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EARLY YEARS
EXECUTIVE FUNCTION RESEARCH PROJECT
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HOW DO WE DEVELOP AND EMBED 
SELF-REGULATION?
1. Introduction & Rationale
In 2017-18 four schools within Devon and Plymouth conducted a small-scale action research project investigating how a key aspect of executive function, self-regulation, might be explicitly explored with and taught to EY children. The findings of that first year are contained in a report ‘How do we develop self-regulation?’ The context related to small groups of children within each setting who it was felt would benefit from this approach, some of whom were used as controls. The outcomes, whilst having to be tentative due to the small numbers involved, were sufficiently strong to merit further research. It had also become clear that the raised awareness about self-regulation was impacting positively on other children and other staff on their learning. The focus for the second year therefore evolved into:
1. maintaining the work on developing self-regulation but now in whole classes of children. 
2. the production of staff and parent training materials to support a more holistic approach for children’s self-regulation.
In the second year our research question was extended to become:
How do we develop and embed self-regulation in children?

2. Involvement and Methodology
The following teachers and schools were involved in the project in its second year:
· Janice Harris (Assistant Head, SLE, Early Years Lead): Torrington Bluecoat Primary and Early Years Centre of Excellence.
· Lisa Broad (Early Years Lead, SLE)                          : St. Peters Primary, Budleigh.
· Keith Smithers (Early Years Lead, SLE)                    : Elburton Primary, Plymouth.

All teachers contributed to the design and development of the research.
A baseline was applied to all children within 7 classes in the Autumn of 2018. (2 Y1 classes and 2 Foundation classes in Torrington, 2 Foundation classes in Elburton and 1 Foundation class in St Peters. (In addition, Elburton used the approach to support a school wide self-relation approach to manging behaviours. No data was used to inform this aspect of their work but this will be available next year.) This was informed by a screen (developed from the work of Volckaerts), the Conners Behaviour Ratings scales, Leuvens scale of involvement, What to expect when? Guidance and Early Learning Goals.  (See appendix 1) Baseline PSHE ELG assessments were also taken during the first half term. Both screens and ELG assessments were moderated during the summer term process on GLD.  
It is recognised that in any small scale action research project and due to the nature of classroom research that findings will always need to be made tentatively and with the acknowledgement that other external factors are impossible to exclude.
3. Developing Potential Strategies for Self-Regulation
During the first year the research group had developed a number of strategies to enable children to have greater understanding and ability to self-regulate. Importantly these broke down inhibitory controls into 4 different elements. The use of children’s language, characters and stories became a central vehicle to enable children to self-regulate and articulate their control. 
· Characters
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	Inhibition of a Predominant Response
(Before it happens)
	Interruption of an Ongoing Response
(During/whilst it is happening)
	Managing External Distractors
	Impulsivity Control Overall
(Reflecting after it has happened)



During the second year a new character, Robyn Repair was used to help develop children’s ability to find solutions to social difficulties, thereby enabling them to regulate their social behaviours in a more positive way.
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The following methods were used to explore self-regulation with he children:

· Stories linked to the characters to introduce them
· Gestures linked to the characters for ease of understanding eg:
Sammy Stop = hand up palm facing towards other person, 
Charlie Choice = hands pam up ‘weighing the scales’
Freddie Focus = forefinger and thumb make a circle up against eye like a magnifying glass
Dani Driver = hands on steering wheel moving from side to side
Robyn Repair = two fists made, held at waist height with one lightly tapping on top of the other like a hammer.
· Stories that the children developed themselves with the characters based on their own experiences
· Pre-teaching using the characters and stories
· ‘In the moment’ responses / observations to the children’s play
· A variety of games : Buckaroo, Toilet Trouble, Snail’s Pace, Miss a Go, Goldilocks, Frozen, Simon Says, Spinner scenarios (options).
· Stroop Tests (eg a set of cards where there is a colour printed in words BLUE but it is actually coloured purple. Children have to say the actual colour - purple)
· Videoing children
· Small play with character puppets/ mini-me
· Children’s role play & Tabards of characters
· Children’s performance & freeze frame pictures – different choices
· Visual Learning environment – working wall/collective memories
· Safe places and de-escalation strategies
· Language of self-regulation
· Classroom culture of self-regulation

4. Initial Findings and Data
i. Baseline Screen (see appendix A


Children were screened against 19 separate areas of self-regulation in September 2018. These screens were revisited in June 2019. The improvements were very similar to the progress made by the smaller groups in the first year study. This would tend to suggest that the approaches taken were applicable to whole class exploration and teaching around self-regulation and achieved high impact when related to their PSE scores (below).

ii. Comparison with Prime Areas and Managing Feelings and Behaviour

· Some schools were able to make comparisons that linked the work they were doing around self-regulation to their end of EY assessments in ELGs/Prime Areas.
· Outcomes: following two terms work it is not possible to say that the work around self-regulation is having an impact yet on the prime areas of learning apart from in one case. Better impact were however shown in managing feelings and behaviour where all children had made progress.






School 1:
	Area
	Baseline 
Average Score
	
	June
Average score
	June
	Progress

	Self-confidence/ managing behaviours and feelings/ making relationships
	5.8
	-0.2
	9.4
	+0.2
	3.4

	
The next highest progress score was +3.2 for reading and writing with all others below 3 indicating that this prime area of learning was the most improved during the year.
Moreover, the pupil premium children’s progress outperformed the rest of the class at +3.7
The gender gap also closed between boys and girls to 0.52



	Area
	Baseline 
Average GLD
	June
Average GLD
	Progress

	Self-confidence/ managing behaviours and feelings/ making relationships
	55%
	86%
	+31%

	Total GLD
	59%
	80%
	+21%

	
PSE has outperformed other GLD area both in terms of attainment but also progress over the year.




School 2:
	[bookmark: _Hlk13154843]Area
	Baseline 
Average GLD
	June
Average GLD
	Progress

	Self-confidence/ managing behaviours and feelings/ making relationships
	49%
	82%
	+33%

	Total GLD
	59%
	80%
	+21%

	
PSED has outperformed other GLD areas both in terms of attainment but also progress over the year.



School 3
	Area
	Baseline 
Average GLD
	June
Average GLD
	Progress

	Self-confidence/ managing behaviours and feelings/ making relationships
	56%
	81%
	+25%

	Total GLD
	26%
	70%
	+44%

	
PSED scores have made good progress over the year and have higher attainment than other areas. However, he remaining Prime Areas started off with a much lower entry level and have made greater progress.





5. Case Studies
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Case Study School 1
The main impacts seen through this second year have been:
· A high impact on children with ASD. They have found the really clear, explicit approaches much easier to understand. They have calmed more quickly when dysregulated. They have also made connections between the different areas through the very visual and physical approaches taken.
· One child has had the benefit of this approach over 2 years. He is managing his choices and feels ‘more secure in who he is’.  His family feel he has made a lot of progress in PSED at home too. He has just had to move school and they have been really pleased with the way he has managed this process.
· Parents have found the characters very helpful , especially highly anxious parents as it gives them an approach to take with their children that is easy to understand.
· The children’s maps/ own stories they have remembered and keep going back to. It is hoped that if these and the approaches continue through school it will mean they don’t revert back to old behaviours
The challenges going into next year will be to ensure there is greater consistency across classes both in terms of moderating the screening baseline and outcomes as well as the approaches taken within classrooms.



Case Study School 2
The main impacts seen through this second year have been:
· The self-regulation screening provided a really helpful tool to analyse exactly what was happening for each child. This meant that all staff were aware and especially ‘in the moment’ knew how to support individuals. A good example of this was during a scooter experience day where 4 children were likely to find this day difficult in different ways. Through pre-emption, choices talked through with children, allowing children to find space and time to ‘get ready’ all had a very successful experience.
· The language of choice is much more prevalent with the children along with the ownership of their behaviours. An example:  A Governor was observing within the Foundation unit where 2 children had a ‘falling out’. The Governor tried to intervene but one child said immediately ‘we don’t need adults, we’ve got to make our own choices’ They then proceeded to talk things through and agreed to cut in half what they were doing in order to share it.
The challenges for next year are to develop similar approaches in classes higher up the school. There are also staff changes and so training, especially for new Tas will be paramount in ensuring consistency of approach.
Case Study School 3
This school has developed whole school approaches as well as parental training. The main impacts seen through this second year have been:
· Learning walks have found a more consistent approach being taken across the school. This is especially true of the language being used across school, especially in the children owning their choices. KS2 do not use the characters but they do use the same language.
· Anecdotally this has also reduced lunchtime incidents. The school has now set up on their CPOMs system a way of monitoring this and so will be able to track and monitor impact in this way next year.
· Parents have particularly liked the approach towards a clear outlining/child understanding of choices. One parent has spoken of the difficulties around the ‘witching hour before bedtime’ when their child would often dysregulate. The simple language around stop and choice has helped the family through these periods t the extent that the child is now training the new puppy!
Challenges for next year are to embed fully the gains that have been made over this year and to monitor behaviours across the school.



6. Next Steps
The EY Research group has no further funding to develop further the self-regulation or  the 3rd strand of executive function: future planning. We will look for opportunities through the EEF to develop future projects within these areas. All teachers involved feel passionately that the approaches that have been taken really set strong foundations for children’s learning. The reports and materials developed have been the focus of a Devon-wide conference this year will be further disseminated through the DTSP website by publishing

i. Training materials for Teachers and TAs
ii. Training materials for parents

7. Reading and References we found helpful

	

	
	

	

	
	

	

	
	

	

	
	

	Training Executive Function in Pre-schoolers

	Alexandra Marie Volckaert

	Trends in Neuroscience and Education 2015

	
	
	

	Thinking Ahead about where something is needed: New Insights about episodic foresight in Preschoolers

	Cristina Atance et al

	Journal of Experiential Psychology 2015


	Young Children’s Thinking About the future 

	Cristina Atance


	Child Development Perspectives 2015


	Interventions shown to Aid Executive Function Development in Children 4-12 years Old

	Adele Diamond & Kathleen Lee

	Science Magazine 2017


	When Everything New is Well-Forgotten Old: Vygotsky/Luria Insights in the Development of Executive Functions

	Elena Bodrova et al

	New Directions for Child and Adolescent Development 2011





Self-Regulation Screen 2018-19 
Baseline to end of year percentage comparison

Baseline	School	1	2	3	Average	49.2	65.5	55.7	56.8	School	1	2	3	Average	End of Year	School	1	2	3	Average	88	84.2	86.4	86.2	School	1	2	3	Average	Difference	School	1	2	3	Average	38.799999999999997	18.7	30.7	29.4	



Self-Regulation : Autumn Baseline Compared to Summer Outcomes 2017- 18

Self-Regulation	Child 1 Autumn	Child 1 Summer	Child 2 Autumn	Child 2 Summer	Child 3 Autumn	Child 3 Summer	36	69	40	79	43	93	
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Self-regulation strategies
Moderate impact for very low cost, based on limited evidence.


5+


How secure is the evidence?
The evidence related to self-regulation strategies in the early years is currently limited. Several studies have established the link
between self-regulation and success in learning, but fewer have assessed the educational impact (for example on early
mathematics or literacy skills) of approaches that sought to improve self-regulation. In addition, though many interventions
include components that seek to improve self-management and self-regulation, it has not been possible to prove that it is these
specific components that have been responsible for improvements.


Much of the evidence in existing syntheses of research relates to older children in primary and secondary school (age 5 and
older). The evidence is strongest for immediate impact on behavioural outcomes (such as on interaction or persistence).


Overall, self-regulation is a promising area, but one that would benefit from more rigorous evaluation in early years settings to
identify how to achieve benefit for young children’s learning.


What are the costs?
The overall costs are estimated as very low. There are few, if any, direct financial costs associated with this approach. However,
high-quality professional development is likely to enhance the benefits on learning. Additional resources such as books for
discussion may also be required.


Self-regulatory skills can be defined as the ability of children to manage their own behaviour and aspects of their learning. In the
early years, efforts to develop self-regulation often seek to improve levels of self-control and reduce impulsivity. Activities
typically include supporting children in articulating their plans and learning strategies and reviewing what they have done. A
number of approaches use stories or characters to help children remember different learning strategies. It is often easier to
observe children’s current self-regulation capabilities when they are playing or interacting with a peer. Self-regulation strategies
can overlap with Social and emotional learning strategies and Behaviour interventions.


How effective is it?
The development of self-regulation and executive function is consistently linked with successful learning, including pre-reading
skills, early mathematics and problem solving. Strategies that seek to improve learning by increasing self-regulation have an
average impact of five additional months’ progress. A number of studies suggest that improving the self-regulation skills of
children in the early years is likely to have a lasting positive impact on later learning at school, and also have a positive impact
on wider outcomes such as behaviour and persistence.


There are some indications that children from disadvantaged backgrounds are more likely to begin nursery or reception with
weaker self-regulation skills than their peers. As a result, embedding self-regulation strategies into early years teaching is likely
to be particularly beneficial for children from disadvantaged backgrounds.


More evaluation is needed to identify specific programmes or curricula that have a positive impact on academic outcomes
through improving self-regulation for young children. However, the small number of studies that have been conducted in early
years settings, and existing evidence from older age groups, suggests that promising approaches are likely to balance explicit
instruction with providing scaffolded opportunities for children to practice new skills. For example, early years practitioners
might talk to children about how to follow a “Plan, Do, Review” approach for a simple building activity.
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Self-regulation strategies: What should I consider?
Before you implement this strategy in your learning environment, consider the following:


1. Self-regulation strategies have high potential, but may require careful implementation. Have you set aside time for professional
development prior to putting a new strategy in place?


2. How do you assess children’s current capabilities in managing their behaviour, for example when they are playing or interacting
with their peers?


3. How will you monitor the impact of developing children’s self-regulation strategies?
4. How will you manage classroom time to balance explicit teaching with scaffolded opportunities for children to practice and explore


new skills?
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Definition
Self-regulatory skills can be defined as the ability of children to manage their own behaviour and aspects of their
learning. They are related to meta-cognitive skills and knowledge and are sometimes referred to as executive
function. In the early years, relevant activities usually involve supporting children to develop strategies to manage
their own behaviour, particularly in relation to their learning, such as by planning what they are going to do, then
reviewing their performance as well as exploring different ways they can try to be successful, so as to develop
their learning strategies. For younger children the focus is often on managing impulsiveness and their behaviour
towards other children.


Search Terms: learning strategies; self-regulatory strategies; self-regulatory skills; meta-cognition; meta-cognitive
skills; executive function.


Evidence Rating
The evidence in the early years is currently limited. There is one meta-analysis with a subgroup analysis
(containing only 9 studies) of Kindergarten pupils. Intervention studies tend to be small-scale and weak on causal
inference. Although there is research investigating the relationship between self-regulation strategies and
learning, the experimental evidence does not provide a clear picture about which elements or activities improve
children’s learning. By contrast the evidence about older children is much stronger. Overall, self-regulatory
approaches are a promising area to support very young learners, but in need of more rigorous research.


Additional Cost Information
Costs are estimated as very low. There are few, if any, direct financial costs associated with this approach.
However, high-quality professional development is likely to enhance the benefits on learning. Additional resources
such as books or other resources such as puppets for discussion may also be required. Approaches to support
individual children will be more expensive, particularly if expert professional support is used, such as from an
education psychologist.


Technical Appendix
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The right hand column provides detail on the specific outcome measures or, if in brackets, details of the intervention or control
group.


Summary of effects


Meta-analyses Effect size FSM effect size


Klauer, K. J., & Phye, G. D., (2008) 0.47 - Inductive reasoning


Single Studies Effect size FSM effect size


Barnett, W. S., Jung, K., Yarosz, D. J., Thomas, J., Hornbeck, A.,
Stechuk, R., & Burns, S. (2008)


0.11 - Vocabulary


Bierman, K. L., Nix, R. L., Greenberg, M. T., Blair, C., & Domitrovich, C.
E. (2008)


0.24 - Executive function


Blair, C., & Raver, C. C. (2014) 0.13 - Self-regulation


Flook, L., Goldberg, S. B., Pinger, L., & Davidson, R. J. (2015) 0.54 - Executive function


Ford, R. M., McDougall, S. J., & Evans, D. (2009) 0.64 -


Hong, S. Y., & Diamond, K. E. (2012) 0.55 - Science concepts


Effect size (median) 0.43  


Meta-analyses abstracts


Klauer, K. J., & Phye, G. D. (2008)8
Researchers have examined inductive reasoning to identify different cognitive processes when participants deal with inductive problems. This article presents a
prescriptive theory of inductive reasoning that identifies cognitive processing using a procedural strategy for making comparisons. It is hypothesized that training in
the use of the procedural inductive reasoning strategy will improve cognitive functioning in terms of (a) increased fluid intelligence performance and (b) better
academic learning of classroom subject matter. The review and meta-analysis summarizes the results of 74 training experiments with nearly 3,600 children. Both
hypotheses are confirmed. Further, two moderating effects were observed: Training effects on intelligence test performance increased over time, and positive problem
solving transfer to academic learning is greater than transfer to intelligence test performance. The results cannot be explained by placebo or test-coaching effects. It
is concluded that the proposed strategy is theoretically and educationally promising and that children of a broad age range and intellectual capacity benefit with such
training.


