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In many developed countries it is now the norm for preschool children to spend time

outside the home in early childhood education and care (ECEC). Research indicates that

attending ECEC can promote longer-term positive life outcomes, which is more likely

when the ECEC is of higher quality. In a UK study of 600 ECEC group settings for 3–4

year olds, staff qualifications were predictive of quality at private (for profit) settings. For

voluntary (not for profit) settings, which were more homogenous in staff qualifications,

having a staff training plan and a better staff to child ratio were found to be significant

predictors of quality. However, state funded nursery classes/schools, which tend to have

less favorable staff to child ratios than private and voluntary settings, also tended to

have higher process quality ratings, where the presence of more highly qualified staff

apparently allowed quality to be maintained with a larger number of children per staff

member. A comparison of equivalent quality data from separate UK studies, conducted

before and after a period of substantial policy change in relation to ECEC quality, indicated

that policy change may have powerful effects in improving ECEC quality with implications

for long-term child, and potentially adult, well-being.

Keywords: early childhood education and care (ECEC), preschool, policy change, early years educational policy,

early years and leadership

INTRODUCTION

Early Childhood Education and Care
In many developed countries it is now the norm for preschool children to spend time outside
the home in early childhood education and care (ECEC). For instance, on average across OECD
countries, 70% of 3-year-olds, 85% of 4-year-olds and 95% of 5-year-olds were enrolled in paid
ECEC of some form (or primary education) in 2014 (OECD, 2017). In the UK much of this ECEC
is in private (for profit), voluntary (not for profit) or state settings. State provision includes nursery
classes attached to a school, or a nursery school catering specifically for pre-school children, with a
small number of local authority nurseries, and also children’s centres that combine ECEC provision
with other services.

Research indicates that attending ECEC promotes school readiness and contributes to later
school attainment and positive life outcomes into adolescence (Sylva et al., 2008; Melhuish et al.,
2017). As well as affecting cognitive and educational outcomes, there is clear evidence that ECEC
experience can have long-term consequences for socio-emotional development. In the USA, several
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studies evaluating programs with disadvantaged populations
that use high quality ECEC as the intervention find positive
effects on socio-emotional development. Barnett (2008) found
that participation in the Early Head Start (EHS) program was
associated with small improvements in children’s behavioral
problems (Sammons et al., 2002; Love et al., 2005) in terms
of positive impacts on children’s social-emotional development,
including less aggressive behavior, more sustained attention, and
higher engagement in play.

Two Domains of ECEC Quality
Two broad dimensions of quality have been identified that
facilitate children’s development and learning: structural quality
(Early et al., 2007)—which includes adult-child ratios, staff
qualifications, group size, and the characteristics of the physical
space—and process quality (Slot et al., 2015)—which includes the
quality of the curriculum, pedagogical practices and the quality
of children’s experiences that support development. Frequently
there are relationships between structural characteristics and
process quality; for example the Effective Provision of Pre-
school Education (EPPE) study found that process quality was
associated with the qualification level of ECEC staff (Sylva
et al., 1999a; Melhuish et al., 2006) and the quality of early
years provision has also been shown to be associated with
managers’ qualification level (Mathers et al., 2007; Roberts et al.,
2010; Karemaker et al., 2011). In light of these findings, there
has been support to improve the qualification level of ECEC
staff in England, and there is evidence that it has indeed
risen (Brind et al., 2014; Simon et al., 2016). This increase
in qualifications may be related to improvements in quality
ratings of preschool provision over time (Ofsted, 2015). Another
structural characteristic that has been associated with better
quality provision is higher staff to child ratios (Mathers et al.,
2007; Roberts et al., 2010). For example, higher staff to child
ratios have been associated with a higher quality of staff/child
interactions in preschool settings (Karemaker et al., 2011). There
is also evidence that type of setting may be associated with
the quality of provision, for example two UK studies (Sylva
et al., 1999b; Roberts et al., 2010) found higher quality in state-
maintained settings.

It is likely that the relationships observed between aspects of
structural quality and process quality are, at least to some extent,
causal.Wewould therefore anticipate that changes to factors such
as staff qualifications and training or staff to child ratios will
ultimately affect the process quality of settings.

Research Aims
The aim of this research is to investigate the associations between
structural and process quality measures at settings in the SEED
study, and to explore the hypothesis that these relationships may
vary according to the type of ECEC settings considered (e.g.,
private provision, state-funded provision). This research is of
importance because, as discussed in the following section, the
process quality of the ECEC which children attend may affect
their educational and later life outcomes. An understanding of
how structural quality influences process quality is therefore of
use in developing more effective ECEC provision.

