Distress were associated with lower cognitive
verbal ability (Naming Vocabulary) and higher socio-emotional outcome levels of
Emotional Symptoms.
55

Limit Setting Scale
Higher Limit Setting scores were associated with higher scores on both verbal and nonverbal cognitive abilities and with higher socio-emotional outcomes of Prosocial
Behaviour and Behavioural Self-regulation and lower Emotional Symptoms and Peer
Problems scores. However, higher Limit Setting scores were also associated with higher
levels of Conduct Problems.
Parent/child Closeness
Higher Parent/child Closeness scores were associated with higher cognitive verbal ability
(Naming Vocabulary) and socio-emotional outcomes of higher Prosocial Behaviour, as
well as lower Hyperactivity and Peer Problems.
Parent/child Conflict
Higher Parent/child Conflict scores were associated with lower cognitive verbal ability
(Naming Vocabulary) and socio-emotional outcomes of lower Emotional Self-regulation
and higher Hyperactivity, Conduct Problems and Peer Problems.

Comparing the effect sizes associated with ECEC use aged two to
three, home environment variables and demographic variables
The analysis in this report has found that both ECEC use between the ages of two and
three and home environment variables had significant associations with children’s
cognitive and socio-emotional outcomes at age three. Therefore the relative sizes of such
effects on child outcomes associated with formal group, formal individual and informal
individual ECEC use aged two to three and home environment variables were
investigated.28 A large body of research already investigates the role of demographic
factors in child development (e.g. Sylva et al., 2008). These are therefore not dealt with
separately in this report, but are included here for comparison with the role of ECEC and
the home environment.
For cognitive development, home environment and demographic factors appear
particularly strongly associated with outcomes, as well as a small but significant
association between formal and informal individual ECEC and verbal abilities. For socioemotional development, while certain demographic factors are particularly influential,
similar levels of association with most socio-emotional outcomes are seen when
comparing the effects for home environment and formal ECEC. These findings are
summarized in Figures 8 to 17 and considered in detail below. Plots show the effect size

28

Analysis also controlled for child’s ethnic group, but because of the small sizes of most of the ethnic
groups ethnicity effects were omitted from the results.
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of all statistically significant variables in descending order of size.29 Early education use is
shown in red, home environment factors in blue and demographic factors in green.
Cognitive outcomes

Verbal Abilities (Naming Vocabulary)
Naming Vocabulary outcomes had significant associations with a number of demographic
factors, home environment variables and ECEC use; see Figure 8. The largest effect was
a positive association with mother’s highest qualification. There were effects of all the
home environment variables with the exception of household disorder (CHAOS scale).
The largest of these was the positive effect of Home Learning Environment on Naming
Vocabulary. There were small positive effects of formal individual and informal individual
ECEC use aged two to three years.
Figure 8: Comparing effect sizes for Naming Vocabulary in terms of formal group, formal individual
and informal individual ECEC use aged two to three and home environment and demographic
covariates.

Sample size = 4,583.
Note: All statistically significant effects are shown in decreasing order of absolute size.
HLE = Home Learning Environment.

29

Effect size is displayed as the standardised regression coefficient
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Non-Verbal Abilities (Picture Similarities)
Picture Similarities outcomes showed significant associations with demographic and
home environment factors but not with ECEC use (see Figure 9). Children’s Picture
Similarities scores tended to be higher where Home Learning Environment score was
higher and where Limit Setting was higher. Scores also tended to be higher where the
level of maternal education was higher, for girls and for higher birthweight children.
Figure 9: Comparing effect sizes for Picture Similarities in terms of home environment and
demographic covariates.30

Sample size = 4,583.
Note: All statistically significant effects are shown in decreasing order of absolute size.