Early Years Toolkit
Self-regulation strategies 4th April, 2019


For more information, tools & supporting resources, please visit:
https://educationendowmentfoundation.org.uk/


Copyright © 2019 Education Endowment Foundation



https://educationendowmentfoundation.org.uk/

https://educationendowmentfoundation.org.uk/

https://educationendowmentfoundation.org.uk/



		Self-regulation strategies

		How effective is it?

		How secure is the evidence?

		What are the costs?

		Self-regulation strategies: What should I consider?

		Technical Appendix

		Definition

		Evidence Rating

		Additional Cost Information

		References

		Summary of effects

		Meta-analyses abstracts








image9.emf
Interventions Shown  to Aid Executive Function in Children aged 4-12 Diamond and Lee.pdf


Interventions Shown to Aid Executive Function in Children aged 4-12 Diamond and Lee.pdf


REVIEW


Interventions Shown to Aid Executive
Function Development in Children
4 to 12 Years Old
Adele Diamond1* and Kathleen Lee1


To be successful takes creativity, flexibility, self-control, and discipline. Central to all those are
executive functions, including mentally playing with ideas, giving a considered rather than an
impulsive response, and staying focused. Diverse activities have been shown to improve children’s
executive functions: computerized training, noncomputerized games, aerobics, martial arts, yoga,
mindfulness, and school curricula. All successful programs involve repeated practice and
progressively increase the challenge to executive functions. Children with worse executive functions
benefit most from these activities; thus, early executive-function training may avert widening
achievement gaps later. To improve executive functions, focusing narrowly on them may not be as
effective as also addressing emotional and social development (as do curricula that improve
executive functions) and physical development (shown by positive effects of aerobics, martial arts,
and yoga).


What will children need to be success-
ful? What programs are successfully
helping children develop those skills


in the earliest school years? What do those pro-
grams have in common?


Four of the qualities that will probably be key
to success are creativity, flexibility, self-control,
and discipline. Children will need to think cre-
atively to devise solutions never considered be-
fore. Theywill needworkingmemory tomentally
work with masses of data and see new con-
nections among elements, flexibility to appreci-
ate different perspectives and take advantage of
serendipity, and self-control to resist temptations
and avoid doing something they would regret.
Tomorrow’s leaders will need the discipline to
stay focused, seeing tasks through to completion.


All of those qualities are executive functions
(EFs), the cognitive control functions neededwhen
you have to concentrate and think, when acting
on your initial impulse might be ill-advised.
EFs depend on a neural circuit in which the pre-
frontal cortex is central. Core EFs are cognitive
flexibility, inhibition (self-control, self-regulation),
and working memory (1). More complex EFs
include problem-solving, reasoning, and plan-
ning. EFs are more important for school read-
iness than is intelligence quotient (IQ) (2). They
continue to predict math and reading competence
throughout all school years [e.g., (3)]. Clearly, to
improve school readiness and academic success,
targeting EFs is crucial. EFs remain critical for
success throughout life [in career (4) and mar-


riage (5)] and for positive mental and physical
health (6, 7).


Children with worse self-control (less persist-
ence, more impulsivity, and poorer attention
regulation) at ages 3 to 11 tend to have worse
health, earn less, and commit more crimes 30 years
later than those with better self-control as children,


controlling for IQ, gender, social class, and more
(8). Since “self-control’s effects follow a [linear]
gradient, interventions that achieve even small
improvements in self-control for individuals
could shift the entire distribution of outcomes in a
salutary direction and yield large improvements
in health, wealth, and crime rate for a nation” (8).


What Programs Have Been Shown to Help Young
Children Develop These Skills?
There is scientific evidence supporting six ap-
proaches for improving EFs in the early school
years. Tables S1 and S2 provide details on each
intervention and their outcomes.


Computerized training. The most researched
approach, and one repeatedly found successful, is
CogMed (Pearson Education, Upper Saddle Riv-
er, NJ) computerized working-memory training
(9–13), which uses computer games that pro-
gressively increase working-memory demands.
Youngsters improve on games theypractice (Fig. 1),
and this transfers to other working-memory tasks.
Groups studied have been typically developing
children (12) and those with attention deficit hy-
peractivity disorder (ADHD) (10, 13) or poor
working-memory spans (9). Benefits usually do
not generalize to unpracticed EF skills (14). Three
studies (9–11) included controls who played the
same training games without increasing difficul-
ty; those controls did not show the same gains.
Two studies looked 6 months later and found EF
benefits remained (9, 13). For math, gains were


SPECIALSECTION


1University of British Columbia and Children’s Hospital,
Vancouver, BC V6T 2A1, Canada.


*To whom correspondence should be addressed. E-mail:
adele.diamond@ubc.ca Fig. 1. A teen working at a CogMed game. [Photo courtesy of CogMed]
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not evident immediately but were evident 6
months later (9).


In a double-blind, randomized-control trial
with multiple training and transfer tasks, one
group of 4-year-olds was trained on working
memory (using CogMed), one on nonverbal rea-
soning, another on both, and a control group on
both but remaining at the easiest level. Those
trained on working memory improved more on
working-memory transfer tasks than did controls,
and those trained in reasoning improved more on
reasoning transfer tasks than controls (11). Nei-
ther group showed transfer to the unpracticed
skill (reasoning for the former, working memory
for the later). The combined group showed less
improvement on both (having received less prac-
tice on each). Transfers were narrow. Nonverbal
analogical-reasoning training transferred to non-
verbal analogical reasoning on Raven’s Matrices
but not to nonverbal gestalt completion onRaven’s.
Nonverbal working-memory training transferred to
other measures of nonverbal working memory but
not to the one measure of verbal working memory.


Efforts to use computer games to train in-
hibition have experienced limited success. Using
the same dosage, duration, and frequency as
CogMed studies, Thorell et al. found improve-
ments in 4- and 6-year-olds on only two of the
three inhibition games practiced, with no trans-
fers to unpracticed tasks (12). Perhaps the chil-
drenwere too young, training too brief, or training
tasks not optimal.


After trainingwith computer games that taxed
working memory and/or inhibitory control (grad-
ually increasing in difficulty) or that required
visuomotor control, 4- and 6-year-olds showed
no cognitive benefits save one (15)—improved
matrices score (reasoning) on the Kaufman Brief
Intelligence Test (K-Bit)—nor did their parents
report better EFs. However, more mature brain-
electrical responses during a selective-attention
task were found after training (perhaps presaging
later cognitive advances).


Hybrid of computer and noncomputer games.
When children of 7 to 9 years were randomly
assigned to reasoning or speed training with com-
puterized and noncomputerized games (played
individually and in small groups, with difficulty
incrementing), improvements transferred to un-
trained measures of each but were specific (16).
Those trained on reasoning did not improve on
speed, and those trained on speed did not improve
on reasoning relative to baseline.


Aerobic exercise. Aerobic exercise robustly
improves prefrontal cortex function and EFs
(17, 18). Although most studies have involved
adults and/or examined effects of a single bout
of aerobic exercise, which may be transient, this
conclusion has support in three studies of sus-
tained exercise in children.


Aerobic running (with exercises becoming
more demanding over time) improved 8- to 12-
year-olds’ cognitive flexibility and creativity, and


significantly more so than did standard physical
education, yet did not affect non-EF skills (19).


Davis et al. (20) randomly assigned seden-
tary, overweight 7- to 11-year-olds to no treat-
ment, 20 min/day or 40 min/day of group aerobic
games (running games, jump rope, basketball,
and soccer), with an emphasis on enjoyment and
intensity, not competition or skill enhancement.
Only the high-dose aerobics group improved on
EFs (only on the most EF-demanding measure)
and math, compared with no-treatment controls.
Dose-response benefits of aerobic exercise were
found for the most difficult EF task and for math.
Neither aerobics group improved more than
controls on the EF skill of selective attention
or on non-EF skills.


When 7- to 9-year-olds were randomly as-
signed to 2 hours of fitness training daily for the
school year (aerobic activities for 70 min, then
motor skill development) or no treatment, those
who received fitness training showed more im-
provement in working memory than did controls,
which was especially evident when working-
memory demands were greater (21). However,
working memory did not differ significantly be-
tween the two groups at either pre- or posttest.


Suggestive evidence from studies of physical
activity (22, 23) and music training (24, 25)
indicates that exercising bimanual coordination
may improve EFs. So far evidence shows no EF
benefits from resistance training (26, 27). There
are not yet studies of the benefits of sports for EFs
to our knowledge. Sports might benefit EFs more
than aerobic exercise alone because, besides im-
proving fitness, sports challenge EFs (requiring
sustained attention, working memory, and dis-
ciplined action) and bring joy, pride, and social
bonding [it is known that sadness, stress, and
loneliness impair EFs (see final paragraph)].


Martial arts and mindfulness practices. Tradi-
tionalmartial arts emphasize self-control, discipline
(inhibitory control), and character development.
Children getting traditional tae-kwon-do train-
ing (Fig. 2) were found to show greater gains
than children in standard physical education on
all dimensions of EFs studied [e.g., cognitive
(distractible-focused) and affective (quitting-
persevering)] (28). This generalized to multiple
contexts and was found on multiple measures.
They also improvedmore onmental math (which
requires working memory). Gains were greatest
for the oldest children (grades 4 and 5), least for
the youngest [kindergarten (K) and grade 1], and
greater for boys than girls. This was found in a
study where children 5 to 11 years old were ran-
domly assigned by homeroomclass to tae-kwon-do
(with challenge incrementing) or standard phys-
ical education. Besides including physical exer-
cise,martial-arts sessions beganwith three questions
emphasizing self-monitoring and planning:Where
am I (i.e., focus on the present moment)? What
am I doing? What should I be doing? The later
two questions directed children to select specific


behaviors, compare their behavior to their goal,
and make concrete plans for improvement. Un-
like many studies that target disadvantaged
children and/or those behind on EFs, children in
this study were socioeconomically advantaged,
making the findings especially impressive.


Instructive findings are also reported in a study
with adolescent juvenile delinquents (29). One
group was assigned to traditional tae-kwon-do
(emphasizing qualities such as respect, humility,
responsibility, perseverance, and honor, as well as
physical conditioning and focusing on self-control


Fig. 2. A child demonstrating a tae-kwon-do stance.
[Photo credit: Haiou Yang]
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and self-defense). Another group was assigned
to modern martial arts (martial arts as a com-
petitive sport). Those in traditional tae-kwon-do
showed less aggression and anxiety and improved
in social ability and self-esteem. Those in modern
martial arts showed more juvenile delinquency
and aggressiveness and decreased self-esteem and
social ability.


In one study, mindfulness training sessions
consisted of three parts: sitting meditation; activ-
ities to promote sensory awareness, attention
regulation, or awareness of others or the en-
vironment; and a body scan. Demands on mind-
fulness increased over time as the first and third
parts lengthened and the more goal-directed and
less-reflective middle portion became briefer.
Skills practiced in parts 1 and 3 involved top-
down control of attention [bringing attention to
the present moment, noticing when attention had
wandered (monitoring), and bringing it back non-
judgmentally to the intended target]. After mind-
fulness training, greater EF improvements were
found in 7- to 9-year-olds with initially poorer
EFs than those with initially better EFs compared
with controls (who silently read instead) (30).
Children with initially poor EFs showed EF im-
provements overall and in the components of
shifting and monitoring, bringing their scores up
to average. Both teachers and parents reported
these improvements, suggesting that they gen-
eralized across contexts.


There is some suggestion that yoga might
help as well. Girls 10 and 13 years old were ran-
domly assigned to yoga or physical training (31).
Yoga training (physical training, relaxation, and
sensory awareness) improved EFs, with improve-
ments most evident when EF demands were
greatest. Physical training (physical activity with-
out mindfulness) produced no EF improvement.


Classroom curricula. Two curricula that share
important similarities have been shown to im-
prove EFs (32). Tools of the Mind (Tools) is a
curriculum for preschool and kindergarten devel-
oped by Bodrova and Leong (33) based on work
by Vygotsky (34). Vygotsky emphasized the im-
portance of social pretend play for the early de-
velopment of EFs. During pretend play, children
must inhibit acting out of character, remember
their own and others’ roles, and flexibly adjust as
their friends improvise. Such play exercises all
three core EFs and is central to Tools. Children
plan who they will be in a pretend scenario, and
the teacher holds them accountable for following
through. Bodrova and Leong initially tried Tools
as an add-on to existing curricula. Children im-
proved on what they practiced in those modules,
but benefits did not generalize. For benefits to
generalize, supports, training, and challenges to
EFs had to be part of what children did all day
at school and therefore are now interwoven into
all academic activities.


Children are taught how to support nascent
EFs by scaffolding with visual reminders (e.g., a


drawing of an ear to remember to listen) and
private speech. Instead of being embarrassed for
being poor listeners, the simple drawing of an ear
enables children to proudly be good listeners. As
EFs improve, supports are gradually removed,
gently pushing children to extend the limits of
what they can do.


Tools was evaluated against another high-
quality program by using EF measures that re-
quired transfer of training (35). Tools 5-year-olds
outperformed control children on both EF mea-
sures (which taxed all three core EFs), especially
on the more EF-demanding conditions. Thus, the
program with more play produced better EFs
than the one with more direct instruction. One
school was so impressed by how much better
Tools children were doing that it withdrew from
the study and switched all classes to Tools.


Montessori (36) curriculum does not mention
EFs, but what Montessorians mean by “normal-


ization” includes having good EFs. Normaliza-
tion is a shift from disorder, impulsivity, and
inattention to self-discipline, independence, order-
liness, and peacefulness (37). Montessori class-
rooms have only one of any material, so children
learn to wait until another child is finished. Sev-
eral Montessori activities are essentially walking
meditation (Fig. 3).


As in Tools, the teacher carefully observes
each child (when a child is ready for a new
challenge, the teacher presents one), and whole-
group activities are infrequent; learning is hands-
on, often with ≥2 children working together. In
Tools, children take turns instructing or check-
ing one another. Cross-age tutoring occurs in
Montessori mixed 3-year age groups. Such child-
to-child teaching has been found repeatedly to
produce better (often dramatically better) out-
comes than teacher-led instruction (38–40).


Children chosen by lottery to enter a Montessori
public school approved by the Association
Montessori Internationale (AMI) were compared
to those also in the lottery but not chosen, at the
end of kindergarten (age 5) and the end of grade 6
(age 12) (41). At age 5, Montessori children
showed better EFs than peers attending other
schools. They performed better in reading and
math and showed more concern for fairness and
justice. No group difference was found in delay
of gratification. At age 12, on the only measure
related to EFs, Montessori children showed more
creativity in essay writing than controls. They also
reported feeling more of a sense of community at
school.


Add-Ons to Classroom Curricula (32). Two
programs with different philosophies, both in-
tended to complement existing curricula, improve
EFs (32). PATHS (42) (Promoting Alternative
Thinking Strategies) trains teachers to build chil-
dren’s competencies in self-control, recognizing
andmanaging feelings, and interpersonal problem-
solving. Young children experience and react to
emotions before they can verbalize them and
often react impulsively without top-down con-
trol. Thus, training in verbalizing one’s feelings
and practicing conscious self-control strategies
(e.g., waiting before acting and self-talk) are em-
phasized. When children get upset, they should
stop, take a deep breath, say what the problem is
and how they feel, and construct an action plan.
Teachers are taught techniques to generalize skills
learned during PATHS lessons to other contexts
during the school day. After a year of PATHS,
7- to 9-year-olds showed better inhibitory con-
trol and cognitive flexibility than control children
(43). Children who showed greater inhibitory con-
trol at posttest showed fewer internalizing or ex-
ternalizing behavior problems 1 year later.