The Benefits of High Quality ECEC
It has been shown that positive benefits of ECEC are more likely
if the ECEC experiences are of high quality. In studies of the
general population, there is also evidence that the quality of the
ECEC is important for children’s future educational, cognitive
and behavioral outcomes (Melhuish, 2004; Sylva et al., 2004,
2010; Barnes and Melhusih, 2016) all of which are relevant
for subsequent mental health. Similarly, the high quality ECEC
intervention in the Abecedarian Project (Muennig et al., 2011)
was linked with long-term beneficial effects. Manning et al.
(2010) in a meta-analysis showed reduced deviance, increased
social participation, and reduced crime once children had
reached adolescence. McLaughlin et al. (2007) showed that
the early intervention reduced later depression, and Barnett
(2008) reported that the Abecedarian program group reported
fewer depressive symptoms and less substance abuse at age
21. Other evidence comes from less intensive intervention.
A study conducted in Chicago (Reynolds et al., 2011) gives
evidence of long term benefits for less advantaged children
who started preschool aged three or four compared to those
who started later. These benefits were larger for boys than
for girls and were also larger among children whose parents
did not complete high-school. When followed up at age 28,
children who had started preschool aged three to four had
higher levels of educational achievement, higher incomes and
were less likely to have drug problems or involvement with
crime, as compared to children who had started preschool at a
later age. For example, in the Netherlands, Broekhuizen et al.
(2014) found beneficial effects on behavior problems associated
with higher quality of ECEC, which were also found in the
UK (Sammons et al., 2002; Sylva et al., 2004). In the USA,
research has indicated that higher ECEC quality (e.g., child-
teacher relationships and interactions) can be prospectively
related tomore social competence and fewer behavioral problems
(Peisner-Feinberg et al., 2001; NICHD Early Child Care Research
Network, 2006; Burchinal et al., 2008; Mashburn et al., 2008),
with some effects lasting into adolescence (Vandell et al., 2010).
Studies have also demonstrated that children’s behavioral self-
regulation and emotional understanding can be improved by
exposure to ECEC of high quality, specifically where there is
a comprehensive socio-emotional curriculum and where staff
development has focussed on the responsiveness of staff/child
interactions (Bierman et al., 2014; Landry et al., 2014). This
indicates that changing the quality of ECEC may enhance
children’s outcomes, including socio-emotional development.

The relevance of high quality ECEC is likely to differ
depending on child characteristics. Studies have shown that
exposure to ECEC of high quality can help to close the gap
between levels of behavioral problems found in boys and girls,
which generally tend to be higher in boys. Among disadvantaged
children, it has been found that the level of behavioral problems
in boys is reduced by exposure to high quality ECEC whilst
the same exposure has much less effect on the levels of
behavioral problems in girls (Votruba-Drzal et al., 2004, 2010).
This may be in part because boys, who tend to have lower
levels of self-regulation than girls, derive greater benefit from
exposure to more structured environments (Votruba-Drzal et al.,
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2004, 2010). A study by Broekhuizen et al. (2015) explored
whether children’s emotional self-regulation and their gender
were independent moderators of the effects of ECEC quality or
whether the generally lower levels of emotional self-regulation
among boys was a partial explanation for the moderating effect
of child’s gender. The study concluded that children’s emotional
self-regulation and their gender were independent moderating
factors. This study also provides evidence for differences in the
susceptibility of children to the effects of ECEC quality depending
on their temperaments. Specifically, children with lower self-
regulation show greater decreases in social abilities when exposed
to low quality ECEC and also greater increases in social abilities
when exposed to high quality ECEC, as compared to children
with higher levels of self-regulation. This finding bears out earlier
work by Belsky (1997). A similar pattern has been observed
with regard to children’s reactivity. Children with more reactive
temperaments are both more likely than other children to exhibit
behavioral problems when exposed to low quality ECEC and
are also more likely to exhibit good levels of socio-emotional
skills when exposed to high quality ECEC (Deynoot-Schaub and
Riksen-Walraven, 2006; Pluess and Belsky, 2009; Almas et al.,
2011; Phillips et al., 2012).

The Relevance of the Policy
Context—Illustrated by the UK
In the UK, the period since 1999 has seen substantial policy
developments for ECEC provision influenced extensively by
research findings (Melhuish, 2016). Based on the established
benefits of ECEC, successive UK government policies provided
free ECEC provision for all 3–4 year olds in 2004 and undertook
to improve the quality of provision through various measures,
and have also extended funding for ECEC provision by increasing
the number of hours funded and decreasing the age at which
eligibility starts.

In 2017 provision was extended to 570 h annually for all
3–4 year olds, with an additional 570 h annually for children
whose parents are working (Melhuish et al., 2017). From
2013 2 year old children from disadvantaged families (defined
by the receipt of specific benefits) also became eligible for
570 annual hours of funded ECEC, and from 2015 this
provision was extended to 2 year old children from households
which were moderately disadvantaged, including children from
families with low incomes and children with Special Educational
Needs/Disabilities (SEN/D). This state provision of funding for
ECEC for 2 year old children in the UK covers approximately the
40% most disadvantaged families by income.

The Statutory Framework for the Early Years Foundation
Stage, which has legal foundations in the Childcare Act 2006, sets
out statutory requirements for ECEC for children aged 0–5 in the
UK with the aim of ensuring that all provision is of high quality
so that “no child gets left behind” (Department for Education,
2014). The extent to which early years providers satisfy these
requirements has been monitored by the Office for Standards
in Education (Ofsted), since Ofsted began monitoring ECEC in
2001. In addition, there have been several government-funded
schemes to improve quality of ECEC provision particularly from

2004 onwards, when state-funded universal provision started for
3 and 4 year olds.