30

No significant effects were found for ECEC use
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Socio-emotional outcomes

Hyperactivity
Hyperactivity outcomes showed effects of demographic and home environment variables
but no effect of ECEC (Figure 10). The largest effect was gender, with girls scoring lower
than boys; the next largest effect was for children in working households scoring lower
than those in non-working households. Hyperactivity tended to be higher where
Parent/child Conflict was higher and lower where Parent/child Closeness with higher.
Hyperactivity also tended to be lower where families were owner-occupiers.
Figure 10: Comparing effect sizes for Hyperactivity in terms of formal group, formal individual and
informal individual ECEC use aged two to three and home environment and demographic
covariates.

Sample size = 4,583.
Note: All statistically significant effects are shown in decreasing order of absolute size.

59

Emotional Symptoms
Figure 11 shows that Emotional Symptoms tended to be lower where Limit Setting was
higher. Children with higher formal ECEC use aged two to three also tended to exhibit
fewer emotional symptoms. Finally, children’s Emotional Symptoms scores tended to be
higher where parent’s psychological distress was higher.
Figure 11: Comparing effect sizes for Emotional Symptoms in terms of formal group, formal
individual and informal individual ECEC use aged two to three and home environment and
demographic covariates.

Sample size = 4,583.
Note: All statistically significant effects are shown in decreasing order of absolute size.
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Conduct Problems
Figure 12 shows that children from working households and girls tended to exhibit fewer
conduct problems. Conduct problems tended to be higher where Parent/child Conflict
and Limit Setting scores were higher. There were also associations for conduct problems
with formal group and formal individual ECEC use aged two to three, as discussed in the
previous chapter.
Figure 12: Comparing effect sizes for Conduct Problems in terms of formal group, formal individual
and informal individual ECEC use aged two to three and home environment and demographic
covariates.

Sample size = 4,583.
Note: All statistically significant effects are shown in decreasing order of absolute size.
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Peer Problems
The largest effect on Peer Problems was the association with formal group ECEC use
aged two to three, children with higher formal group ECEC use tending to have lower
levels of peer problems; see Figure 13. Peer Problems also tended to be lower where
Limit Setting was higher, where there was a higher level of Parent/child Closeness and
for girls. Peer Problems scores tended to be higher where Parent/child Conflict scores
were higher.

Figure 13: Comparing effect sizes for Peer Problems in terms of formal group, formal individual and
informal individual ECEC use aged two to three and home environment and demographic
covariates.

Sample size = 4,583.
Note: All statistically significant effects are shown in decreasing order of absolute size.
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Prosocial Behaviour
There were significant effects of demographic, home environment and ECEC factors on
Prosocial Behaviour (see Figure 14). The largest effect was of gender; Prosocial
Behaviour tended to be higher for girls than for boys. There were significant effects of
four of the home environment variables, the largest of these being of Limit Setting:
children with higher Limit Setting scores tended to have higher Prosocial Behaviour.
There was a positive effect of formal group ECEC use aged two to three on this outcome.
Figure 14: Comparing effect sizes for Prosocial Behaviour in terms of formal group, formal
individual and informal individual ECEC use aged two to three and home environment and
demographic variables.

Sample size = 4,583.
Note: All statistically significant effects are shown in decreasing order of absolute size.
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Behavioural Self-regulation
This scale shows effects of demographic, home environment and ECEC factors (see
Figure 15). Behavioural Self-regulation tended to be better for girls, where Limit Setting
was higher and where the Home Learning environment was higher and for children from
working households. Use of formal individual ECEC was associated with better
Behavioural Self-regulation.
Behavioural Self-regulation also tended to be higher for children from lone parent
households. It should be remembered that this effect of coming from a lone parent rather
than a couple household is from a multivariate regression model, so that this is the effect
of having a lone parent when all other factors (e.g., mother’s education, income, social
class) are equal. Often when children’s outcomes are found to be poorer in lone parent
households this is likely to be due to other socio-economic and demographic factors that
are associated with lone parenting, rather than lone parenting itself. The effect found
here was after allowing for a wide range of demographic factors.
Figure 15: Comparing effect sizes for Behavioural Self-regulation in terms of formal group, formal
individual and informal individual ECEC use aged two to three and home environment and
demographic variables.