Using a different approach, the Chicago School
Readiness Project (CSRP) provided Head Start
teachers with extensive behavior-management
training and suggestions for reducing their
stress. Strategies taught were similar to those


Fig. 3. Walking meditation in Montessori can be
simply walking on a line (which required focused
attention and concentration for young children)
or walking on it without spilling water in a spoon
or without letting your bell ring. [Photo credit:
K. L. Campbell for Cornerstone Montessori School]


www.sciencemag.org SCIENCE VOL 333 19 AUGUST 2011 961


SPECIALSECTION


on D
ecem


ber 19, 2017
 


http://science.sciencem
ag.org/


D
ow


nloaded from
 



http://science.sciencemag.org/





Table 1. Comparison of curricula and curricula add-ons. (The “Montessori”
name is not copyrighted; anyone can claim their school is a Montessori school.
The features listed below usually characterize high-quality Montessori
programs, especially each child freely choosing what to work on and where
(the floor, at a table, or outside the room) while the teacher observes each
child’s activities, challenging and helping each to progress. Morning and
afternoon sessions are free of scheduled activities, so children can work


uninterrupted. Curiosity and interest are valued over finding single answers.
The walls are uncluttered; the environment simple but attractive. There is a calm
and peaceful atmosphere, with most children in deep concentration on their
activities. Large class size is no problem; indeed, classes of 30 to 40 are
preferred over classes of 15 to 20 because only when the teacher:child ratio is
sufficiently large do older children perceive the need to help instruct younger
ones, and such child-to-child mentoring is greatly valued.)


Program
Tools of
the Mind


Montessori PATHS CSRP


Developed by Bodrova and Leong (33) Montessori (37) Kusché and Greenberg (43) Raver (47)
Based on Vygotsky (34) Montessori (37) Affective-Behavioral-


Cognitive-Dynamic
(ABCD) model (7)


Incredible Years (46)


For age (years)
and grades


(3–6) Preschool and K (0–18) Infancy
to grade 12


(3–12) Preschool to
grade 6


3–5 (Preschool)


Academic content Yes; a complete
curriculum


Yes; a complete
curriculum


None None


Socioemotional content Yes Yes Yes Yes
EFs challenged all day Yes Yes Yes No
Connects cognitive,
social, and emotional
development


Yes Yes Yes Yes


Particular focus on oral
language development


Yes Yes Yes No


Self-talk (private speech)
encouraged in children


Yes Yes Yes No


Scaffolds (supports) so
children succeed


Yes Yes Yes Yes


Reprimand frequency Rare Virtually never Rare Rare
Extrinsic rewards used No No No Yes
Planning by child
is emphasized


Yes Yes Yes (but not in preschool) No


Individualized pacing
and instruction


Yes Yes, pronouncedly so No No


Child-to-child tutoring Take turns as
doer and checker


Cross-age tutoring No No


Teacher as scientist
and observer
(dynamic assessment)


Yes Yes No No


Teacher training 12 days of workshops
over 2 years; 12 days
of in-classroom
follow up


1 to 2 years full-time plus
in-service refreshers


2 days of workshops;
classroom observations
for 30 min/week
for 30 weeks


12 days over 20 weeks;
30 hours of workshops;
4 hours/week for 20 weeks
of mentoring


Play is given a
prominent role


Yes; especially
social dramatic play


Playfulness, creativity encouraged;
but rather than play at activities
like cooking, children cook;
no social dramatic play


Play in preschool
and K only


No


Active, hands-on learning
even preschoolers work in
groups of 2 or 3, or alone*


Yes Yes Somewhat in
preschool and K,
but not later


No


Character development
(kindness, helpfulness,
empathy) emphasized


Yes Yes Yes Yes


Labeling and identifying
feelings emphasized


Somewhat No Yes, high priority Yes


Awards and honors
received


An Exemplary Innovation,
International Bureau of
Education of UNESCO


The widest geographical spread
of any education program. Currently
in 117 countries across six continents


Seven awards and honors†


*This is in contrast to “whole-group,” where the teacher teaches the whole class together; children are expected to sit quietly, sometimes for extended periods. †Awards and commendations
received by the PATHS program: Model Program (Blueprints Project for the Center for the Study and Prevention of Violence, University of Colorado); Model Program (KidsMatter Australian Primary Schools
Mental Health Initiative); Highly Rated Program (Substance Abuse and Mental Health Services Administration’s National Registry of Evidence-Based Programs and Practices); Best Practices Program (Centers
for Disease Control and Prevention); Promising Program (U.S. Department of Education, Safe and Drug-Free Schools); and Promising Program (U.S. Surgeon General’s Report on Youth Violence)
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in Incredible Years (44) (e.g., implement clearer
rules and routines, reward positive behavior, and
redirect negative behavior). CSRP intentionally
did not train teachers in academic instruction or
provide curricula on academic subjects. It em-
phasized developing verbally skilled strategies
for emotion regulation. Mental health consul-
tants conducted stress-reduction workshops for
teachers all year. Children with the worst exter-
nalizing behavior received one-on-one counseling.


Raver, who directs CSRP, headed a random-
ized-control trial (45, 46) with 18 of 35 Head
Start classrooms assigned to CSRP. CSRP teach-
ers provided better-managed and more emo-
tionally supportive classrooms than those of
control teachers. EFs (attention, inhibition, and
experimenter-rated impulsivity) of 4-year-olds in
CSRP classes improved over the year and sig-
nificantlymore so than did EFs of controls. CSRP
did not affect delay of gratification, however.
CSRP children improved in vocabulary, letter
naming, and math significantly more than did
controls. CSRP’s improvement of academic skills
was mediated largely via its improvement of EFs.
EFs in the spring of preschool predicted achieve-
ment 3 years later in math and reading (47).


What Lessons Can Be Learned About What Aids
EF Development in Young Children from These
Six Approaches?
1) Those with the initially poorest EFs gain the
most. Lower-income, lower-working-memory span,
and ADHD children, and, in one study, boys
[who often have poorer inhibitory control than
girls (8)] generally show the most EF improve-
ment from any program. Early EF training is thus
an excellent candidate for leveling the playing
field and reducing the achievement gap (48) be-
tween more- and less-advantaged children. EFs
predict later academic performance (3), so, as
go EFs, so goes school readiness and academic
achievement.


2) The largest differences between those in
programs that improve EFs and control partic-
ipants are consistently found on the most de-
mandingEFmeasures. Everyone does finewhenEF
demands are low. Group differences are clearest
when substantial executive control is needed.


3) EFs must be continually challenged to see
improvements. Groups assigned to the same pro-
gram, but without difficulty increasing, do not
show EF gains.


4) Studies of curricula (35, 41) and curricula
add-ons (43, 45, 46) demonstrate that EFs can be
improved, even at 4 to 5 years of age, by regular
teachers (given training and support) in regular
classrooms without expensive equipment.


5) There are suggestions that computer train-
ing (9–13) and martial arts (28) may benefit
children of 8 to 12 more than children of 4 to 5.


6) Computer training has been shown to im-
prove working memory and reasoning, but it is
unclear whether such training can improve in-


hibitory control. Other (non-computer-based) ap-
proaches report improvement in inhibitory control
as assessed by selective attention (e.g., flanker) or
response inhibition (e.g., go/no-go), but none re-
port improvement in the inhibitory control needed
to delay gratification.


7) EF training appears to transfer, but the
transfer is narrow. Working memory training im-
proves working memory but not inhibition or
speed. If the training was only with visual-spatial
items, there is little transfer to verbal material. EF
gains from martial arts or school curriculum may
be wider because the programs themselves ad-
dress EFs more globally; the transfer may not be
wider, but rather the programs address more EF
components.


8) Exercise alone may not be as efficacious in
improving EFs as exercise plus character devel-
opment [traditional martial arts (28)] or exercise
plus mindfulness (31).


9) Many different activities can improve EFs,
probably including ones not yet studied (such as
music training or sports). One key element is a
child’s willingness to devote time to the activity.
Similarly, curricula need to address EFs through-
out the day, not only in a module. Repeated prac-
tice produces the benefits. Even the best activity for
improving EFs done rarely produces little benefit.


10) Computer training has the advantage that
it can be done at home. As computer training
comes to incorporate more EF components, ben-
efits will likely be seen more widely. These tend
to be short-duration interventions, however, as
interest in the games wanes and the games’ high-
est levels are reached. Martial arts, yoga, aerobic,
or mindfulness activities can be done after school.
Because computer training and the other activ-
ities just mentioned cost money, they are not
possible for all families.


11) Public school curricula hold the greatest
promise for accessibility to all and intervening
early enough to get children on a positive tra-
jectory from the start and affecting EFs most
broadly. Martial arts, yoga, aerobic, or mindful-
ness activities could be incorporated into school
curricula. Although schools are curtailing phys-
ical education and the arts, evidence indicates
that the opposite is probably needed for the best
academic results.


The four curricula-based programs shown to
enhance EFs have many commonalities (Table
1). We’d like to highlight two: They do not ex-
pect young children to sit still for long. Such ex-
pectations are not developmentally appropriate,
increase teacher-student tensions, and lead some
children to dread school and/or to be wrongly
labeled as having ADHD. Second, the programs
tend to reduce stress in the classroom; cultivate
joy, pride, and self-confidence; and foster social
bonding; all of which support efforts to improve
EFs and academic achievement.


Stress (49), loneliness (50), and lack of phys-
ical fitness (17) impair prefrontal cortex function


and EFs. The best approaches to improving EFs
and school outcomes will probably be those that
(i) engage students’ passionate interests, bring-
ing them joy and pride; (ii) address stresses in
students’ lives, attempting to resolve external causes
and to strengthen calmer, healthier responses; (iii)
have students vigorously exercise; and (iv) give
students a sense of belonging and social accept-
ance, in addition to giving students opportunities
to repeatedly practice EFs at progressively more-
advanced levels. The most effective way to im-
prove EFs and academic achievement is probably
not to focus narrowly on those alone but to also
address children’s emotional and social develop-
ment (as do all four curricula-based programs
that improve EFs) and children’s physical devel-
opment (as do aerobics, martial arts, and yoga).
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REVIEW


Teachers’ Language Practices
and Academic Outcomes of
Preschool Children
David K. Dickinson


Early childhood programs have long been known to be beneficial to children from low-income
backgrounds, but recent studies have cast doubt on their ability to substantially increase the
rate of children’s academic achievement. This Review examines research on the role of language
in later reading, describes home and classroom factors that foster early language growth, and
reviews research on preschool interventions. It argues that one reason interventions are not
having as great an impact as desired is because they fail to substantially change the capacity of
teachers to support children’s language and associated conceptual knowledge.


Every year, large numbers of children fail
to complete high school, and the cost to
both the students and society is enor-


mous. It has been estimated that in 2007 in the
United States, 16% of youth between ages 16
and 24 were high school dropouts, and that
every such student costs roughly $260,000 in
lost earnings, taxes, and productivity (1). Read-
ing success hinges on acquisition of a cluster of
language and print-related competencies in pre-
school and the early primary grades (2). It also
is associated with competencies such as math-
ematical ability and self-regulation (3), but here
we focus on language.


For many, the seeds of academic failure are
sown early and are evident in early reading strug-
gles. Despite sustained efforts by educators, an
achievement gap persists between the reading
skills of children from more and less advantaged
homes (4). Language ability at ages three and
four predicts later reading comprehension through
high school (5, 6), and later language ability builds
directly on earlier competencies. Differences in
children’s language ability and associated capac-
ity emerge early, relate to social demographic fac-
tors, and foreshadow future reading success (Fig. 1).


In this article, I review research indicating
that a major factor accounting for this reading


gap is the language competencies associated with
literacy. Between birth and school entrance, there
is rapid growth of language and associated com-
petencies essential to later literacy (3), and learn-
ing gaps associated with these competencies
relate to social economic status (SES) (7, 8). Fac-
tors in homes and classrooms partially account
for differential language growth, and although
preschool programs have had some success in
meeting children’s needs, many have failed to help
teachers’ language-enhancing practices that are
needed to bolster language learning. Without bet-
ter understanding of the mechanisms by which
programs can foster teachers’ support for children’s
language, we may continue to struggle to create
programs that reliably result in improved learning.


The Emergence of Literacy
Although language is a universal human capa-
bility, the rate of acquisition of vocabulary (8)
and syntax (9) varies and is associated with SES.
By age three, there are substantial economic-
related differences in receptive vocabulary that persist
to age 13 (7) for all groups except African-American
children, for whom this gap continues to grow
until school entry at age five. For example, the av-
erage child enrolling in Head Start is roughly one
year below national norms in receptive vocabulary.


Researchers are making progress in identify-
ing how early home experiences account for
early differences in the rate at which children
learn new vocabulary and how these experi-


ences are influenced by SES and parenting. Par-
ents gesture when communicating even before
their infants begin to talk, and the number of
different gestures mothers use with their 14-
month-old children is associated with the size of
children’s vocabulary at age 54 months. Moth-
ers from higher SES backgrounds gesture more
frequently (10). Similarly, the amount of lan-
guage that children hear in their first months,
from their parents, affects their ability to quickly
understand words at 18 months (11), and this
speed of lexical access predicts vocabulary size
in preschool (12) and as late as age eight (13).
Additionally, the amount of verbal communica-
tion by mothers when they interact with 30-month-
old children also predicts the size of children’s
vocabularies a year later (8). In this study, when
mothers’ beliefs and knowledge about child de-
velopment were taken into account, SES no
longer predicted children’s later verbal ability,
indicating that parents from all backgrounds may
be able to provide appropriate language support
to young children but may not recognize the
value of parenting strategies that support lan-
guage learning. Language researchers also have
identified a number of other features of interac-
tions that support language learning through the
preschool years, such as the variety of words
used and mother’s ability to be responsive to
children’s efforts to talk and to extend and clar-
ify what they say (14).


The pace of language growth before school
entry also predicts other capacities that undergird
later academic success. The emergence of self-
regulation ability is a capacity linked to later
academic achievement (3). Phonological aware-
ness development, the ability to reflect on the
sounds of language, is critical to decoding and
also is associated with language development in
the preschool period (15, 16). Age four lan-
guage also predicts the ability to sound out words
in kindergarten (17) and first grade (6).


Although the speed of language acquisition
is strongly affected by experience, genetic studies
indicate that roughly a third of the variability in
language and later reading is determined by
genetic factors (18, 19), leaving substantial
opportunities for early interventions to have
positive impacts. Given that early environmental
factors shape language, children at high risk of
educational problems should begin to receive
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Executive Summary 


Introduction 


Research over several decades has accumulated indicating that early years education 
can have a positive effect on children’s educational, cognitive, behavioural and social 
outcomes, in the short and long term, particularly if the quality is good (Sylva et al., 2010; 
Melhuish et al., 2015). From September 2004 all three- and four-year-olds in England 
have been entitled to some funded early education. Since September 2010 this 
entitlement was for 570 hours per year (commonly taken as 15 hours per week for 38 
weeks of the year). From September 2017, the entitlement was doubled to 1140 hours 
per year (equivalent to 30 hours per week for 38 weeks of the year) for families where 
parents are each earning at least the equivalent of the National Minimum Wage or Living 
Wage for 16 hours a week1.  


Research has also shown the benefits of high quality early education exist when it starts 
as young as two-years of age (Smith et al., 2009; Sammons et al., 2002). In 2013 the UK 
government expanded the funded entitlement to two-year-old children living in 
disadvantaged households in England. This included two-year-olds looked after by the 
Local Authority (LA) and those from families in receipt of specified benefits, who might be 
regarded as the most disadvantaged. It was further extended in September 2014 to two-
year-olds from low income families, two-year-olds with special needs and two-year-olds 
who have left care. 


The Study of Early Education and Development (SEED)2, commissioned in 2012, 
includes a major longitudinal study designed to help the Department for Education (DfE) 
by providing evidence on the effectiveness of early years education and by identifying 
any short- and longer-term benefits from this investment. The study is being undertaken 
by a consortium including the National Centre for Social Research, the University of 
Oxford, Action for Children and Frontier Economics. SEED aims to study children at age 
two, three, four, five and seven to seek information on how variation in early childhood 
education and care (ECEC) experience may be associated with cognitive and socio-
emotional development. This report is part of SEED, and focuses on exploring how 
ECEC may be related to children’s development at age four.  This report addresses three 
main objectives: 
 


                                            
 


1 30 hours childcare is available if parents and partners with whom the child lives are in work (including on 
parental leave, sick leave or annual leave) and each earning at least the equivalent of the national 
minimum wage for 16 hours a week and less than £100,000 per year. 
2 Further information about the SEED study and reports published to date are available at 
http://www.seed.natcen.ac.uk/. 



http://www.seed.natcen.ac.uk/
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1. To study the associations between the amount of differing types of ECEC that 
children receive aged two to four years and child development at age four. 