This paper considers the relationship between structural and
process aspects of quality in ECEC group settings for 3- and
4-year-old children from the Study of Early Education and
Development (SEED) study, a large-scale ongoing longitudinal
study in England that is investigating the potential impact of
ECEC on children’s outcomes in school and personal well-being.
Then a comparison is presented between ECEC quality data from
the SEED study collected in 2014–2016 and equivalent data from
the Effective Provision of Pre-school Education (EPPE) study
(Sylva et al., 2004, 2010). The EPPE study was conducted in six
English local authority (LA) areas, chosen to provide coverage
of urban and rural areas, more and less disadvantaged areas and
to ensure ethnic diversity. Within each LA, centres were selected
from the six most common types of provision: playgroups, local
authority/voluntary day nurseries, private day nurseries, nursery
schools, nursery classes, and integrated centres combining care
and education. Centres were selected randomly within each type
of provision in each LA. The sample consisted of 141 centres
(Sylva et al., 2004).

The existence of these two large datasets on the quality of
group ECEC in England, which are approximately nationally
representative at their respective time points, enables a
comparison before and after a period of extensive policy change
that transformed the early years sector, and which was intended
to increase both the uptake and quality of ECEC for children,
particularly for those 3–5 years of age. This comparison can
inform on whether policy change, as seen in the UK, is
associated with change in ECEC quality. If so, then there is
the possibility that there may be consequences for later child
outcomes, including socio-emotional development and well-
being, for the country’s population. It may also be transferable
to other contexts.

Strengths and Limitations
Strengths of this study are the large sample size, comprising
598 ECEC settings, and the wide range of settings type studied.
ECEC settings are also included from all regions of England.
A limitation of the study is that settings were chosen that
were attended by children from the SEED study, which was
highly clustered and in which disadvantaged children were over-
represented. For this reason, although the SEED sample of
settings is geographically diverse and includes settings of all main
types, it is not a representative sample of all ECEC settings
in England.

METHODS

Sampling
As part of the SEED longitudinal study, a sample of 5,642 children
born in England between September 2010 and August 2012
was selected using national child benefit records (state benefits
available to parents with children). Sampling on the basis of
geographical location (postcode districts) eligible families with
children of the relevant age were selected for interview. This
procedure produced a highly clustered sample. Children were
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selected according to family income so that approximately one
third of the sample came from the most disadvantaged 20%
of families by income, one third of the sample came from the
next most disadvantaged 20% of families and one third of the
sample came from the least disadvantaged 60% of families. A
list of ECEC settings was obtained by asking parents which
settings their children were attending as part of the SEED parent
interviews. The sample was stratified by provider type, with
settings classified as one of private, voluntary, state nursery class,
nursery school, children’s centre or local authority nurseries
(LAN) (Melhuish and Gardiner, 2018).

Settings were selected so that the percentage in each category
was similar to the percentage in that category across all settings
used by children participating in the SEED study. If a provider
did not wish to participate it was, wherever possible, replaced
with the same type of provider from the same geographical area.
The sample of ECEC settings came from all parts of England;
it comprised 598 settings attended by children aged 3 to 4
participating in the SEED study.

Structural Quality
A staff interview was conducted with the manager of
each childcare setting. During this structured interview
a questionnaire was completed by the visiting researcher
recording information on the structural quality of the ECEC
setting provided by the setting manager. Information gathered
comprised answers on the following topics: number of places
at the setting, setting on single site/multiple sites, minimum
age of children, maximum age of children, staff to child ratio,
whether the settings had special educational needs and disability
(SEN/D) provision, mean level of staff qualification, manager’s
highest qualification, whether the setting had a staff training
plan, whether the setting had a staff training budget, frequency
of staff continuing professional development (CPD), frequency
of staff supervision and rate of staff turnover.

The overall staff to child ratio was calculated as the number
of staff at a setting divided by the number of children at the
setting, so higher ratios mean that there are fewer children per
member of staff. The qualifications of ECEC staff and managers
were recorded as equivalent to the following levels: Level 1 =

GCSE (General certificate of secondary education; taken at age
16) D-G (lower level of pass), Level 2= GCSE A∗-C (higher level
pass), Level 3 = A-Level (Advanced level examinations taken at
age 18), Level 4=Certificate of Higher Education (beyond age 18;
lower level), Level 5=Diploma of Higher Education (beyond age
18, higher level), Level 6= Batchelor’s degree, Level 7=Master’s
degree, Level 8= Doctorate.

Process Quality
Process quality was assessed by trained researchers during a
half-day observational visit to each setting included in the
study. Overall process quality for the settings attended by 3–
4 year olds was assessed using the revised Early Childhood
Environmental Rating Scale (ECERS-R) (Harms et al., 2005).
This assessed settings quality using five domains: Space and
Furnishings (e.g., room layout, accessibility of resources),
Personal Care Routines (e.g., welfare requirements such as health