Sample size = 4,583.
Note: All statistically significant effects are shown in decreasing order of absolute size.
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Emotional Self-regulation
Emotional Self-regulation tended to be higher for girls; it tended to be poorer where
Parent/child Conflict was higher (see Figure 16). There was also a small negative effect
of formal group ECEC use on Emotional Self-regulation. This parallels the association of
formal group ECEC use with more Conduct Problems (see Figure 12).
Figure 16: Comparing effect sizes for Emotional Self-regulation in terms of formal group, formal
individual and informal individual ECEC use aged two to three and home environment and
demographic variables.

Sample size = 4,583.
Note: All statistically significant effects are shown in decreasing order of absolute size.
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Co-operation
Co-operation tended to be higher for girls and for children from working families (see
Figure 17). It tended to be lower where household disorder (CHAOS scale) was higher.
Figure 17: Comparing effect sizes for Co-operation in terms of formal group, formal individual and
informal individual ECEC use aged two to three and home environment and demographic variables.

Sample size = 4,583.
Note: All statistically significant effects are shown in decreasing order of absolute size.

Interactions between ECEC use and the Home Learning Environment
Analysis has shown that both ECEC use and Home Learning Environment Index were
associated with child outcomes. It was hypothesised that there may be an interaction
between ECEC use and the Home Learning Environment: specifically, that the effect of
ECEC use on the outcomes would be smaller when the Home Learning Environment
Index score was high and the effect would be larger when the Home Learning
Environment Index score was low. This may be characterised as a saturation effect; i.e.
children already experiencing a rich home learning environment may have received
enough “learning opportunities” and thus may derive less benefit from time in an ECEC
setting than those whose home learning environment was less rich.
There was a significant interaction only between formal individual ECEC use (with
childminders) and Home Learning Environment Index in Picture Similarities outcomes,
but not for any other outcome.31 To investigate this interaction further, separate models
for children with high and low Home Learning Environment Index scores were analysed.

31

Interactions between Home Learning Environment Index and each type of ECEC are presented in Table
35 of the accompanying Technical Report.
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The results showed that there was only a positive association between Picture
Similarities and time in formal individual ECEC for children with lower Home Learning
Environment Index scores, in accordance with the “saturation hypothesis”.
For all other relationships between the three types of ECEC use and the ten child
outcomes (two cognitive outcomes and eight socio-emotional outcomes), no significant
interaction with Home Learning Environment was identified. This indicates that for most
outcomes ECEC was similarly beneficial for children with low and high Home Learning
Environment scores.

Chapter conclusions
Cognitive and socio-emotional outcomes reported in this chapter were significantly
associated with aspects of the home environment, including the quality of the parent/child
relationship, and with demographic factors. These findings are in line with previous
research which has found a relationship between factors of the home learning
environment and children’s cognitive and social development such as the EPPE project
(Sammons et al., 2003).
As with the findings in Chapter 4, it may be assumed that home environment predicts
child developmental outcomes, although it is likely in the case of these factors that
causation may be bi-directional such that child socio-emotional characteristics may also
influence parenting for example.32
Analyses also compared the effect sizes associated with ECEC use aged between two
and three, home environment variables and demographic variables. For cognitive
outcomes, the effects for demographics (particularly child gender and maternal
education) and home environment factors (particularly HLE and Limit Setting) are
stronger than those for individual ECEC (both formal and informal). For most socioemotional outcomes, the effects for formal group or individual ECEC are similar to those
seen for home environment factors (particularly Limit Setting and Parent/child Conflict),
although weaker than those seen for certain demographic factors (particularly a child’s
gender and whether they come from a working household). Formal individual ECEC also
has a significant but smaller association with Behavioural Self-regulation than
demographic factors (particularly gender and working or lone parent household) and
home environment factors (particularly Limit Setting). ECEC however has no association
with hyperactivity or cooperation, both of which are particularly influenced by
demographic factors (gender and working household) as well as showing a smaller
association with home environment factors (Parent/child Conflict or Closeness, and
Household Chaos respectively).