2. To investigate the relevance of the home environment and the quality of the 
parent/child relationship on child development at age four.  


3. To study the associations between the quality of the ECEC settings that children 
have attended and child development at age four. 


Sample 


For this Study on Early Education Use and Child Outcomes up to age four years, the 
participants were 3,930 children and their families with data collected at Waves 1, 2 and 
3, when children were two, three and four years old, respectively.  


Children were sampled to come, in approximately equal numbers, from three levels of 
family disadvantage defined by family income and benefits received3: 


1. The 20% most disadvantaged families (“most disadvantaged” group) 
2. The 20-40% most disadvantaged families (“moderately disadvantaged” group) 
3. The 60% least disadvantaged families (“least disadvantaged” group) 


Early Childhood Education & Care (ECEC) 


Children in SEED may attend any form of ECEC, although only those settings referred to 
as ‘formal’ are eligible for government funding. Settings classified in this report as ‘group’ 
based are those that are in a non-domestic group setting; those classified as ‘individual’ 
are in a domestic (i.e. 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 (i.e. childminders) 


3. Informal individual - ECEC in a domestic setting and not eligible for government 
funding (e.g. relatives, friends, neighbours or nannies4) 


                                            
 


3 These categories of family disadvantage were defined based on eligibility criteria for 15 hours funded 
childcare for disadvantaged two-year olds. The proportion of families in each group is approximately in line 
with the population distribution at the time. 
4 The DfE Survey of Parents indicates that grandparents are by far the largest informal provider of ECEC in 
England (DfE, 2017) 
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A further breakdown of formal group ECEC was used in later analysis to compare 
Private, Voluntary and Independent settings (i.e. ECEC which is funded privately or by 
voluntary / charitable organisations) with maintained settings (i.e. nursery classes, 
nursery schools, Local Authority nurseries or children’s centres). 


Measures 


The measures used in this report are summarised below, further details are in Chapter 2. 


Child Development 


Child development was assessed when children were aged four through both direct 
assessments by research staff and by parent ratings. 


Direct Child Assessment: cognitive development 


Cognitive development was measured using the British Ability Scales (BAS). 


1. Naming Vocabulary (verbal ability i.e. language development). 
2. Picture Similarities (non-verbal ability). 


 
Direct Child Assessment: self-regulation  


3. The HTKS task (“head-toes-knees-shoulders”), a measure of children’s self-
regulation. 
Note: the study also collected self-regulation measures based on parent ratings – 
see below. 


Child Assessment from parent ratings: Socio-emotional and self-regulation 
development 


Socio-emotional development was assessed by parent interview at age four (Wave 3) 
using the Strengths and Difficulties Questionnaire (SDQ) as well as additional subscales 
for positive aspects of development. 


1. SDQ Hyperactivity (e.g. restless, fidgets, easily distracted) 
2. SDQ Emotional Symptoms (e.g. worries, unhappy, nervous) 
3. SDQ Conduct Problems (e.g. loses temper, aggressive, takes other children’s 


things) 
4. SDQ Peer Problems (e.g. often alone, poor sociability) 
5. SDQ Total Difficulties (the combined total of Hyperactivity, Emotional Symptoms, 


Conduct Problems and Peer Problems) 
6. SDQ Prosocial Behaviour (e.g. shares toys, shows empathy) 
7. Behavioural Self-regulation (e.g. thinks before acting, persistent) 
8. Emotional Self-regulation (e.g. even mood, not impulsive, calm) 
9. Co-operation (e.g. plays easily with others, waits turn). 
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Home environment and demographics 


Home environment measures 


Home environment measures were completed at ages two and three (Waves 1 and 2). 


1. Home Learning Environment (exposure to learning activities in the home such as 
reading, nursery rhymes) 


2. Household disorder (CHAOS scale) 
3. Parent’s Psychological Distress score (e.g. symptoms of depression or anxiety) 
4. Limit Setting score (e.g. time out, telling off) 
5. MORS Warmth score (a measure of parent/child closeness)5 
6. MORS Invasiveness score (a measure of parent/child conflict)  


Demographic measures 


Demographic information was collected at age three (Wave 2). 


1. Child’s sex 
2. Child’s ethnic group 
3. Child’s birth weight 
4. Child’s birth order 
5. Maternal age at birth of child 
6. Number of siblings living in the same household as child 
7. Whether child is living in a couple or lone parent household 
8. Whether child is living in a workless or working household 
9. Household income 
10. Area deprivation (Index of Multiple Deprivation, IMD)6 
11. SEED disadvantage group (most disadvantaged, moderately disadvantaged, least 


disadvantaged) according to household income and benefits at baseline 
12. Type of accommodation tenure (renting / owner occupier) 
13. Mother’s highest academic qualification 
14. Highest parental socio-economic status 


Quality measures 


The quality of 1000 settings was assessed using observational ratings: 402 settings for 
children at age two (Wave 1), and 598 settings for children at age three (Wave 2). 


At age two (Wave 1), setting quality was assessed using these measures: 


                                            
 


5 The MORS warmth and invasiveness scales were measured at Wave 2 only. 
6 A ranking of small areas in England based on income deprivation, employment deprivation, education, 
skills and training deprivation, health deprivation and disability, crime, barriers to housing and services, 
living environment deprivation. 
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1. Sustained Shared Thinking and Emotional Well-being (SSTEW) scale – 
measuring the quality of staff / child interaction 


2. Infant and Toddler Environment Rating Scale – Revised (ITERS-R) – an overall 
measure of quality for under-threes (e.g. activities, interactions, routines) 


At age three (Wave 2) setting quality was assessed using these measures: 


1. SSTEW – measuring the quality of staff / child interaction 
2. Early Childhood Environment Rating Scale – Revised (ECERS-R) – an overall 


measure of quality for over-threes (e.g. activities, interactions, routines) 
3. Early Childhood Environment Rating Scale – Extended (ECERS-E) – an extension 


of ECERS-R focussing on several aspects of educational learning opportunities 


Results 


This is an overview of findings, further details of which are available in the research 
report. Key findings are also summarised at the beginning of the relevant chapters.  


Are variations in ECEC use associated with child development? 


Results by the amount of ECEC use 


When controlling for home environment and demographic factors, the average number of 
hours per week in ECEC between ages two and four years was associated with 
differences in cognitive and socio-emotional outcomes at age four years (see Table 1).  


Results are given as the change in the standardized outcome corresponding to a 10 hour 
per week change in the ECEC usage covariate. Using standardized outcomes, that is 
outcomes measured in units of the standard deviation, allows the size of effects to be 
compared between the different outcomes. Effects between 0.02 and 0.05 units may be 
considered small; effects between 0.05 and 0.1 may be considered to be of medium 
size.7 
 


  


                                            
 


7 Effects over 0.1 units would be considered large. 
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Table 1: Summary of the statistically significant8 associations between children’s time in ECEC 
from two to four years (mean hours per week) and children’s outcomes at age four.  


Child outcome 
Type of early education and care (ECEC) 


Formal ECEC Informal ECEC 
Group Childminders Relatives, friends, nannies 


Cognitive development 
Naming Vocabulary (verbal) +0.014 +0.053 +0.048* 
Picture Similarities (non-verbal) +0.044* +0.048 +0.010 
Self-regulation direct assessment 


 HTKS Task (self-regulation) +0.018 +0.045 +0.007 
Socio-emotional problems 
SDQ Total Difficulties -0.014 -0.018 +0.035 
Hyperactivity +0.001 +0.005 +0.036 
Emotional Symptoms -0.025 -0.073* +0.007 
Conduct Problems +0.044*‡ +0.032 +0.036 
Peer Problems -0.087*** -0.043 +0.021 
Socio-emotional strengths 
Prosocial Behaviour +0.041* +0.048 -0.012 
Behavioural Self-regulation +0.056** +0.047 +0.008 
Emotional Self-regulation -0.018 -0.028 -0.020 
Co-operation +0.018 +0.014 -0.010 
 
Sample size = 3,930. 
 
The table displays coefficients for associations between hours of each type of ECEC and each outcome. 
Statistically significant coefficients are in bold italics, the level of significance is indicated by stars: * = p < 
.05, ** = p < .01, *** = p < .001. Coefficients give the change in the standardized outcome corresponding to 
a 10 hour per week change in the ECEC use covariate.  
 
For cognitive development and socio-emotional strengths, higher scores indicate a positive outcome, and a 
positive association (+) indicate that more hours in ECEC are associated with a better score in this 
outcome. For socio-emotional problems, lower scores are a positive outcome, and a negative association (-
) indicates that more hours in ECEC are associated with a better score for this outcome. 
 
‡ In later analysis, this negative association was significant only for children with high formal group ECEC 
use, i.e. greater than 35 hours per week over the 38 weeks of the school terms (2.98% of the sample). 
 


In most cases ECEC use has a positive benefit regardless of household income 
disadvantage level. Positive impacts were observed for use of formal and informal ECEC: 


• Better language development was associated with more hours spent in informal 
individual ECEC (e.g. with relatives and friends). 


                                            
 


8 A statistically significant association is one that is unlikely to be due to chance. 
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• Better non-verbal reasoning ability was associated with more hours spent in formal 
group ECEC (e.g. nursery classes, nursery schools, day nurseries and 
playgroups). 


• Better socio-emotional outcomes were associated with more hours spent in formal 
group ECEC settings, specifically higher levels of Prosocial Behaviour and 
Behavioural Self-regulation and lower levels of Peer Problems. 


• More hours with childminders was associated with lower levels of Emotional 
Symptoms. 


• More hours spent in formal group ECEC was also associated with children having 
higher levels of Conduct Problems. Subgroup analysis found that this effect was 
limited to a small group of children (N = 117) who spent over 35 hours per week of 
formal group ECEC from age two to four. Findings suggest, however, that the 
behaviour of these children was in fact no different to that of the majority of 
children using fewer hours in ECEC. Rather, these high ECEC use children failed 
to show the lower levels of Conduct Problems that would have been expected 
given their demographic characteristics and home environment (generally coming 
from higher qualified families with lower levels of household disorder in 
comparison with lower ECEC use children). Comparison with the SEED results at 
age three also suggests that this negative impact has lessened over time. 


The associations between ECEC and child outcomes were consistent across regions9 
and area disadvantage (using the Index of Multiple Deprivation).  


Given the timing of measurement, and because an extensive number of factors are 
controlled for in the analyses, the relationships between ECEC and child outcome may 
be assumed to be causal and therefore the associations identified in this report are 
referred to as evidence of ‘impact’ based on this assumption.10 


Results by specific levels of ECEC use 


The findings presented above indicate a number of relationships where more hours in 
ECEC per week are associated with better child cognitive and socio-emotional 
development. Analyses of the specific levels of ECEC use (in categories of average 
hours spent in ECEC per week) generally also indicate increasing benefits associated 
with more hours spent in ECEC. However, given that associations vary across different 
outcomes and for each type of provision, because the number of hours is an average 
across a two-year period and because the number of children within some of the time 
                                            
 


9 The nine government office regions were aggregated into five geographical regions (The North, The 
Midlands, East of England, London, The South), see Technical Report for further detail. 
10 Further discussion of the causal relationships is given in the associated Technical Report. 
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categories is quite small, it is not possible to specify a number of hours in ECEC that 
would be optimum for child development.  


Are there differences between the effects of different formal group 
ECEC settings? 


Previous SEED research (Melhuish and Gardiner, 2017) has shown that the 
characteristics of settings within the category of formal group ECEC differ. Further 
analysis was undertaken in which children’s formal ECEC usage aged two to four was 
considered separately for private / voluntary / independent (PVI) ECEC group settings, 
and maintained ECEC in government funded group settings e.g. nursery classes in 
schools or maintained nursery schools.  


2,511 children had used PVI ECEC, 645 had used maintained ECEC and 251 had used 
both types. 


• For non-verbal cognitive outcomes there were statistically significant effects of 
both PVI and maintained ECEC usage. 


• For the socio-emotional outcomes Peer Problems, Prosocial Scale and 
Behavioural Self-regulation there was evidence of a significant beneficial effect of 
PVI ECEC usage.  
 


• Although there was no statistically significant effect of maintained ECEC usage on 
socio-emotional outcomes, comparison with PVI ECEC suggests there were no 
differences between the two types of provision in terms of their benefit11. The 
evidence was therefore inconclusive as to whether there were also socio-
emotional benefits of time spent in maintained ECEC. The uncertainty of the 
conclusions concerning maintained ECEC use can in part be attributed to the 
relatively small number of children in the sample using this type of ECEC.  


                                            
 


11 See Chapter 3 for a note on statistical significance and further detail to support interpretation of this 
finding 
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Table 2: Summary of associations between children’s time (hours per week) in ECEC aged two to 
four and children’s outcomes at age four; models with separate effects for PVI and maintained 
formal ECEC. 


Outcome PVI Maintained 
Maintained 


compared with 
PVI 


Cognitive development 
Naming Vocabulary (verbal) +0.005 +0.033 +0.028 
Picture Similarities (non-verbal) +0.043 * +0.082 * +0.039 
Self-regulation direct assessment 
HTKS Task (self-regulation) +0.024 +0.052 +0.028 
Socio-emotional problems 
SDQ Total Difficulties -0.030 -0.001 +0.029 
Hyperactivity -0.013 +0.003 +0.016 
Emotional Symptoms -0.029 -0.005 +0.024 
Conduct Problems +0.031 +0.038 +0.006 
Peer Problems -0.100 *** -0.058 +0.043 
Socio-emotional strengths 
Prosocial Behaviour +0.049 * +0.025 -0.024 
Behavioural Self-regulation +0.057 ** +0.029 -0.028 
Emotional Self-regulation +0.003 -0.036 -0.039 
Co-operation +0.022 -0.025 -0.047 


 
Sample size = 3,462. 
 
Models control for formal individual ECEC use (with childminders), informal individual ECEC use and 
demographic and home environment variables. 
 
Model coefficients give the change in the standardized outcome for a 10 hour per week change in the 
ECEC covariate, controlling for all other covariates. 
 
Statistically significant covariates are marked: * = p < 0.05, ** = p < 0.01, *** = p < 0.001. 
 


Are variations in the quality of formal group ECEC settings attended 
associated with children’s outcomes at age four? 


Given that previous SEED research (Melhuish and Gardiner, 2017) has shown that the 
quality of settings differ, analysis was undertaken to look at the variation in quality of 
formal group ECEC setting attendance and outcomes. Because quality observations 
were only carried out in a subsample of settings (Melhuish & Gardiner, 2017), this 
analysis included 644 children with quality scores at age two, 766 children with quality 
scores at age three, and 354 children with quality scores at both age two and three. 


Having attended higher quality formal group ECEC settings was associated with better 
cognitive and socio-emotional outcomes at age four in models controlling for the amount 
of ECEC used between ages two and four, home environment at ages two and three and 
demographic factors at age three (see Table 3). 
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• Higher quality of formal group ECEC attended at age three (measured by the 
SSTEW measure of staff child interaction quality, ECERS-R measure of setting 
quality as well as a composite overall quality measure) was associated with better 
non-verbal cognitive ability at age four. 


• Attending higher quality formal group ECEC at age two and three (measured by 
composite overall quality) was associated with lower levels of Conduct Problems 
at age four.  


• There was no significant relationship between formal group ECEC quality and 
verbal cognitive development, or between ECEC quality and any other measure of 
socio-emotional development. 


  







18 


Table 3: Summary of associations between the quality of the ECEC settings which children 
attended and children’s outcomes at age four.  
 


Quality measure 


Child outcome 
SDQ 


Conduct 
Problems 


BAS Picture 
Similarities 


Children with Wave 1 quality data, sample size N = 644 


SSTEW -0.077 +0.021 


ITERS-R -0.116 +0.021 


Overall quality (Wave 1) -0.099 +0.021 


Children with Wave 2 quality data, sample size N = 766 


SSTEW -0.052 +0.150* 


ECERS-R -0.104 +0.219** 


ECERS-E -0.034 +0.139 


Overall quality (Wave 2) -0.066 +0.178* 


Children with Wave 1 and Wave 2 quality data, sample size N = 354 


Overall quality (Wave 1 / Wave 2) -0.211* +0.189 
 
The table displays coefficients for the associations between the quality of settings attended and each 
outcome. Only outcomes with a significant association with quality are presented. Statistically significant 
coefficients are shown in bold italics, the level of significance is indicated by stars: * = p < .05, ** = p < .01, 
*** = p < .001. Coefficients give the change in the standardized outcome corresponding to a 2 standard 
deviation change in the quality covariate. 