& safety and provision for sleeping), Language and Reasoning
(e.g., supporting children’s communication, language and
literacy development; supporting children’s critical thinking),
Activities (e.g., provision of an exciting and accessible learning
environment, resources to support specific types of play),
Interaction (e.g., supervision, support for social interactions)
and Programme Structure (e.g., opportunities for children to
access their own curriculum, planning schedules/routines to
meet children’s needs). The curriculum extension of the ECERS-
R scale, ECERS-E (Sylva et al., 2011) was used to assess the
specifically educational quality of the settings for 3–4 year olds;
this consisted of the three domains: Literacy (e.g., opportunities
for emergent writing, letters and sounds), Mathematics (e.g.,
number skills and reasoning) and Diversity (e.g., planning for
children’s individual learning needs, valuing and respecting other
cultures, gender diversity). The quality of staff/child interactions
was assessed using the Sustained Shared Thinking and Emotional
Well-being scale (SSTEW) (Siraj et al., 2015) comprising
five domains: Building Trust, Confidence and Independence
(e.g., self-regulation and social development, encouraging
choices and independent play, planning for small group, and
individual interactions); Supporting and Extending Language
and Communication (e.g., encouraging children to interact with
others, staff actively listening to children, and encouraging
children to listen, staff supporting children’s language use);
Supporting Emotional Well-being (staff supporting children’s
social and emotional communication); Supporting Learning
and Critical Thinking (e.g., supporting curiosity and problem
solving, encouraging sustained, shared thinking during story
time, encouraging sustained, shared thinking in investigation,
and exploration, supporting concept development and higher
order thinking); and Assessing Learning and Language (e.g.,
using assessment to support and extend learning and critical
thinking, assessing language development). For all three scales
the total scale score was the mean of the subscale scores.
The scores on the process quality scales had a range of 1–7.
Quality was classified as Inadequate (<3), minimal (≥3 and <4),
adequate (≥4 and <5), good (≥5 and <6) or excellent (≥6).

These measures were selected because they are commonly
used in the UK and internationally to assess the quality of
ECEC settings, they have high levels of inter-rater reliability
(Clifford and Reszka, 2010; Whitebread et al., 2015), and they
have been shown to capture key elements of settings quality.
Quality assessed using these methods has also been shown to
have some predictive value for the future outcomes of children
attending ECEC settings (Sylva et al., 2010).

Analysis Strategy
Structural characteristics of settings and process quality were
compared by provider type: private, voluntary, state nursery
class/school, and children’s centre (the number of local authority
nurseries was small and these were omitted from comparisons).
Means of the continuous measures were compared using the
Wilcoxon rank sum test, while the proportions for binary
characteristics—including whether or not process quality was
“excellent” or “good or better”—were compared using the
χ-square test for proportions.
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The relationship between structural factors and process
quality was examined using multiple linear regression of process
quality measures as predicted by the structural characteristics of
settings. Manager’s highest qualification was omitted from the
list of structural covariates because of potential collinearity with
mean level of staff qualification. Factors associated with settings
achieving “excellent”/“good or better” process quality were
explored using logistic multiple regression models. Preliminary
analysis showed that the relationships between structural
characteristics and process quality differed by setting type;
these regression models were therefore fitted separately for
the different types of settings. For nursery classes/schools and
children’s centres the logistic regression models for “excellent”
and “good or better” scores were not fitted as the sample sizes
were too small to make these models reliable.

Comparing the Quality of ECEC Before and
After Significant Policy Change
In order to examine how quality of ECEC provision has changed
over time in England, this section compared data collected in
2015–2016 from the SEED study with data collected in 1998–
1999 for the Effective Provision of Pre-School Education (EPPE)
study (Sylva et al., 1999b). This enabled a comparison between
the quality of ECEC settings before and after a period of
rapid policy development in the area of ECEC, which occurred
across the years 1999–2014 as described by Melhuish (2016).
Both studies collected data on samples of settings that were
approximately representative of ECEC group settings for 3–4
year old children in England at the relevant time. Both the
EPPE (Sylva et al., 1999a) and SEED (Melhuish and Gardiner,
2018) studies included data collected by similar methodologies
using the ECERS-R (Harms et al., 2005) and ECERS-E (Sylva
et al., 2011) measures, as well as data on structural characteristics
through similar staff interviews. In both studies the ECERS-
R and ECERS-E were conducted according to the respective
manuals. In both studies researchers collecting quality data
were trained extensively on the observational instruments and
one person acted as the “standard” in a reliability exercise.
Inter-observer reliability was checked through five centres being
rated by a researcher and the person acting as “standard.”
Comparison between observers indicated good levels of inter-
observer reliability (Kappa range = 0.75–0.90, median = 0.81).
Further information on the methodology of the EPPE study can
be found in Sylva et al. (1999b) and for the SEED study in
Melhuish and Gardiner (2018).

RESULTS

Type of SEED Settings
The largest type of ECEC settings in the SEED study was private
(302, 50.5%), with voluntary settings providing the second
largest group (143, 23.9%), nursery classes/schools made up
20.6% (123), and the 26 children’s centres represented 4.3%.
The four local authority nurseries (0.7%) were too few for
reliable analysis.

Structural Characteristics of SEED
Settings
Summary statistics for structural characteristics of settings are
shown for continuous measures in Table 1, and for binary
measures in Table 2. Structural characteristics for the different
settings types were compared with those for private settings
which, as the largest group, was use as the baseline. There were
a number of significant differences in structural characteristics
between types of settings. Voluntary settings tended to be smaller
than private settings and tended to have a narrower age range
for children. Nursery classes/schools tended to have more highly
qualified managers and staff than private settings, but also had
lower staff to child ratios (i.e., more children per member
of staff).