32

For further information on causal relationships see Chapter 2 in the accompanying Technical Report.
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Analyses also considered a potential interaction between the effects of Home Learning
Environment and ECEC use. However, an interaction was found in only one case:
specifically, ECEC with childminders was associated with higher Picture Similarities, but
only for children with lower HLE scores. This suggests that the advantages of a rich
home learning environment and the beneficial effects of time in ECEC are largely
independent, with even children having the most positive home environments still
showing beneficial associations from spending time in ECEC in most cases.
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Chapter 6: Discussion and conclusions
Aims
This report was concerned with two main objectives:
1. To explore the impact of introducing a policy of free early education for
disadvantaged two-year-olds on take-up of early education between two and three
years of age in the year following introduction of the policy.
2. To study the associations between the amount of differing types of early childhood
education and care (ECEC) and child development, as well as associations with
aspects of parenting.

Results and Discussion
The Impact of funded early education on ECEC use
Entitlement to funded early education for two-year-olds was introduced in September
2013 for children in the 20% most disadvantaged families and extended to children in the
40% most disadvantaged families in September 2014. The analysis explored the effects
of the official policy change on take-up and use of ECEC. ECEC was measured
according to a three-way classification, formal group ECEC (e.g. nurseries and
playgroups, and eligible for government funding), formal individual ECEC (e.g.
childminders, and eligible for government funding), and informal individual ECEC (e.g.
with friends, relatives or nannies, that is not eligible for government funding).
In summary, there was limited evidence of any increased use of early education in
response to the policy change.
Three possible explanations for these findings are:
1. This evaluation of the use of early education by two-year-olds occurred too soon
after the introduction of the policy change. In line with this, more recent census
data has shown subsequent increased take-up of ECEC among disadvantaged
two-year-olds.
2. Practice differed markedly amongst local authorities. In some cases parents were
funded to receive early education for two-year-olds in advance of the policy
change; conversely in some cases parents were unable to take up funded places
due to a lack of supply.
3. The results accurately reflect a lack of demand for early education by parents of
two-year-olds eligible for the policy.
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Other studies of the effects of policy change have also found that it can take several
years for the effect of a policy change to be evident, as discussed previously.

Are variations in use of ECEC associated with child development
outcomes?
The analyses provided evidence that the amount of early childhood education and care
(ECEC) that children received between the ages of two and three was associated with
differences for cognitive and socio-emotional outcomes measured at age three.
The associations were identified across all three groups of children studied, suggesting
that ECEC use has a positive benefit on cognitive and socio-emotional outcomes at age
three regardless of a child’s family disadvantage level. However, given the baseline
SEED report has indicated a lower starting point among disadvantaged children (Speight
et al., 2015), and that disadvantaged children are less likely to attend childcare settings
(Speight et al., 2010a), ECEC may be of particular importance for this group.
These associations were seen after allowing for the effects of a number of home
environment and demographic measures. The results varied for formal group, formal
individual and informal individual ECEC use.

Cognitive outcomes
There was a beneficial effect associated with use of both formal individual ECEC (i.e.
childminders) and informal individual ECEC (i.e. friends, relatives, neighbours and
nannies) for language development. For formal individual ECEC, greater time spent in
ECEC appears to relate to greater improvements in verbal abilities.