A larger value is indicative of a stronger association between the two variables. Analyses controlled for 
hours spent in ECEC, home environment and demographic characteristics. 


For BAS picture similarities, higher scores indicate a positive outcome, and a positive association (+) 
indicates that higher quality of ECEC is associated with improvement in this outcome. For conduct 
problems, lower scores indicate a positive outcome, and a negative association (-) indicates that more 
hours in ECEC is associated with improvement in this outcome. The samples consist of children with 
setting quality data and a mean of at least 10 hours per week formal group ECEC between ages two and 
four. 
 


The effects of the quality of the ECEC received appear to be less wide-ranging than 
those of usage although direct comparison of effects is not possible across the models 
due to different sample sizes. It should be noted that the smaller sample size available 
for assessing the quality of the ECEC12 means that these analyses have less power to 
detect significant effects than the analyses involving type and quantity, where larger 


                                            
 


12 Of a total sample of 3,930, the quality analysis included 644 children with quality scores at age 2, 766 
children with quality scores at age three, and 354 children with quality scores at both age two and three. 







19 


sample size applies. It is possible that there are further effects of ECEC quality on child 
outcomes that could not be detected with the smaller sample size. The reduced relative 
impact of quality in relation to previous findings such as those of EPPE may also be 
related to the increase in quality over time as indicated in the SEED: Study of Quality of 
Early Years Provision in England (Melhuish & Gardiner, 2017). This has meant the 
spread of quality (and therefore statistical variation) may have narrowed, reducing the 
potential impact of variation in quality on outcomes.   


Are variations in the home environment associated with child 
development? 


Several cognitive and socio-emotional outcomes at age four were associated with 
variations in the home environment13 when controlling for demographic factors14 and 
amount and type of ECEC use between age two and age four (see Table 4): 


• Children from families with a more stimulating Home Learning Environment (HLE) 
had better cognitive outcomes (verbal and non-verbal ability), and higher levels of 
Prosocial Behaviour and self-regulation (both HTKS task and parent ratings of 
Behavioural Self-regulation). In an unexpected finding, a higher HLE score was 
also associated with lower levels of children’s Emotional Self-regulation.  


• Children from families reporting a higher level of household disorder (as measured 
by the CHAOS scale) had poorer outcomes on all socio-emotional measures. 


• A higher level of parent’s psychological distress was associated with lower child 
self-regulation (measured by poorer performance on the HTKS task), higher levels 
of socio-emotional problems and lower levels of child Emotional Self-regulation. 


• Mixed findings occur for parents setting limits around behaviour. Where parents 
set more limits for behaviour children had better cognitive outcomes and 
Behavioural Self-regulation, less Emotional Symptoms and Peer Problems. 


• Where parents set more limits around behaviour also had higher levels of 
Hyperactivity and Conduct Problems and lower levels of Emotional Self-regulation 
and Co-operation.  


• Children from families with a higher parent/child conflict (measured by MORS 
Invasiveness) had poorer cognitive and socio-emotional outcomes overall. 


• Children from families with a higher parent/child closeness (measured by MORS 
Warmth) had better cognitive and socio-emotional outcomes on all measures. 


                                            
 


13 Averaged from age two and three 
14 Measured at age three 
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Table 4: Summary of the associations between home environment variables at ages two and three 
and children’s outcomes at age four.  


Child outcome 


Home environment variables 


Home 
Learning 
Environ


ment 


Househol
d 


chaos 
 


Parent's 
psycholo


gical 
distress 


Limit 
setting 


 


MORS 
invasive-


ness 
 


MORS 
warmth 


 


Cognitive development 
Naming Vocabulary (verbal) +0.260*** +0.051 -0.028 +0.228*** -0.132*** +0.158*** 
Picture Similarities (non-
verbal) +0.161*** +0.003 -0.011 +0.123*** -0.084* +0.070* 


Self-regulation direct assessment 
HTKS Task (self-regulation) +0.178*** +0.010 -0.073* +0.121** -0.104** +0.082* 
Socio-emotional problems 
SDQ Total Difficulties +0.029 +0.236*** +0.229*** +0.044 +0.610*** -0.265*** 
Hyperactivity -0.016 +0.234*** +0.147*** +0.128*** +0.431*** -0.187*** 
Emotional Symptoms +0.056 +0.094** +0.280*** -0.114** +0.445*** -0.104** 
Conduct Problems +0.043 +0.249*** +0.129*** +0.203*** +0.596*** -0.161*** 
Peer Problems +0.020 +0.074* +0.148*** -0.196*** +0.324*** -0.356*** 
Socio-emotional strengths 
Prosocial Behaviour +0.139*** -0.174*** -0.043 +0.008 -0.238*** +0.513*** 
Behavioural Self-regulation +0.179*** -0.094** -0.046 +0.124*** -0.299*** +0.285*** 
Emotional Self-regulation -0.075* -0.251*** -0.136*** -0.089** -0.607*** +0.136*** 
Co-operation +0.059 -0.185*** -0.051 -0.098** -0.415*** +0.414*** 
 
Sample size = 3,930 
 
The table displays coefficients for the associations between the home environment variables and each 
outcome. Statistically significant coefficients are shown in bold italics, the level of significance is indicated 
by stars: * = p < .05, ** = p < .01, *** = p < .001. Coefficients give the change in the standardized outcome 
corresponding to a 2 standard deviation change in the home environment variable.  
 
For cognitive development and socio-emotional strengths, higher scores indicate a positive outcome, and a 
positive association (+) indicates that a higher level of the home environment covariate is associated with 
improvement in this outcome. For socio-emotional problems, lower scores are a positive outcome, and a 
negative association (-) indicates that a higher level of the home environment covariate is associated with a 
better (i.e. lower) score on this outcome. 
 


Relative effects of ECEC, home environment and demographics 


Although hours spent in ECEC is associated with a number of child outcomes, 
demographic characteristics (particularly maternal education), the parent-child 
relationship (particularly warmth and invasiveness) and the quality of the home learning 
environment have a greater influence on children’s cognitive development and on socio-
emotional development than hours spent in ECEC.  
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Interactions between ECEC and HLE 


Analyses found that the beneficial effects of ECEC use and of a rich Home Learning 
Environment (HLE) are largely independent of each other. This indicates that even 
children having very stimulating home environments still benefit from hours in ECEC. 


Conclusions 
The amount and type of ECEC attended between ages two and four are both associated 
with a number of cognitive and socio-emotional outcomes at age four. Many findings are 
in line with those observed in the previous report of outcomes at age three (Melhuish, 
Gardiner & Morris, 2017). A key difference is additional gains in non-verbal development 
at age four that have been found for children spending time in group settings. Taken 
together, these findings indicate the wide ranging benefits of attending ECEC between 
ages two and age four. These results correspond, in part, with previous research15 that 
has frequently found beneficial effects associated with more hours in formal group ECEC 
for aspects of cognitive development as well as socio-emotional development, such as 
Peer Problems, Prosocial Behaviour and Self-regulation.  


Specifically, the study found that more hours spent in informal individual ECEC settings 
(e.g. with relatives, friends, neighbours) was associated with better language 
development at age four. In addition, more hours spent with individual formal ECEC 
providers (childminders) was associated with fewer Emotional Symptoms, although 
subgroup analysis indicated that the effect was only significant in the moderately 
disadvantaged group. Verbal development was not associated with hours spent in formal 
group ECEC settings, which is inconsistent with findings from EPPE which suggested 
long-term language and literacy outcomes relating to attending group ECEC (Sylva et al., 
2004). Although short-term language benefits of group settings have not been found in 
SEED, language outcomes in the longer term once children start school will be 
considered in future SEED reports. Given the importance of language development in 
longer term outcomes (Blanden, 2006), future research should consider ways in which 
practice can be enhanced to increase language development in children attending group 
ECEC settings.  


Although benefits of group ECEC for language are not yet seen in SEED, a number of 
areas of socio-emotional and cognitive development, which are also important for longer 
term outcomes, are shown to benefit from group ECEC. More hours spent in formal 
group ECEC (e.g. day nurseries, nursery classes or schools and playgroups) was 
associated with better cognitive non-verbal reasoning ability at age four. More hours 
spent in formal group ECEC was also associated with several aspects of socio-emotional 


                                            
 


15 This research is reviewed comprehensively in Melhuish et al. (2015).  
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development; more Prosocial Behaviour, better Behavioural Self-regulation and fewer 
Peer Problems.  


A small association was observed between hours spent in formal group ECEC and 
higher conduct problems; further analysis showed that this effect was restricted to 
children spending over 35 hours per week in formal group settings. This negative impact 
of high formal group ECEC use on conduct problems was reduced in comparison with 
the effect found at age three;16 this is in line with findings from EPPE that such negative 
impacts are reduced over time (Melhuish et al., 2010). 


Increased time spent in ECEC in both PVI and maintained settings was associated with 
cognitive benefits, and ECEC received in PVI settings was also associated with socio-
emotional benefits. The evidence was inconclusive as to whether there were also socio-
emotional benefits of time spent in maintained ECEC. The uncertainty of the conclusions 
concerning maintained ECEC use can in part be attributed to the relatively small number 
of children in the sample using this type of ECEC. 


In most instances, associations between ECEC and child development were identified 
across the whole range of disadvantage in the SEED sample, suggesting that use of 
ECEC has a largely positive benefit on cognitive and socio-emotional outcomes at age 
four for children across the advantage-disadvantage spectrum. However, given the lower 
starting point among disadvantaged children (Speight et al., 2015), and reduced 
likelihood to take up childcare (DfE, 2017), ECEC may be of particular importance for the 
most disadvantaged children. 


Further, this report presents associations between the quality of childcare attended and 
child outcomes. The study found evidence that attending better quality childcare settings 
between ages two and four had a positive impact on some aspects of children’s cognitive 
and socio-emotional outcomes measured at age four. This indicates the value of high 
quality ECEC provision, and suggests that efforts to further improve the quality of 
provision may be expected to lead to further improved child outcomes. The recently 
published SEED quality report (Melhuish & Gardiner, 2017) indicates a number of 
structural characteristics of settings, including staff qualifications and training, which may 
be instrumental in achieving the high quality provision that is seen to be associated with 
the best child outcomes. 


The study also found that several cognitive and socio-emotional outcomes at age four 
were significantly associated with variations in the home environment, particularly the 
quality of the parent/child relationship, maternal qualifications and the Home Learning 
Environment. Findings also suggest that outcomes are generally more strongly 
associated with demographics and home environment than they are with time spent in 
ECEC settings. Nevertheless, in line with findings from the same sample at age three 


                                            
 


16 Reported in an earlier SEED report (Melhuish et al., 2017). 
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(Melhuish et al., 2017), the advantages of a more stimulating and responsive Home 
Learning Environment and the beneficial effects of time in ECEC are largely independent. 
This suggests that even children with the most stimulating home learning environments 
still stand to benefit from spending time in ECEC.  


Whether the pattern of outcomes observed at age four continues in the longer term will 
be addressed in future SEED reports. 
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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 childcare with 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 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, 70 per cent of 
three-year-olds, 85 per cent of four-year-olds and 95 per cent of five-year-olds were 
enrolled in paid ECEC of some form (or primary education) in 2014 (OECD, 2017). In 
England in 2016, 95 per cent of three- and four-year-olds received some government-
funded ECEC (Melhuish et al., 2017). 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. There is good evidence that early education has a considerable 



http://oecd/
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influence on school readiness, long-term school attainment and lifelong outcomes (e.g. 
Melhuish, 2004; Smith et al., 2009; Sylva et al., 2004, 2010). Attending high quality 
ECEC helps prepare young children to be ‘school ready’, i.e. achieving the level of 
development that helps their ability to learn when they start school (Becker, 2011), which 
is important as a foundation for a successful educational career and long-term life 
outcomes.  


For provision from 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.  
 
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 
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). 
Longer-term socio-emotional outcomes may not only be driven by short term socio-
emotional benefits of ECEC, but also by the cognitive and academic outcomes. For 
example, studies into adulthood have indicated that 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).  


Studies have also indicated that there are a number of characteristics of ECEC which 
lead to improved outcomes. For example, the benefits are often seen to be greater for 
high-quality provision (Sylva et al., 2004). There is also evidence that a starting age from 
two years of age onwards is most effective for preschool education (Sammons et al., 
2002), and that the duration in months in ECEC may be have a stronger influence than 
the number of hours per week (Sylva et al., 2004). There has also 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). 


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 family backgrounds often 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 can produce 
benefits for cognitive, language and social development for disadvantaged children (e.g. 
Ramey et al., 2000) and help prepare them for school entry (see, for example, reviews by 
Barnett, 1995; Brooks-Gunn, 2003; Heckman, 2006; Melhuish, 2004; Yoshikawa et al., 
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2013). Some evidence suggests that early education can have the greatest impact on 
children from disadvantaged families (e.g. Cattan et al., 2014), and may at least be of 
particular importance to disadvantaged children who are already behind their peers from 
an early age (Speight et al., 2015). Therefore, ECEC is crucial in narrowing the gap in 
development and attainment between groups of children. However, children from 
disadvantaged families are less likely to attend early years settings, even for provision 
that is funded by the Government (Department for Education, 2017). 


With regard to provision for three years onwards, disadvantaged children benefit 
particularly from high-quality early education provision (e.g. Muennig et al., 2009; 
Reynolds et al., 2011). Research also suggests that 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).  


There may also be geographic and regional differences in the benefits of ECEC which 
may relate in part to regional variation in quality (Melhuish & Gardiner, 2017). A recent 
DfE publication using data from the Millennium Cohort Study also suggests the number 
of hours per week that children spend in ECEC contributes to regional differences in 
early years attainment, although a number of other factors such as ethnic composition 
contribute more strongly to this variation and much regional variation remains 
unexplained (Dunatchik et al., 2018). 


Child development is affected by a range of children’s experiences, and the early years 
can be a particularly sensitive period of development (e.g. Tierney & Nelson, 2009). 
ECEC is one such influence that constitutes a substantial part of young children’s 
experiences, which can influence short and longer-term outcomes (e.g. Sylva et al., 
2010). Home environment, parenting and demographic characteristics are also seen to 
play a role in child development. Some evidence suggests that these 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 the 
Home Learning Environment (e.g. Sammons et al., 2008). 


Recent policy and ECEC in England 


Since the late 1990s, policy for early childhood education and care (ECEC) in England 
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 
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38 weeks of the year). In 2013 the early education offer was extended to two-year-olds 
looked after by the LA and those from families in receipt of specified benefits. It was 
further extended in September 2014 to two-year-olds from low income families, two-year-
olds with special needs and two-year-olds who have left care. 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 (currently being 
replaced by Universal Credit) and childcare vouchers which is being replaced by Tax 
Free Childcare from 2017.17 


From September 2017 funded provision for three- and four-year-old children has been 
extended from 15 to 30 hours each week (for 38 weeks of the year). To receive the 
extended entitlement, parents must be working and each earning at least the equivalent 
of the national minimum wage for 16 hours a week, and not more than £100,000 each a 
year.18 


It should be noted that SEED commenced before the Childcare Act 2016 and was not 
designed to study the 30 hours free childcare policy. When this policy was introduced in 
September 2017 the children within the SEED sample were already 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 study. 


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 to investigate the factors that are important for the 
delivery of high quality ECEC provision.19 The study is being undertaken by a consortium 
including the National Centre for 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: 


                                            
 


17 See the childcare service website, available at: https://childcare-support.tax.service.gov.uk/  
18 See the Childcare Act, 2016, available at: http://www.legislation.gov.uk/ukpga/2016/5/enacted. 
19 Further information about the SEED study and reports published to date are available at 
http://www.seed.natcen.ac.uk/. 



https://childcare-support.tax.service.gov.uk/

http://www.legislation.gov.uk/ukpga/2016/5/enacted

http://www.seed.natcen.ac.uk/
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• 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 ECEC provision on children’s 
outcomes. 


• Assessing the overall value for money of 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 four 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 seven 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 (SEN/D). 
• A study of experiences of the Early Years Pupil Premium (EYPP). 