Quality of SEED Settings and Quality by
Type
Mean ECERS-R (overall quality) for all settings was 5.28, a
“good” rating, whilst ECERS-E (educational quality) and SSTEW
(quality of staff/child interactions) had means of 4.18 and 4.70,
respectively, (both in the “adequate” range); see Table 3. 62.7%
of settings achieved a “good or better” standard on the ECERS-
R scale, with 26.8% achieving an “excellent” rating. These figures
were somewhat lower for the other scales with 44.3% registering
“good or better” and 14.5% “excellent” on the SSTEW scale and
26.4% achieving “good or better” ratings on the ECERS-E scale
and 5.7% achieving “excellent” scores on this scale. Children’s
centres and nursery classes/schools had significantly higher mean
quality scores than private settings (reference group) on all
three quality scales. The proportions of children’s centres and
nursery classes/schools with “excellent” and “good or better”
scores were significantly higher than the proportion of private
settings achieving scores in these ranges. Voluntary settings
had significantly lower mean scores than private settings on
the ECERS-E scale (educational quality) and the proportion of
voluntary settings with “good or better” ECER-E scores was
significantly lower than for private settings.

Process Quality in Terms of Structural
Quality in the SEED Study
The results of the regression models of process quality in
terms of structural characteristics of ECEC settings are given
in Tables 4–7. Statistically significant associations between
structural characteristics and process quality were found for
all settings types. As hypothesized, the associations between
structural and process quality also differed between the different
settings types.

In private settings, there were significant associations between
higher quality on the ECERS-R, ECERS-E and SSTEW scales
and having a larger number of places, a higher mean level
of staff qualification and a minimum age of 2 for children.
Having SEN/D provision was significantly associated with higher
ECERS-E scores. Achieving excellence on the ECER-R scale
was associated with a higher mean level of staff qualification
and a lower frequency of staff CPD. Larger settings (settings
with a larger number of places) were associated with higher
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TABLE 1 | Summary of continuous structural characteristics.

Structural characteristic Missing values Minimum

value

Maximum

value

Mean

value

Mean values by type

N % Private Voluntary Nursery

class/school

Children’s

centre

Number of places 7 1.17 4 318 50.75 54.95 38.27 51.65 69.48

Minimum age of children 0 0.00 0 3 1.31 0.65 1.54 2.76 0.81

Maximum age of children 0 0.00 3 19 5.80 6.10 5.46 5.55 5.46

Ratio: children aged 3–4 per staff member 1 0.17 2 13 8.13 7.70 7.36 10.03 8.65

Overall ratio: children per staff member 8 1.34 1 40 5.53 4.33 4.34 10.08 4.89

Mean level of staff qualification 0 0.00 0 5.88 3.17 3.02 2.90 3.78 3.43

Manager’s highest qualification 15 2.51 2 8 5.11 4.91 4.52 6.16 6.08

Frequency of CPD 14 2.34 1 24 4.73 4.39 3.63 6.10 8.50

Frequency of staff supervision 11 1.84 1 52 8.67 9.02 7.13 10.14 7.00

% staff replaced in last year 1 0.17 0 100 10.57 11.62 9.66 9.29 10.18

Group size 598 302 143 123 26

Mean values for a given type of setting are shown in bold italics if they are statistically significantly different from the mean value for private settings which, as the largest group of settings,

is used as the reference group. The test used is the Wilcoxon rank sum test for difference in means; the cut-off for statistical significance is p = 0.05 in a two-sided test.

TABLE 2 | Summary of binary structural characteristics.

Structural characteristic Missing values % with

characteristic

% with characteristic by type

N % Private Voluntary Nursery

class/school

Children’s

centre

Centre on single site 2 0.33 75.7 59.9 90.1 96.7 76.9

Has SEN/D provision 11 1.84 63.2 61.5 67.1 62.8 65.4

Has training plan 2 0.33 86.6 90.0 80.4 84.4 92.3

Has training budget 2 0.33 56.4 49.8 43.4 82.8 80.8

Group size 598 302 143 123 26

The percentage of setting with a given structural characteristic is shown in bold italics if it statistically significantly different from the percentage for private settings which, as the largest

group of settings, is used as the reference group. The test used is a chi-square test for a difference in proportions; the cut-off for statistical significance is p = 0.05 in a two-sided test.

likelihood of achieving excellent ECERS-E scores, whilst excellent
SSTEW scores were associated with larger settings and a higher
overall staff to child ratio. Larger settings were associated with
a higher likelihood of achieving “good or better” scores on
all three quality scales. A minimum age of 2 for children was
associated with “good or better” scores on the ECERS-E and
SSTEW scales, a higher mean level of staff qualification was
associated with achieving “good or better” scores on the ECERS-
R and SSTEW scales; a higher overall staff to child ratio was
associated with achieving “good or better” ECERS-R scores;
see Table 4.

In voluntary settings, having a training plan in place and a
higher overall staff to child ratio were associated with higher
scores on the ECERS-R scale. Having a higher staff to child ratio
(i.e., fewer children per member of staff) was associated with
higher scores on the ECER-E scale. Having a training plan in
place was also associated with higher SSTEW scores. Not having
SEN/D provision was associated with an increased probability of
achieving excellent ECERS-R scores. A higher staff to child ratio
and a minimum age of 0–1 for children were associated with
an increased probability of achieving “good or better” ECERS-E
scores. Finally, having a training plan in place was associated with

an increased probability of achieving “good or better” SSTEW
scores; see Table 5.

For nursery classes/schools a lower maximum age for children
was associated with higher ECERS-R and ECERS-E scores;
having a training budget in place was associated with higher
ECERS-E and SSTEW scores and a lower rate of staff turnover
was associated with having higher SSTEW scores; see Table 6.

For children’s centres a higher mean level of staff qualification
was associated with achieving higher scores on the ECERS-R
scale; see Table 7.