Socio-emotional outcomes
The socio-emotional outcomes of hyperactivity and co-operation under three years of age
appear to be unrelated to ECEC use. However, for other dimensions there are several
associations linked to formal group ECEC. The beneficial outcomes associated with use
of formal group ECEC (primarily day nurseries, nursery schools and playgroups) include
fewer emotional symptoms and peer problems and more prosocial behaviour. More
formal individual ECEC (with childminders) was associated with more prosocial
behaviour, and also better behavioural self-regulation.
Further detailed analysis of number of hours per week in ECEC revealed that greater
time spent in formal ECEC often related to increasing benefits for socio-emotional
development, particularly for emotional symptoms and peer problems. Benefits for
prosocial behaviour were particularly associated with between 26 and 35 hours per week
of formal group ECEC. Benefits for behavioural self-regulation were particularly
associated with between 16 and 25 hours per week of ECEC with childminders. Other
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research has frequently found beneficial effects associated with more time in formal
group ECEC, as in the review by Melhuish et al. (2015).
However children who received more than 35 hours per week of group ECEC were found
to have unfavourable associations with higher conduct problems and lower emotional
self-regulation than children receiving less than two hours a week (the baseline
comparison group), although this group of children comprised only 3.25% of sample
(n=149). It is noteworthy that the children who received more than 35 hours of group
ECEC when aged between two and three years were also more likely to have started
formal group ECEC use early in life. Analysis suggested that the early start in formal
group ECEC combined with high use aged two to three is a significant factor behind
these effects. Subgroup analysis indicated that spending 35 hours or less in group ECEC
was not associated with higher levels of Conduct Problems or lower Emotional Selfregulation. It should also be noted that these high formal group ECEC use children
experience lower levels of Peer Problems and Emotional Symptoms than other children,
indicating there are also benefits of spending more than 35 hours per week in formal
group settings.

Are variations in the home environment associated with child
development?
In line with previous research, analysis in this report showed that cognitive and socioemotional outcomes were also significantly associated with variations in the home
environment, including the quality of the parent/child relationship, aspects of parenting
behaviour, Home Learning Environment (HLE) and with demographic factors.
The relative importance of ECEC use compared to the effects associated with the home
environment varied depending on the outcome considered. For those outcomes where
there was a significant association with ECEC, the relative size of association in
comparison with home and demographic factors varied. For cognitive outcomes, the
effects for demographic and home environment factors were often stronger than those for
ECEC. For most socio-emotional outcomes, the effects for formal ECEC were similar to
those seen for home environment factors, although weaker than those seen for certain
demographic factors. ECEC had no association with hyperactivity or cooperation, both of
which are particularly influenced by demographic factors as well as showing a smaller
association with home environment factors.

Interactions between ECEC and Home Learning Environment (HLE)
Analysis found that the beneficial effects of ECEC use and of a rich Home Learning
Environment (HLE) are largely independent of each other. A positive association
between formal individual ECEC (childminders) use and non-verbal ability (Picture
Similarities) was only found for children with low HLE scores. In all other cases an
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interaction of this sort was absent, indicating that children with a rich HLE still benefit
from ECEC use.

Final conclusions
While this study did not offer clear evidence of the two-year-old offer affecting the take-up
of early education, subsequent census data (DfE, 2017a) indicate that such an effect is
now appearing. This suggests that a longer-term perspective of the effects of this policy
is warranted.
Individual ECEC, whether eligible for government funding (formal) or not (informal), was
associated with benefits for language development at age three years. Formal group
ECEC was associated with benefits for several aspects of socio-emotional development,
with fewer emotional symptoms, more prosocial behaviour and fewer peer problems.
It was found that the effects of ECEC use on child outcomes were the same for families
with all levels of disadvantage, in accordance with results from earlier English studies
(e.g., the EPPE study, Sylva et al., 2004). However, given that lower levels of baseline
functioning have been indicated for disadvantaged children (Speight et al., 2015), and
these children may be less likely to attend childcare settings (Speight et al., 2010a),
disadvantaged groups may be considered to have more to gain.
In addition, there were substantial effects upon child development outcomes at age three
years associated with aspects of the home environment, and these effects were often
similar in size to the effects of ECEC.
The beneficial effects of ECEC use and of a rich Home Learning Environment (HLE)
were found to be largely independent of each other, although there was some indication
that non-verbal benefits of formal individual ECEC were seen only for children with a low
HLE.
It remains to be seen whether and how these associations with child development
change over time, particularly as ECEC use changes as children get older, and the role
of quality in the impact of childcare, and these issues will be considered in later reports
from the Study of Early Education and Development (SEED).
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