Objectives of this report 


This is the second report from the longitudinal study.20 This report has three main 
objectives: 
 


1. To study the associations between the amount of differing types of ECEC which 
children receive aged two to four and child development at age four. 


2. To investigate the impact of the home environment and the quality of the 
parent/child relationship on child development at age four.  


3. To explore the associations between the quality of the childcare settings which 
children have attended and child development at age four. 


  
Given the timing of measurement, and because an extensive number of factors are 
controlled for in the analyses, the relationships between ECEC and child outcome, and 
                                            
 


20 The first report from the longitudinal study “Study of Early Education and Development (SEED): Impact 
Study on Early Education Use and Child Outcomes up to Age Three, July 2017” is available from 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/627098/SEED_ECEC_impac
t_at_age_3.pdf 



https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/627098/SEED_ECEC_impact_at_age_3.pdf

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/627098/SEED_ECEC_impact_at_age_3.pdf
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between home environment and child outcome, are assumed to be causal.21 Based on 
this assumption, the associations identified in this report are often referred to as evidence 
of ‘impact’, although it is possible that there may be other unmeasured factors also 
playing a role in the relationship between ECEC and child outcome. 


The remainder of this report is structured in the following way: 


• Chapter 2 describes the research design and methodology of the longitudinal 
study. 


• Chapter 3 analyses the associations between the use of ECEC from two to four 
years of age and child cognitive and socio-emotional outcomes at age four, having 
controlled for a range of demographic, parenting and home environment variables. 


• Chapter 4 examines the associations between the quality of the childcare 
provision which children have attended between aged two and four and their 
cognitive and socio-emotional outcomes at age four. 


• Chapter 5 uses the analyses described in Chapter 3 to examine the associations 
of parenting and home environment with child cognitive and socio-emotional 
outcomes at age four years. 


• Chapter 6 draws the findings of the report together and discusses the results in 
relation to other UK and international research. 


                                            
 


21 Further discussion of causal relationships is available in the associated Technical Report. 
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Chapter 2: The SEED longitudinal study: Design and 
methodology 
This chapter describes the main elements of the SEED longitudinal study design 
including details of the sample used within this report. A more detailed account of the 
methods is given in the Technical Report accompanying this report. The SEED study 
uses a longitudinal, multi-cohort, sample survey research design. 


Research objectives 


The SEED longitudinal study was designed to meet several related objectives: 
 


1. To explore 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.22 


2. To study factors affecting development and behaviour during the early years among a 
representative sample of children. The focus was on effects of ECEC, in particular 
ECEC between two and four years of age, on cognitive and socio-emotional 
development. Other factors explored were parenting including the Home Learning 
Environment, household disorder, parental distress, the parent/child relationship and 
parental Limit Setting, as well as family demographics. 


3. To study the impact of the quality of the childcare settings which children attended on 
their cognitive and socio-emotional development. 


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. 
 
The sample was selected so that children were chosen from three groups varying in level of 
disadvantage to match as closely as possible the policy eligibility criteria: 


                                            
 


22 The results of this research objective can be found in the earlier report “Study of Early Education and 
Development (SEED): Impact Study on Early Education Use and Child Outcomes up to Age Three, July 
2017”. 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/627098/SEED_ECEC_impac
t_at_age_3.pdf  



https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/627098/SEED_ECEC_impact_at_age_3.pdf

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/627098/SEED_ECEC_impact_at_age_3.pdf
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1. Most disadvantaged 20% who had a parent in receipt of one of: 
• 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. 


3. Least disadvantaged 60% who had parents not in receipt of any of the qualifying 
benefits or tax credits. 


The sampling frame ensured that families from all levels of disadvantage were included 
in the study. By design the disadvantaged and moderately disadvantage groups are over-
represented in the sample. 


Longitudinal study 


The study is designed to collect information from families at four time points: 


• 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 


Further, the study aims to link survey data to educational outcomes from the Early Years 
Foundation Stage Profile (EYFSP) assessment in reception, and Key Stage 1 
assessments at age seven. 


In total, 5,642 families were seen in the baseline survey (overall response rate was 63%). 
The sample for the analyses in this report consists of 3,930 of these families (70% of 
those seen in the baseline survey) for whom data were available from Wave 1, Wave 2 
and Wave 3. The mean age of children at the Wave 3 survey was 4 years 4 months. 
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 70% would be considered 
acceptable such that interpretation of results is unlikely to be significantly affected by 
non-response bias, i.e. the potential difference between families in the sample and those 
who choose not to participate. 


ECEC use 


ECEC in England is of various types including: 
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1. Childminder 
2. Nursery school 
3. Nursery class attached to a primary/infant school 
4. Private day nursery 
5. Local Authority day nursery 
6. Pre-school or playgroup 
7. SEN day school, nursery or unit 
8. Relative, friend or neighbour 
9. Nanny or au pair 
10. Other early education 


Children in SEED may have attended any form of ECEC, although only the first seven 
are eligible for government funding. In the classification of setting types for this report, 
settings eligible for government funding are referred to as ‘formal’. Settings classified as 
‘group’ based are those that are in a non-domestic setting, while those classified as 
‘individual’ are in a domestic (i.e. 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 (i.e. childminders)  


3. “Informal individual” ECEC in a domestic setting and not eligible for government 
funding (e.g. relatives, friends neighbours or nannies)23 


A further breakdown of the formal group ECEC category was used in later analysis to 
compare Private, Voluntary and Independent settings with maintained settings, as 
follows24: 


1. Private, Voluntary and Independent (PVI) ECEC, which is funded privately or by 
voluntary / charitable organisations 


2. Maintained ECEC, which is local government administered (i.e. nursery classes, 
nursery schools, Local Authority nurseries or children’s centres) 


                                            
 


23 The DfE Survey of Parents indicates that grandparents are by far the largest informal provider of ECEC 
in England (DfE, 2017) 
24 Further detail of how settings were classified is available in the technical report 
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Measures 


Home Environment Measures 


These measures were assessed at Wave 1 and Wave 2 interviews carried out with 
parents when the children were aged two and three, respectively. 


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) e.g. symptoms of 
depression or anxiety 


4. Limit Setting (i.e. how often parents set limits on their child’s behaviour such as 
time out or telling off) 


5. MORS Warmth (a measure of closeness in the parent/child relationship e.g. 
relationship characterised by affection, doing things together)25 


6. MORS Invasiveness (a measure of conflict in the parent/child relationship e.g. 
regarding child as demanding of attention, feeling annoyance toward child)25 


The MORS scales were available from the Wave 2 interview only. 


The home environment variables included in the present analysis were the mean of the 
values collected at Waves 1 and 2 except for the MORS scales where only Wave 2 data 
was available.26 


Demographic Measures 


These measures were assessed at the Wave 1 and Wave 2 interviews carried out with 
parents when the children were aged two and three, respectively. 


1. Child’s gender 
2. Child’s ethnic group 
3. Child’s birth weight 


                                            
 


25 See Simkiss et. al. (2013). 
26 The Wave 1 and Wave 2 home environment variables were moderately correlated, with correlation 
coefficients in the range 0.45–0.65. Further details are given in the Technical Report. 
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4. Child’s birth order 
5. Maternal age at birth of child 
6. Number of siblings living in the same household as child 
7. Whether child is living in a couple or lone parent household 
8. Whether child is living in a workless or working household 
9. Household income 
10. Area Deprivation (Index of Multiple Deprivation, IMD)27 
11. SEED disadvantage group 
12. Type of accommodation tenure 
13. Mother’s highest academic qualification 
14. Highest parental socio-economic status 


 
Where demographic measures varied over time, the Wave 2 values were used in the 
analyses. 


Families were also classified according to region. The nine government office regions 
were aggregated into five geographical regions (The North, The Midlands, East of 
England, London, The South).28 
 
Child development 


Child development measured at age four (Wave 3) was used in this report.29 Aspects of 
cognitive development and socio-emotional development were chosen based on validity 
of measurement, their use in similar studies of this kind30 and potential importance for 
longer-term outcomes. 


Child development was assessed both through direct assessments and by parent ratings. 


Direct Child Assessment 


Direct child assessment of cognitive development and self-regulation was measured 
when the children were aged four. 


Cognitive development 
• Naming Vocabulary (verbal ability i.e. language development). 
• Picture Similarities (non-verbal ability). 


                                            
 


27 A measure which ranks every small area (average 1,500 residents) in England from most to least 
deprived (based on income deprivation, employment deprivation, education, skills and training deprivation, 
health deprivation and disability, crime, barriers to housing and services, living environment deprivation). 
28 Further detail on the categorisation by geographical region is given in the Technical Report. 
29 Child development using the BAS and SDQ were also measured at age three (wave 2), the results of 
which are reported in the technical appendix of this report and the SEED impact age three report (Melhuish 
et al., 2017). 
30 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). 
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Self-regulation direct assessment  


• The HTKS task (“head-toes-knees-shoulders”), a measure of children’s self-
regulation (Ponitz et. al., 2008) which taps into aspects of cognitive flexibility, 
working memory and inhibitory control (McClelland et al., 2014).31 


Child Assessment from parent ratings: Socio-emotional, and self-regulation 
development 


Assessments of children’s socio-emotional development were carried out at age four. 
The assessment consisted of a parental questionnaire from which nine socio-emotional 
measures were derived; these are used as child outcome variables. Six outcomes were 
derived from the Strength and Difficulties Questionnaire (SDQ) plus three additional, 
related scales. 
 
The SDQ provides four measures of negative aspects of socio-emotional development. 
These can be used individually or combined into a single SDQ Total Difficulties score. 
There is also one measure of a positive aspect of socio-emotional development 
(prosocial behaviour). To balance the measures, three extra scales measuring socio-
emotional strengths were added. This strategy was followed by the Millennium Cohort 
study (2010) and the National Evaluation of Sure Start (Melhuish et al., 2008). The nine 
socio-emotional measures were: 
 


• Strengths and Difficulties Questionnaire (SDQ, Goodman 1997)  
1. SDQ Total Difficulties Score 
2. Hyperactivity Scale (e.g. restless, fidgets, easily distracted) 
3. Emotional Symptoms (e.g. worries, unhappy, nervous) 
4. Conduct Problems (e.g. loses temper, aggressive, takes other children’s 


things) 
5. Peer Problems (e.g. often alone, poor sociability) 
6. Prosocial Behaviour (e.g. includes child sharing, showing empathy) 


• Additional items  
7. Behavioural Self-regulation (e.g. thinks before acting, persistent, chooses 


own activities) 
8. Emotional Self-regulation (e.g. even mood, not impulsive, calm) 
9. Co-operation (e.g. calm, plays easily with others, waits turn) 


Settings quality measures 


The quality of 1000 childcare settings was assessed though half day observations by 
trained observers. These observations took place in 402 settings that children had 
                                            
 


31 This was the first time point at which this direct assessment of self-regulation was used with children in 
SEED. Self-regulation measures based on parent ratings are also used, see below. 
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attended at age two (Wave 1), and 598 settings that children had attended at age three 
(Wave 2).  


At Wave 1, settings were assessed using the SSTEW and ITERS-R scales. At Wave 2, 
settings were assessed using the SSTEW, ECERS-R and ECERS-E scales.32  


The Sustained Shared Thinking and Emotional Well-being scale (SSTEW)33 focuses on 
the quality of interactions between staff and children, and was used in the SEED study to 
assess settings (both for under-threes and over-threes) across 5 domains: 


I. Building Trust, Confidence and Independence 
II. Supporting and Extending Language and Communication 
III. Supporting Emotional Well-being 
IV. Supporting Learning and Critical Thinking 
V. Assessing Learning and Language 


 
The Infant and Toddler Environment Rating Scale – Revised (ITERS-R)34 is an overall 
measure of quality for the under-threes, and assesses settings across 6 domains: 


I. Space and Furnishings 
II. Personal Care Routines 
III. Listening and Talking 
IV. Activities 
V. Interaction 
VI. Program Structure 


 
The Early Childhood Environment Rating Scale - Revised (ECERS-R)35 is an overall 
measure of quality for the over-threes, and was used in the SEED study to assess 
settings across 5 domains: 


I. Personal Care Routines 
II. Language Reasoning 
III. Activities 
IV. Interaction 
V. Programme Structure 


 
The Extension to the Early Childhood Environment Rating Scale (ECERS-E)36 focuses 
on the educational aspects of experience for the over-threes, and was used in the SEED 
study to assess settings across 3 domains: 
                                            
 


32 More detail on these measures is available in the SEED Study of Quality of Early Years Provision in 
England (Melhuish et al., 2017). 
33 For more information on this scale see: Siraj, Kingston & Melhuish, 2015. 
34 Harms, Cryer & Clifford, 2006. 
35 Harms, Cryer & Clifford, 2005. 
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I. Literacy 
II. Mathematics 
III. Diversity 


 
Because only a subsample of settings was assessed for quality, only a subgroup of the 
main sample of children was able to be included in analysis of quality. Of the 3,930 
children in Waves 1 to 3 of the SEED study, 760 had attended settings at Wave 1 for 
which quality data were available, 1,118 had attended settings at Wave 2 for which 
quality data were available and 413 had attended settings at Wave 1 and Wave 2 for 
which quality data were available. Use of a subsample for quality analysis has 
implications for interpreting the results given that a smaller sample size may make it 
harder to detect small effects.  


                                                                                                                                               
 


36 Sylva, Siraj-Blatchford & Taggart, 2011. 
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Chapter 3: The relationship between early childhood 
education and care (ECEC) aged two to four and 
children’s cognitive and socio-emotional outcomes at 
age four 


Key findings  


• There was good evidence that children’s cognitive and socio-emotional outcomes 
at age four were associated with their use of ECEC between ages two and four, 
and that different types of ECEC are associated with different benefits. These 
effects were apparent after controlling for demographic and home environment 
factors. 


• More hours spent in formal group ECEC (e.g. day nursery, nursery class, nursery 
school, playgroup) was associated with improved non-verbal reasoning ability and 
better socio-emotional outcomes (more prosocial behaviour and behavioural self-
regulation and fewer peer problems).  


• More hours spent in informal individual ECEC (e.g. relatives, friends, neighbours) 
was associated with higher verbal ability (language development).  


• More hours spent in formal individual ECEC (i.e. childminders) was associated 
with lower levels of emotional symptoms (e.g. nervousness, worries). 


• Children with high levels of formal group ECEC aged two to four (greater than 35 
hours per week) had higher levels of conduct problems than would be expected, 
controlling for demographic and home environment factors. This group (N = 117) 
made up 2.98% of the sample. However, comparison with the SEED results at age 
three suggest that the severity of the impact is reduced over time.  


• In most cases the effects of ECEC use did not differ according to family 
disadvantage, neighbourhood deprivation, or region. The one exception was that 
the beneficial effect of formal individual ECEC (i.e. childminders) use on children’s 
emotional symptoms was statistically significant only in the moderately 
disadvantaged group. In all other cases where ECEC use had a positive benefit 
for cognitive and socio-emotional outcomes at age four this was not dependent on 
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 these groups. 


 
• Increased time spent in ECEC in both PVI and maintained settings was associated 


with cognitive benefits, and ECEC received in PVI settings was also associated 
with socio-emotional benefits. The evidence was inconclusive regarding the 
benefit of maintained ECEC to children’s socio-emotional outcomes. 
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Introduction 


This chapter considers the relationship between the amount and type of early ECEC use 
aged two to four and children’s cognitive and socio-emotional outcomes at age four. 
Furthermore, the chapter aims to consider whether any relationships between ECEC use 
and developmental outcomes are moderated by family disadvantage. These analyses 
examine the type and quantity of the ECEC which children receive. The effects of ECEC 
quality are discussed in Chapter 5. 


Methods 


Measuring child development at four years of age 


Child developmental outcomes were assessed at the Wave 3 interview when the children 
were aged four. Cognitive development was measured for verbal and non-verbal ability 
using the British Ability Scales (BAS; Elliot, Smith, & McCulloch, 2011). As a direct 
measure of an aspect of children’s self-regulation the HTKS (“head, toes, knees, 
shoulders”) task (Ponitz et. al., 2008) was used. Socio-emotional development was 
measured using the Strengths and Difficulties Questionnaire (SDQ) and three additional 
scales as used in the Millennium Cohort Study and the National Evaluation of Sure Start. 
The socio-emotional measures were derived from parental report. Further detail for these 
measures is available in Chapter 2. Summary statistics for the outcome variables are 
given in Table 5.37 


Classifying ECEC use 


For the purposes of these analyses a three-way classification of ECEC was adopted: 


1. Formal group ECEC, e.g. in day nurseries, nursery class, nursery school, 
playgroup. 


2. Formal individual ECEC, i.e. with childminders. 
3. Informal individual ECEC, with relatives, friends, neighbours or nannies. 