Results of the Comparison Between SEED
and EPPE
The ECERS-R and ECERS-E quality scores were compared for
the SEED and the earlier EPPE samples overall. The mean
ECERS-R score (overall quality) for settings in the EPPE study
was 4.29, compared to a mean of 5.28 in SEED. For ECERS-
E the mean for EPPE was 3.17 whilst the mean for SEED was
4.18. A comparison of these scores by category is given in
Figure 1 (ECERS-R) and Figure 2 (ECERS-E). There is a greater
proportion of poorer quality settings (i.e., inadequate, minimal,
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TABLE 3 | ECEC Settings quality scores.

Group N ECERS-R ECERS-E SSTEW

Mean quality scores All 598 5.28 4.18 4.70

Private 302 5.14 4.03 4.51

Voluntary 143 5.12 3.81 4.51

Nursery class/school 123 5.68 4.79 5.26

Children’s centre 26 5.72 4.85 5.34

Percentage with excellent quality scores All 598 26.8 5.7 14.5

Private 302 21.2 3.3 9.6

Voluntary 143 19.6 2.8 8.4

Nursery class/school 123 45.5 12.2 29.3

Children’s centre 26 38.5 15.4 30.8

Percentage with good or better quality scores All 598 62.7 26.4 44.3

Private 302 57.0 20.9 37.4

Voluntary 143 55.2 12.6 35.7

Nursery class/school 123 80.5 51.2 65.0

Children’s centre 26 84.6 46.2 69.2

The mean quality score for a given type of setting is shown in bold italics if, in a linear regression of quality score in terms of setting type, it showed a significant difference from the

Private settings which, as the largest group, was used as the baseline (comparison) group.

The percentage of settings of a given type with excellent quality scores is shown in bold italics if, in a logistic regression of “excellent quality score (yes/no)” in terms of setting type, it

showed a significant difference from the Private settings which, as the largest group, was used as the baseline (comparison) group.

The percentage of settings of a given type with good or better quality scores is shown in bold italics if, in a logistic regression of “good or better quality score (yes/no)” in terms of setting

type, it showed a significant difference from the Private settings which, as the largest group, was used as the baseline (comparison) group.

and adequate) in the EPPE study than in the SEED study for both
ECERS-R and ECERS-E. This indicates that the quality of ECEC
settings in England on these measures has improved between the
time of EPPE and the time of SEED.

From the staff interviews carried out by both studies,
comparable data on staff qualifications were derived. The
qualification levels of both managers and staff at ECEC settings
increased between the EPPE interviews in 1998–1999 (Taggart
et al., 2000) and the SEED interviews in 2014–2016 (Melhuish
and Gardiner, 2018). A comparison of manager’s highest
qualification between the EPPE and SEED studies is shown in
Figure 3. The percentage of managers with a degree (Level 5
or above) rose from 43% in the EPPE study to 66% in the
SEED study. Comparing the mean level of staff qualification (see
Figure 4), we see that the most common level was 3–4 in both
the SEED and EPPE studies; the second most common level for
EPPE was a Level 2, whilst for SEED it was a Level 5 or above. It
seems likely that the rise in ECEC quality between EPPE (1998–
1999) and SEED (2014–2016) is partly due to the improvements
in the qualification levels of staff and managers over this period.

DISCUSSION

Factors Associated With Process Quality
In line with previous research (Sylva et al., 1999b; Roberts
et al., 2010; Brind et al., 2014; Ofsted, 2015), quality was found
to vary by type of setting, with nursery classes/schools and
children’s centres tending to have higher process quality than the
private and voluntary settings, which made up the majority of
ECEC provision.

This study also found a wide ranging pattern of associations
between the structural characteristics of ECEC settings and their
process quality, which are relevant to policy development. As
with any observational study, it cannot be assumed that these
associations are causal, nor can it be assumed that, if they are
causal, the direction of causation necessarily runs from structural
characteristics to process quality. In some cases it is possible that
causation could go in the other direction; for example, it could be
that the associations between higher levels of staff qualification
and higher process quality arise because higher quality settings
are more successful in recruiting more highly qualified staff.
There may also be unobserved confounding factors, which
influence both structural characteristics and process quality.
Nevertheless, it is cautiously suggested that the best explanation
for the observed associations is mainly a causal one from
structural characterizes to process quality, so that over time
improving factors such as staff qualification levels and staff to
child ratios would tend to result in improvements in ECEC
settings quality.

There were some differences depending on the way that
centres were funded and managed. It appears that staff
qualification level was a significant driver of quality at private
ECEC settings, which is in accord with existing research (Sylva
et al., 1999b; Melhuish et al., 2006; Mathers et al., 2007; Roberts
et al., 2010; Karemaker et al., 2011) For voluntary (not for profit)
settings, which may be more homogenous in the level of staff
and manager qualifications, the presence of a training plan was
a significant predictor of higher quality. In line with earlier
studies, a higher staff to child ratio was found to be a significant
predictor of quality (Mathers et al., 2007; Roberts et al., 2010;
Karemaker et al., 2011). However, it should be noted that state
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TABLE 6 | Results of regression models of quality in terms of structural

characteristics; nursery classes/schools.

Model coefficient Quality outcome

ECERS-R ECERS-E SSTEW

Predictors

of ECERS-R

Predictors

of ECERS-E

Predictors

of SSTEW

β β β

Setting is on single site +0.072 −0.354 +0.074

Number of places at

setting

+0.276 +0.234 +0.163

Minimum age for

children is 3 vs. 0–1

+0.289 +0.360 +0.162

Maximum age for

children

−0.328 −0.431 −0.218

Overall staff to child

ratio at setting

+0.304 +0.278 +0.125

Mean level of staff

qualification

−0.039 −0.245 +0.046

Setting has SEN/D

provision

+0.164 +0.297 +0.220

Training plan in place +0.050 +0.180 +0.057

Training budget in place +0.231 +0.573 +0.613

Frequency of staff CPD −0.025 −0.061 −0.061

Frequency of staff

supervision

−0.146 −0.232 −0.130

Rate of staff turnover −0.113 −0.181 –0.307

Sample size = 106.

β is the model coefficient from a multivariate linear regression of quality in terms of the

covariates. For the continuous covariates this gives the change in the outcome variable

corresponding to a 2 standard deviation change in the covariate. For binary covariates

this gives the difference between settings with and without the characteristic in question.

Model coefficients which are significantly different from zero at the p = 0.05 level are

shown in bold italics.

funded and managed nursery classes/schools, which tend to have
lower staff to child ratios than private and voluntary settings,
also tended to have higher process quality ratings. It may be that
the presence of more highly qualified staff and managers allows
quality to bemaintainedwith a larger number of children per staff
member. In a number of cases a narrower range of child ages was
associated with higher quality provision, although this finding
was not uniform since in voluntary settings for 3–4 year olds an
increased probability of achieving “good or better” curriculum
quality was associated with settings having a younger starting
age for children. This is an area which may merit further study.
At private settings for 3–4 year olds, excellence on the ECER-R
scale was associated with a lower frequency of staff professional
development (CPD). It is probable that this is an instance of
reverse causation. That is, those settings that are seeking to
improve have increased their frequency of CPD whilst those that
have already achieved high quality standards have not needed to
do so.

Changes Over Time Between the EPPE and
SEED Studies
The EPPE (1998–1999) and the SEED (2014–2016) samples of
ECEC settings were approximately representative of the early

TABLE 7 | Results of regression models of quality in terms of structural

characteristics; children’s centres.

Model coefficient Quality outcome

ECERS-R ECERS-E SSTEW

Predictors

of ECERS-R

Predictors

of ECERS-E

Predictors

of SSTEW

β β β

Setting is on single site +0.111 +0.491 +0.355

Number of places at

setting

+0.317 +0.539 +0.625

Minimum age for

children is 3 vs. 0–1

+0.157 +1.407 −0.099

Maximum age for

children

+0.755 −0.111 +0.337

Overall staff to child

ratio at setting

−0.010 +1.164 +0.759

Mean level of staff

qualification

+0.893 +0.883 +1.128

Setting has SEN/D

provision

−0.466 +0.204 −0.686

Training plan in place +1.857 +0.846 +1.584

Training budget in place −0.953 −0.587 −0.859

Frequency of staff CPD +0.069 +0.082 −0.328

Frequency of staff

supervision

+0.960 −1.239 −0.244

Rate of staff turnover −0.946 −0.534 −1.390

Sample size = 25.

β is the model coefficient from a multivariate linear regression of quality in terms of the

covariates. For the continuous covariates this gives the change in the outcome variable

corresponding to a 2 standard deviation change in the covariate. For binary covariates

this gives the difference between settings with and without the characteristic in question.

Model coefficients which are significantly different from zero at the p = 0.05 level are

shown in bold italics.

years sector at the time of the studies. The increase in quality
between the EPPE and SEED studies over more than a decade
on both the overall quality (ECERS-R) and curriculum quality
(ECERS-E) is striking, during which time period there was a
strong policy focus on increasing both the quantity and the
quality of provision. This trend of increasing quality over time is
in line with observations by the national organization responsible
for assuring quality in the UK (Ofsted). The proportion of ECEC
providers they judged to be good or outstanding increased from
74% in 2012 to 93% in 2017 (Ofsted, 2017), although it should
be borne in mind that the validated quality measures used in
the EPPE and SEED studies and the criteria used by Ofsted are
significantly different. An increase in the qualification level for
both setting managers and staff was also observed between the
EPPE project and the SEED study. This is in line with evidence
from the UK Labor Force Survey, which covers a similar period of
time (Simon et al., 2016) It is probable that this increase is related
to the rise in quality levels.

During the period of time between the two studies,
raising staff and manager qualifications and facilitating in-
service professional development have featured in government
policy initiatives. These factors are likely to increase quality
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FIGURE 1 | Percentage breakdown of ECERS-R scores by quality level in the EPPE and SEED studies. Quality is classified as Inadequate (<3), minimal (≥3 and <4),

adequate (≥4 and <5), good (≥5 and <6) or excellent (≥6). Figure © 2017 NatCen Social Research, University of Oxford and Action for Children, reproduced

with permission.

FIGURE 2 | Percentage breakdown of ECERS-E scores by quality level in the EPPE and SEED studies. Quality is classified as Inadequate (<3), minimal (≥3 and <4),

adequate (≥4 and <5), good (≥5 and <6) or excellent (≥6). Figure © 2017 NatCen Social Research, University of Oxford and Action for Children, reproduced

with permission.

according to the analyses of structural factors as predictors
of quality. Hence these findings may indicate that the
increasing professionalization of the ECEC workforce as well
as influencing qualification guidelines in the early years
statutory framework, as elements of the policy change over
the period, are factors in the observed change in ECEC
quality in the approximately 15 years between the EPPE and
SEED studies.