Analysis 


Of the 3,930 children seen at Wave 2, 3,803 (96.8%) had results for Naming Vocabulary, 
3,817 (97.1%) had results for Picture Similarities, 3,672 (93.4%) had results from the 
HTKS task and 3,904 (99.3%) had a parental report from which the eight socio-emotional 
scales were derived. The mean values of the outcome variables are given in Table 5, for 


                                            
 


37 Further details are available in the Technical Report. 
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all children and separately by disadvantage group. The findings suggest differences in 
scores between the disadvantage groups, with the least disadvantaged group showing 
fewest difficulties and higher socio-emotional strengths and cognitive scores. 


 
Table 5: Mean of outcome variables, broken down by disadvantage group. 


Outcome 
All 


children 
N = 3930 


Most 
disadvantaged 


group 
N = 958 


Moderately 
disadvantaged 


group 
N = 1398 


Least 
disadvantaged 


group 
N = 1574 


SDQ Total difficulties 9.09 9.31 9.07 8.97 
SDQ Hyperactivity 3.64 4.34 3.68 3.19 
SDQ Emotional Symptoms 1.61 1.91 1.65 1.39 
SDQ Conduct Problems 2.31 2.90 2.32 1.94 
SDQ Peer Problems 1.31 1.69 1.33 1.06 
SDQ Prosocial Scale 8.15 7.92 8.20 8.25 
Behavioural Self-regulation 7.32 6.90 7.35 7.54 
Emotional Self-regulation 6.44 5.81 6.38 6.87 
Co-operation Scale 7.81 7.42 7.84 8.04 
BAS Naming Vocabulary 56.08 52.50 54.91 59.22 
BAS Picture Similarities 52.36 48.97 51.74 54.91 
HTKS Score (self-regulation) 18.85 14.09 17.59 22.71 
 
The analyses use multiple imputation to control for the presence of missing data in the 
outcome variables and the covariates. 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 of 
differing types used by children between age two and age four and children’s outcomes 
at age four.38 Partly because legislation is particularly focussed on ECEC from age two 
upwards and also because there is a high correlation between amount of ECEC use 
aged one to two and amount of ECEC use aged two to four, these analysis models did 


                                            
 


38 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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not control for earlier ECEC use.39 This high correlation indicates considerable continuity 
of ECEC use over time. 


All models controlled for six home environment measures, and fourteen demographic 
measures, further details of which are available in Chapter 2. 
 
These initial models also tested for interaction effects between ECEC usage and 
disadvantage group, region and area deprivation (IMD). 


A note on statistical significance and effect sizes 


Statistical models give us two sorts of information: information about effect sizes and 
information about statistical significance. 


As an example of an effect size, a statistical model may tell us that a certain outcome 
variable increases by 0.2 units for every 10 hour per week increase in the amount of out 
of home ECEC that a child has received. 


However, in addition to the systematic relationships between the variables we have 
measured, the data also contains random variation. For this reason, the confidence that 
we can place on the effects we estimate varies according to the sample size, the size of 
the effects and the amount of random “noise” in the data. In order to draw firm 
conclusions, we need to be confident that a particular effect did not arise by chance. 
When this is the case, we say that an effect is statistically significant, or significantly 
different from zero. That is, whilst there is always uncertainty in the exact value of an 
effect, we can be sufficiently confident that a particular effect is not due to chance alone. 


We can also test whether two different effects are significantly different; that is, whether 
we can be confident that the difference between the size of the two effects is real, or 
whether an apparent difference between the size of the two effects could be due to 
chance alone. 


Results 


Results by amount of ECEC use 


The numbers of children using ECEC of each type aged two to four are shown in Table 6. 
Almost all children included in this sample (99%) participated in some sort of formal 
group ECEC between age two and four. 


                                            
 


39 Because of the high correlation between ECEC use aged one to two and ECEC use aged two to four, a 
model including both sets of covariates would be subject to multicollinearity, making model interpretation 
difficult. 







42 


Table 6: Numbers of children using formal group, formal individual and informal individual ECEC 
aged two to four. 


Type of ECEC N % 
Formal group 3875 98.6 
Formal individual (childminders) 505    12.8 
Informal individual (relatives, friends etc.) 2045   52.0 


 
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 12 outcomes showed statistically significant associations with time spent in 
ECEC aged two to four years. A summary of the results is shown in Table 7.  
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Table 7: Summary of associations between children’s time (hours per week) in ECEC aged two to 
four and children’s outcomes at age four.  


Child outcome 
Type of early education and care (ECEC) 


Formal ECEC Informal ECEC 
Group Childminders Relatives, friends, nannies 


Cognitive development 
Naming Vocabulary (verbal) +0.014 +0.053 +0.048* 
Picture Similarities (non-verbal) +0.044* +0.048 +0.010 
Self-regulation direct assessment 
HTKS Task (self-regulation) +0.018 +0.045 +0.007 
Socio-emotional problems 
SDQ Total Difficulties -0.014 -0.018 +0.035 
Hyperactivity +0.001 +0.005 +0.036 
Emotional Symptoms -0.025 -0.073* +0.007 
Conduct Problems +0.044*‡ +0.032 +0.036 
Peer Problems -0.087*** -0.043 +0.021 
Socio-emotional strengths 
Prosocial Behaviour +0.041* +0.048 -0.012 
Behavioural Self-regulation +0.056** +0.047 +0.008 
Emotional Self-regulation -0.018 -0.028 -0.020 
Co-operation +0.018 +0.014 -0.010 
 
Sample size = 3,930. 
 
Table displays coefficients for the associations between hours of each type of ECEC and each outcome. 
Statistically significant coefficients are shown in bold italics, the level of significance is indicated by stars: * 
= p < .05, ** = p < .01, *** = p < .001. Coefficients give the change in the standardized outcome 
corresponding to a 10 hour per week change in the ECEC use covariate.  
 
For cognitive development and socio-emotional strengths, higher scores are a positive outcome, and a 
positive association (+) indicates that more hours in ECEC is associated with improvement in this outcome. 
For socio-emotional problems, lower scores are a positive outcome, and a negative association (-) 
indicates that more hours in ECEC is associated with improvement in this outcome. 


A larger value is indicative of a stronger association between the two variables. Analyses controlled for 
home environment and demographic characteristics. 
‡ Later subgroup analysis identified that this negative association was found only for children with high 
formal group ECEC use, i.e. over 35 hours per week of term time (2.98% of the sample). 
 


Formal group ECEC (e.g. day nursery, nursery class, nursery school, playgroup)  


Higher use of formal group ECEC was associated with higher levels of non-verbal ability 
(BAS Picture Similarities Score). More hours spent in formal group ECEC was also 
associated with several better socio-emotional child outcomes, namely higher Prosocial 
and Behavioural Self-regulation scores and lower levels of Peer Problems.  
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There was also an unfavourable association between more hours spent in formal group 
ECEC use and higher levels of Conduct Problems. 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 with childminders was associated with lower levels 
of Emotional Symptoms. However, subgroup analysis indicated that this effect was 
confined to the moderately disadvantaged group.  


Informal individual ECEC with relatives, friends, neighbours or nannies 


More hours spent in informal individual ECEC was associated with higher language 
ability (BAS Naming Vocabulary). 


Outcomes showing no effect of ECEC use 


For five of the 12 outcomes analysed there were no statistically significant effects of time 
spent in ECEC use aged two to four: 


1. The HTKS task (self-regulation) 
2. SDQ Total Difficulties score 
3. SDQ Hyperactivity 
4. Emotional Self-regulation 
5. Co-operation score 


Results by specific levels of ECEC use 


Following on from the initial analysis assessing whether the overall amount of ECEC was 
associated with child outcomes, further analyses considered how outcomes were 
associated with specific levels of ECEC use.  


For this analysis, formal group ECEC use was classified according to eight levels of use, 
with the lowest level (up to 5 hours per week) used as the reference level. The levels of 
formal group ECEC use were: 


• Five hours or below (reference level) per week 
• Above 5 hours to 10 hours per week 
• Above 10 hours to 15 hours per week 
• Above 15 hours to 20 hours per week 
• Above 20 hours to 25 hours per week 
• Above 25 hours to 30 hours per week 
• Above 30 hours to 35 hours per week 
• Above 35 hours per week 


 
Because the usage of formal individual and informal individual ECEC was lower, it was 
necessary to adopt a different set of usage bands for these types of ECEC in order that 
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the numbers of children in each usage band were sufficient for reliable analysis:40 
 


• No ECEC of this type (reference level) 
• Up to 5 hours per week 
• Above 5 to 10 hours per week 
• Above 10 to 20 hours per week 
• Above 20 hours per week 


To reduce the risk of finding spuriously significant results through testing a large number 
of hypotheses, only outcomes that had significant effects in the initial models were 
included in this analysis.  


Subgroup analysis indicates that although only a few statistically significant relationships 
are seen between specific ranges of hours per week in ECEC and child outcomes, the 
direction and size of effects often show generally linear relationships between hours in 
ECEC and child developmental outcomes, such that more hours in ECEC leads to 
improved outcomes. Some effects appear to suggest moderate amounts of ECEC have 
the largest effect on an outcome. However, when looking at specific time categories, it 
should be noted that these were averaged across two years, and as such the average 
figure may mask that children may have attended for different weekly durations over time 
and therefore these findings should be interpreted with caution.  


For some outcomes where the relationship appears non-linear, or where effects appear 
roughly linear but are not seen to be statistically significant this may also relate to the 
small sample size within certain groups, and therefore a wider margin for error.41  


For formal group ECEC, more hours in ECEC does appear to show a generally linear 
relationship across a number of outcomes, particularly peer problems and behavioural 
self-regulation where increased hours in ECEC is generally associated with better 
outcomes. For some outcomes, effect sizes suggest that a moderate amount of time in 
ECEC appears to show the greatest association with outcomes relative to low use in 
comparison with lower or higher use. This is particularly seen in non-verbal development 
where the strongest associations are seen for an average usage between age two to age 
four of over 20 and up to 25 hours, and for prosocial behaviour where the strongest 
associations are seen for an average usage between age two to age four of over 25 and 
up to 30 hours. Finally, some negative outcomes are seen for spending the longest hours 
in ECEC, specifically spending an average of over 35 hours in formal group ECEC 
between age two to four is associated with higher conduct problems. 


                                            
 


40 Details of the numbers of children in each usage band for each type of ECEC as well as justification for 
the boundaries of the usage bounds are given in the Technical Report. 
41 Sample sizes for each level of ECEC use are given in the Technical Report. 
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In informal individual settings (i.e. with relatives, friends etc.), a moderate average time 
per week between age two to four (more than 10 and up to 20 hours) shows the 
strongest association with verbal development. For formal individual settings (i.e. 
childminders), the largest association with emotional symptoms is in children attending 
an average of over 20 hours in settings between age two to age four.  


Results are summarized in Figures 1 to 7. The bars show the difference in the 
standardized outcome between each level of ECEC use (in hours per week over 38 
weeks of the school term) and a baseline group of children with no ECEC use of this type 
(formal and informal individual settings) or five hours or less ECEC for formal group 
settings. Figures are only shown where a significant association was identified between 
increased hours in a type of ECEC and the specified child outcome (see Table 7). 


Cognitive outcomes 


Language development or Verbal ability (Naming Vocabulary) 
The initial analysis indicates a linear association between children’s verbal ability 
(Naming Vocabulary) and hours in informal individual ECEC suggesting more hours with 
relatives or friends is associated with better language development. Subgroup analysis 
indicates that a moderate amount of time in informal individual ECEC between age two to 
four (an average weekly usage of more than 10 and up to 20 hours) may be most 
strongly associated with language development at age four; see Figure 1.  


Non-verbal ability (Picture Similarities) 
For children’s non-verbal ability (Picture Similarities) the initial analysis finds a linear 
association between hours in formal group ECEC and children’s outcome on this 
measure suggesting that longer hours are associated with greater benefits. The 
subgroup analysis suggests that moderate hours may be associated with the strongest 
benefits, with the largest benefit for children with an average of above 20 to 25 hours per 
week of formal group ECEC aged two to four; see Figure 2. 
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Figure 1: Association of ECEC use aged two to four and children’s Naming Vocabulary at age four. 


 


 
 


Sample size = 3,930. 
 
The plot shows the effect on the standardized outcome of specific mean weekly usage bands of informal 
individual ECEC compared to a reference group of children with no ECEC usage of this kind. 95% 
confidence intervals are shown by error bars. 
Models control for home environment and demographic covariates. Statistically significant effects are 
shown in bold.   
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Figure 2: Association of ECEC use aged two to four and children’s Picture Similarities score at age 
four. 


 


 
Sample size = 3,930. 
 
The plot shows the effect on the standardized outcome of specific mean weekly usage bands of formal 
group ECEC compared to a reference group of children with up to 5 hours per week of formal group ECEC. 
95% confidence intervals are shown by error bars. 
Models control for home environment and demographic covariates. Statistically significant effects are 
shown in bold. 
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Socio-emotional outcomes 


Emotional Symptoms 
Average hours in formal individual ECEC (with childminders) was associated with lower 
levels of Emotional Symptoms. The relationship is approximately linear suggesting more 
hours with childminders is associated with lower emotional symptoms. Significant 
benefits on this outcome are largest among the highest use group (an average of over 20 
hours between age two to age four) but also found even in the lowest use group, which 
has a mean of up to 5 hours per week of formal individual ECEC aged two to four; see 
Figure 3. 


Conduct Problems  
Higher levels of Conduct Problems were only statistically significantly associated with 
children having had a particularly high level of formal group ECEC use aged two to four 
(more than 35 hours per week averaged over the 38 weeks of the school terms). The 
outcomes for this small subgroup of high ECEC use are likely to be driving the overall 
linear effects seen in the initial analysis; see Figure 4. 


Peer Problems 
The relationship between hours spent in formal group ECEC aged two to four and 
children’s Peer Problems at age four is broadly linear, with more hours in formal group 
ECEC associated with lower levels of Peer Problems. Children with a mean weekly 
usage of over 20 hours aged two to four generally showed benefits on this outcome; see 
Figure 5. 


Prosocial Behaviour 
The initial model shows a linear association between increased hours in formal group 
ECEC aged two to four and higher levels of Prosocial Behaviour at age four. The 
subgroup analysis broadly supports this finding, although the largest associations are 
seen among children with a moderate average weekly usage between age two to four 
(over 25 and up to 30 hours); see Figure 6. 


Behavioural Self-Regulation 
The initial model indicates a linear association between increased hours in formal group 
ECEC aged two to four and higher levels of Behavioural Self-regulation. The subgroup 
analysis supports this finding with increasing effect sizes with increasing hours in ECEC, 
although the effects were only statistically significant for children attending an average of 
over 35 hours of formal group ECEC between age two to four; see Figure 7. 
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Figure 3: Association of ECEC use aged two to four and children’s SDQ Emotional Symptoms at 
age four. 


 


 


Sample size = 3,930. 
 
The plot shows the effect on the standardized outcome of specific mean weekly usage bands of formal 
individual ECEC compared to a reference group of children with no ECEC usage of this kind. 95% 
confidence intervals are shown by error bars. 
Models control for home environment and demographic covariates. Statistically significant effects are 
shown in bold. 
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Figure 4: Association of ECEC use aged two to four and children’s SDQ Conduct Problems at age 
four. 


 


 


Sample size = 3,930. 
 
The plot shows the effect on the standardized outcome of specific mean weekly usage bands of formal 
group ECEC compared to a reference group of children with up to 5 hours per week of formal group ECEC. 
95% confidence intervals are shown by error bars. 
Models control for home environment and demographic covariates. Statistically significant effects are 
shown in bold. 
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Figure 5: Association of ECEC use aged two to four and children’s SDQ Peer Problems at age four. 


 


 


 


Sample size = 3,930. 
 
The plot shows the effect on the standardized outcome of specific mean weekly usage bands of formal 
group ECEC compared to a reference group of children with up to 5 hours per week of formal group ECEC. 
95% confidence intervals are shown by error bars. 
Models control for home environment and demographic covariates. Statistically significant effects are 
shown in bold. 
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Figure 6: Association of ECEC use aged two to four and children’s SDQ Prosocial Scale at age four. 