The improvement in quality seen between the time of the
EPPE and SEED study is linked to a reduction in the incidence

of poor quality and a corresponding increase in medium and
high quality. This is relevant to future research that explores
the relationship between ECEC quality and child development.
Previously, where studies have found effects upon child outcomes
linked to quality the studies have typically included ECEC
centres that vary substantially across the quality range including
substantial amounts of poor quality. Much of the effect upon
outcomes in such studies (Sammons et al., 2002; Burchinal
et al., 2008; Mashburn et al., 2008; Broekhuizen et al., 2015)
derives from the poorer outcomes associated with poor quality
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FIGURE 3 | Comparison of level of manager’s qualification in the EPPE and SEED studies. Figure © 2017 NatCen Social Research, University of Oxford and Action for

Children, reproduced with permission.

FIGURE 4 | Comparison of level of staff qualification in the EPPE and SEED studies. Figure © 2017 NatCen Social Research, University of Oxford and Action for

Children, reproduced with permission.

as compared with medium to high quality. The consequence
therefore of reducing the prevalence of poor quality is likely
to be that quality effects upon child outcomes will be reduced
and potentially be too small to be systematically of statistical
significance in situations where there are a large number of
covariates that are associated with powerful effects upon child
outcomes. In such circumstances a study may conclude that there
are no quality effects upon child outcomes, and this message
may be seized upon by those (e.g., politicians) eager to reduce
expenditure onmaintaining good quality ECEC provision. Hence
there is a socio-political danger inherent in the interpretation

of a study’s results without reference to the larger context
of research.

Burchinal (2017) has referred to the reducing size of quality
effects in more recent studies and possible reasons given are the
reducing incidence of poor quality ECEC, and the inability of
existing measures to adequately capture the aspects of ECEC
most likely to influence child outcomes. This latter reason was
the motivation behind the production of the Sustained Shared
Thinking and Emotional Well-being (SSTEW) scale (Siraj et al.,
2015) that focuses specifically on interactional quality likely
to enhance language development and self-regulation, which
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have been linked with better long-term educational and socio-
emotional outcomes (Malecki and Elliot, 2002; Trentacosta and
Shaw, 2009; Moffitt et al., 2013). Further work is needed in
improving ECEC quality measures, including both interactional
and pedagogical aspects of quality.

Educational and Policy Implications
It is increasingly clear that ECEC is a substantial contributor
to the longer-term educational, social and economic success of
individuals (Heckman, 2008; Melhuish et al., 2015). Hence, if
a country improves ECEC quality for its children then it is
not only enhancing children’s lives in the “here and now” it
is also advancing the long-term outcomes for children, and by
doing so it is investing in the future. In the current study staff
qualifications were predictive of quality at private (for profit)
settings, whilst for voluntary (not for profit) settings, which were
rather homogenous in staff qualifications, having a staff training
plan (in-service professional development) and a better staff
to child ratio were predictive of higher quality. However, state
funded ECEC centres, which tend to have less favorable staff
to child ratios but more highly qualified staff than private and
voluntary settings, tended to have higher quality. This indicates
that the presence of more highly qualified staff may be more
influential on quality than the staff: child ratio, at least within the
range of these variables found in the UK. Earlier findings in the
UK from the EPPE study led to an increased policy emphasis on
improving ECEC quality through improving staff qualifications
and training (Melhuish, 2016). This change in policy seems to
have borne fruit in that a comparison of equivalent quality data
from separate UK studies, conducted before and after this period
of policy change, found improvement both in observed quality
and staff qualifications, as reported in the current study. Overall
these findings indicate that countries wishing to improve the
quality of their ECEC provision should actively seek to improve
both staff qualifications and in-service professional development.
The potential for in-service professional development to improve
ECEC quality is further supported by a recent RCT study
in Australia (Siraj et al., 2018) where in-service professional
development had clear effects upon observed quality in ECEC as
well as potential effects for child outcomes. Hence it would be

appropriate for policy in this area to be framed to increase staff

qualifications and to provide enhanced opportunities for ECEC
staff to obtain in-service professional development. Additionally,
staff: child ratios should be maintained at as favorable a level as is
pragmatically viable.

CONCLUSION

Structural aspects of quality such as staff qualifications and
continuous professional development as well as staff:child ratios
are linked to process quality in group ECEC settings. The 20 years
since the start of the EPPE study have seen great changes in the
level of use of ECEC in the UK and in the nature of the ECEC
provided, to a large extent because of changes in government
policy. The quality of ECEC provision has risen significantly over
this period, as has the typical level of qualification of staff and
managers. The almost universal use of ECEC, for 3–4 year olds
in the UK, and other countries, makes the effectiveness of the
provision crucial for children’s later development. Whilst some
of the factors that produce high quality ECEC are clear, well
qualified staff/managers and adequate staff to child ratios being
the best attested, this is an area where further research is still
needed. However, the lessons from these two UK longitudinal
studies provide an important indication for other countries about
ways that child development may be enhanced through policy
change, contributing to improvements in child well-being and
later adult development.
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