 


 
 


Sample size = 3,930. 
 
The plot shows the effect on the standardized outcome of specific mean weekly usage bands of formal 
group ECEC compared to a reference group of children with up to 5 hours per week of formal group ECEC. 
95% confidence intervals are shown by error bars. 
Models control for home environment and demographic covariates. Statistically significant effects are 
shown in bold. 
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Figure 7: Association of ECEC use aged two to four and children’s Behavioural Self-regulation at 
age four. 


 


 


Sample size = 3,930. 
 
The plot shows the effect on the standardized outcome of specific mean weekly usage bands of formal 
group ECEC compared to a reference group of children with up to 5 hours per week of formal group ECEC. 
95% confidence intervals are shown by error bars. 
Models control for home environment and demographic covariates. Statistically significant effects are 
shown in bold. 
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Investigating outcomes for children with high formal group ECEC use  


In further investigation of the relationship observed between more hours spent in formal 
group ECEC between age two and four and conduct problems at age four, it was 
observed that only high formal group ECEC use between the ages of two and four (more 
than 35 hours per week) was statistically significantly associated with higher levels of 
SDQ Conduct Problems at age four in controlled regression models. There were 117 
children with this high level of formal group ECEC use, making up 2.98% of the sample.  


To further understand this finding, a comparison of child outcomes at age four between 
children with high formal group ECEC use and other children is shown in Table 8. 


Table 8: Comparison of child outcomes at age four between children with high formal group ECEC 
use aged two to four (more than 35 hours per week) and all other children. 


Outcome 
All other children 


(N = 3813) 
High formal ECECE 


use children (N = 117) p-value from 
Wilcoxon test Mean SD Mean SD 


SDQ Total difficulties 9.10 5.40 8.66 5.87 0.158  
SDQ Hyperactivity 3.66 2.34 3.21 2.52 0.008 ** 
SDQ Emotional Symptoms 1.62 1.54 1.29 1.29 0.029 * 
SDQ Conduct Problems 2.31 1.90 2.14 1.83 0.355  
SDQ Peer Problems 1.32 1.49 0.87 1.36 <0.001 *** 
SDQ Prosocial Scale 8.14 1.78 8.43 1.60 0.094  
Behavioural Self-regulation 7.30 1.80 7.78 1.77 0.004 ** 
Emotional Self-regulation 6.43 2.15 6.81 1.98 0.091  
Co-operation Scale 7.81 1.75 8.03 1.84 0.093  
BAS Naming Vocabulary 56.02 12.13 57.89 12.79 0.030 * 
BAS Picture Similarities 52.29 12.41 54.62 13.40 0.055  
HTKS Score (self-regulation) 18.66 18.53 25.12 19.33 <0.001 *** 


 
The p-value from the Wilcoxon test shows whether there is a statistically significant difference between the 
means in the two groups. Statistically significant differences are marked: * = p < 0.05, ** = p < 0.01, *** = p 
< 0.001. 
 
The findings suggest that children with high formal group ECEC use tend to have lower 
levels of Hyperactivity, Emotional Symptoms and Peer Problems than other children, 
higher levels of Behavioural Self-regulation and better cognitive performance on verbal 
ability (Naming Vocabulary) and the HTKS (self-regulation) task. Note that in contrast to 
the results of the models reported in the rest of this chapter, these comparisons do not 
control for demographic or home environment variables, in order to make clear the 
contextual differences between the high formal group ECEC subsample and the rest of 
the sample. It is notable that although more use of formal ECEC is related to higher 
Conduct Problems, there is no significant difference between the levels of Conduct 
Problems among high formal group ECEC use children and other children in these 
uncontrolled comparisons. This may relate to characteristics of the high formal group 
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ECEC sample some of which are seen to be associated with lower levels of conduct 
problems.  


Comparing the families using high levels of formal group ECEC (over 35 hours per week) 
with the rest of the sample, families with high formal group ECEC use tended to have: 


• Older mothers. 
• Lower levels of household disorder. 
• Fewer children. 
• Higher incomes. 
• Parents who were more likely to be professionals. 
• Parents who were more likely to be highly qualified. 


 
Two of these factors were associated with lower levels of child Conduct Problems, 
namely higher levels of parental qualification and lower levels of household disorder. 
 
It is concluded that the association between higher Conduct Problems and children using 
more than 35 hours per week of formal group ECEC aged two to four reflects that these 
high ECEC use children do not have the lower than average levels of Conduct Problems 
that are expected given their demographic background and home environments. 


 Table 9: Breakdown of sample by age at which formal group ECEC was first used and whether 
usage aged two to four was greater than 35 hours per week. 


Age started formal group 
ECEC 


Formal group ECEC usage aged 2 to 4 All children using 
formal group 


 
≤ 35 hours per 


 
>35 hours per 


 N % N % N % 
Age 0-1 485 12.9% 68 58.1% 553 14.3% 
Age 1-2 505 13.4% 29 24.8% 534 13.8% 
Age 2-4 2770 73.7% 20 17.1% 2790 72.0% 
All 3760 100.0% 117 100.0% 3877 100.0% 
 
Sample consists of all children with some formal group ECEC usage aged two to four. 
 
It is also notable that children with a high level of formal group ECEC usage aged two to 
four are much more likely than other children to have started using formal group ECEC at 
an earlier age; see Table 9. This factor may be relevant to the relatively higher levels of 
conduct problems found among children whose formal group ECEC usage aged two to 
four is greater than 35 hours per week. 


Conclusion 


The small group of children (N = 117) with high formal group ECEC use aged two to four 
(more than 35 hours per week) do not show the lower levels of Conduct Problems that 
would generally be associated with children from families from background of their type. 
However, the levels of Conduct Problems experienced by this group are no higher than 
those found among other children; these children attending the longest hours in ECEC 
also have better outcomes than other children on a number of cognitive and socio-
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emotional measures, which may in part be explained by their family demographic 
characteristics but are to at least some extent also explained by more hours in ECEC, for 
example there is a statistically significant relationship between spending over 35 hours in 
formal group ECEC and reduced peer problems, when controlling for demographic and 
home environment factors. 


Investigating outcomes by disadvantage, deprivation and region  


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%). 
With one exception, the amount of ECEC used was associated with similar effects on 
children’s outcomes, regardless of their level of disadvantage. A statistically significant 
difference between the disadvantage groups was found in one instance. Investigation of 
the interaction found between amount of formal individual ECEC and disadvantage for 
Emotional Symptoms indicated that increased hours in formal individual ECEC (with 
childminders) was associated with lower levels of Emotional Symptoms for children in the 
moderately disadvantaged group (see Table 10) whilst there was no statistically 
significant association in the most disadvantaged or the least disadvantaged group. 


Table 10: Summary of associations between children’s time in formal individual ECEC (mean hours 
per week) aged two to four and children’s Emotional Symptoms at age four.  


Child outcome 


Effect of formal individual ECEC (with childminders) 
Disadvantage group 


20% most 
disadvantaged 


20-40% most 
disadvantaged 


60% least 
disadvantaged 


Sample size 958 1,398 1,574 
Socio-emotional 


 
   


Emotional Symptoms -0.030 -0.162*** +0.020 
 
Table displays coefficients for the statistically significant associations between hours of formal individual 
ECEC and the outcome (* = p < .05, ** = p < .01, *** = p < .001). Coefficients give the change in the 
standardized outcome corresponding to a 10 hour per week change in the ECEC use covariate.  


For emotional symptoms, lower scores are a positive outcome and a negative association (-) indicates that 
more hours in ECEC is associated with an improvement in this outcome. 
 


Index of Multiple Deprivation (IMD) 


Analysis tested for associations between the impact of more 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 such that ECEC was associated with similar outcomes for children across all 
levels of deprivation. 
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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 nine government office 
regions were aggregated into five geographical regions. There were no significant 
interactions involving region and the impact of more hours of ECEC use. It was 
concluded that there was no evidence for regional differences in the relationships 
between ECEC use and child outcomes, such that ECEC was associated with similar 
effects for children across all regions. 


Investigating differences between the effects of PVI and maintained 
formal group ECEC 


The initial models consider the effects of children’s ECEC use aged two to four on their 
four-year-old outcomes with ECEC use being considered in three categories: 


1. Formal group ECEC (in nursery classes, nursery schools, playgroups etc.) 
2. Formal individual ECEC (with childminders). 
3. Informal individual ECEC (with relatives, friends or neighbours). 


As funding and administration differ between settings administered by local authorities 
and other group settings, a further division of formal group ECEC was made as follows: 


a. Private, Voluntary and Independent (PVI) ECEC, which is funded privately or by 
voluntary / charitable organisations 


b. Maintained ECEC, which is local government administered (i.e. nursery classes, 
nursery schools, Local Authority nurseries or children’s centres) 


Further details of how children’s formal group ECEC usage was categorized as PVI or 
maintained are described in the Technical Report. 


Of the 3,462 children in the model,42 55 had no formal group ECEC usage aged 2 to 4, 
2,511 had used PVI ECEC, 645 had used maintained ECEC and 251 had used both PVI 
and maintained ECEC. 


Models of children’s outcomes at age four were fitted in terms of their PVI and 
maintained ECEC usage. Models controlled for formal individual ECEC usage (with 
childminders), informal individual ECEC usage and home environment and demographic 
covariates. In addition to models of outcomes in terms of PVI and maintained ECEC, 
further models were fitted which give the differences between the effects of these two 
types of ECEC usage. Results are given in Table 11.  


                                            
 


42 468 children had ECEC usage aged 2 to 4 which could not be reliably classified as PVI / maintained; 
these children were excluded from the full sample of 3,930 children. 
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Table 11: Summary of the associations between children’s time (hours per week) in ECEC aged two 
to four and children’s outcomes at age four; models with separate effects for PVI and maintained 
formal ECEC. 


Outcome PVI Maintained 
Maintained 


compared with 
PVI 


Cognitive development 
Naming Vocabulary (verbal) +0.005 +0.033 +0.028 
Picture Similarities (non-verbal) +0.043 * +0.082 * +0.039 
Self-regulation direct assessment 
HTKS Task (self-regulation) +0.024 +0.052 +0.028 
Socio-emotional problems 
SDQ Total Difficulties -0.030 -0.001 +0.029 
Hyperactivity -0.013 +0.003 +0.016 
Emotional Symptoms -0.029 -0.005 +0.024 
Conduct Problems +0.031 +0.038 +0.006 
Peer Problems -0.100 *** -0.058 +0.043 
Socio-emotional strengths 
Prosocial Behaviour +0.049 * +0.025 -0.024 
Behavioural Self-regulation +0.057 ** +0.029 -0.028 
Emotional Self-regulation +0.003 -0.036 -0.039 
Co-operation +0.022 -0.025 -0.047 


 
Sample size = 3,462. 
 
Models control for formal individual ECEC use (with childminders), informal individual ECEC use and 
demographic and home environment variables. 
 
Model coefficients give the change in the standardized outcome for a 10 hour per week change in the 
ECEC covariate, controlling for all other covariates. 
 
Statistically significant covariates are marked: * = p < 0.05, ** = p < 0.01, *** = p < 0.001. 
 
 


• For the outcome BAS Picture Similarities (non-verbal development) there were 
significant beneficial effects of increased hours per week spent in both PVI and 
maintained ECEC. The size of the effect for PVI ECEC usage is approximately 
twice that for maintained ECEC usage. However, there was no significant 
difference between the size of the effects, so we cannot rule out that the benefits 
of maintained ECEC may be as great as those from PVI ECEC where this 
outcome is concerned. 


• For the socio-emotional outcomes Peer Problems, Prosocial Scale and 
Behavioural Self-regulation there was evidence of a significant beneficial effect of 
PVI ECEC usage.  
 


• For these socio-emotional outcomes, the benefits from maintained ECEC use 
appear to be approximately half as large as those from PVI ECEC (see Table 11). 
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However, these results are not significantly different from “no effect”, nor are they 
significantly different from the results for PVI ECEC use. In other words, on the 
one hand we cannot conclude that maintained ECEC is providing any benefit to 
children where these outcomes are concerned, but on the other hand the benefit 
could be as large as that from using PVI ECEC. The uncertainty of the conclusions 
concerning the benefits of maintained ECEC use can in part be attributed to the 
relatively small number of children in the sample using this type of ECEC.43 


Chapter conclusions 


These analyses offer good evidence that the amount of ECEC that children receive 
between the ages of two and four is associated with a number of positive effects on 
cognitive and socio-emotional outcomes measured at age four although variation is seen 
according to the type of ECEC attended44. These associations were present after 
controlling for a number of home environment and demographic measures. Because a 
wide range of potentially confounding demographic and home environment factors are 
controlled for in the analyses, it may be cautiously concluded that the associations which 
are found are likely to result from causation of the outcomes by the use of ECEC.45  


The pattern of associations generally indicates that increased hours in ECEC is 
associated with improved child outcomes, and additional subgroup analyses are 
presented which for the most part also show that moderate to high levels of ECEC are 
associated with the best outcomes. However, implications of the effects for specific 
categories of time are limited. Specifically, hours spent in ECEC each week is averaged 
over two years and therefore is not able to fully distinguish the duration of use (in terms 
of weeks) from the intensity of use (in terms of hours per week). Further, significant 
associations are based on comparison with a reference category of attending no ECEC 
or less than five hours per week, rather than a comparison to spending slightly shorter or 
longer hours in ECEC. This limits the extent to which comparisons can be made between 
different categories of use. Therefore, these findings are most appropriately used to 
consider overall patterns of outcome (i.e. that more hours in ECEC is generally 
associated with improved outcomes) rather than to suggest the specific optimum amount 
of hours to spend in particular settings.  


Children’s higher performance on verbal abilities were particularly associated with more 
hours spent in informal individual ECEC. This is in accord with findings from the SEED 


                                            
 


43 See the earlier note on statistical significance and further detail to support interpretation of this finding 
44 The benefits of the different types of ECEC are regardless of other types of ECEC received given that 
usage of other types is controlled in the models. 
45 An alternative explanation would be that children’s socio-emotional and cognitive attributes are 
influencing the amount and type of ECEC which parents choose for them. Whilst effects of this type are 
probably present to some extent, we suggest that this is unlikely to be the main cause of the associations 
found. Further discussion of the issue of causality is given in the Technical Report. 







61 


impact age three report (Melhuish et al., 2017) and 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 suggests that the 
cognitive benefits of informal ECEC seen at age three continue at age four. This finding 
may relate to previous indications that high quality adult-child interactions are particularly 
important in speech and language development (Melhuish et al., 2017). The association 
between childminder use and verbal development seen at age three in SEED (Melhuish 
et al., 2017) is not seen in the present findings, suggesting the impact of childminder use 
on verbal development may be most influential at age two to three. However, it is also of 
note that although they were not statistically significant, the effects reported for 
childminder provision on a number of outcomes at age four, particularly for cognitive 
development, were similar in size to those which were statistically significant in the other 
types of provision. This may suggest there could still be small benefits of childminder 
provision, which do not reach statistical significance because of the small number of 
children in the childminder group relative to the group sizes in formal group or informal 
individual settings.  In line with the SEED impact age three report (Melhuish et al., 2017), 
there was no association between hours spent in formal group settings and verbal 
development. Although short term language benefits of group settings are not yet seen in 
SEED, language outcomes in the longer term once children start school will be 
considered in future SEED reports. Given the importance of language development, 
future research should consider ways in which practice can be enhanced to increase 
language development in children attending group settings. Although benefits of group 
ECEC for language are not yet seen in SEED, a number of other areas of socio-
emotional and cognitive development, which are also important for longer term 
outcomes, are shown to benefit from group ECEC. These are discussed below.   


Higher performance on non-verbal cognitive abilities were particularly associated with 
more hours in formal group settings (nursery classes, nursery schools, playgroups and 
day nurseries). This finding of the beneficial effects of time in group care settings on non-
verbal ability may be compared with that of an earlier UK longitudinal study which 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 (Barnes & Melhuish, 2016). The earlier SEED 
impact age three report did not find a relationship between formal group ECEC and non-
verbal development at age three (Melhuish et al., 2017), suggesting that non-verbal 
cognitive benefits of formal group ECEC begin to emerge by age four. The finding is also 
consistent with research from the Effective Provision of Pre-School Education (EPPE) 
study which found that children who had attended group settings had improved cognitive 
performance, including non-verbal reasoning (Sylva et. al., 2004), although EPPE also 
reported improvements in verbal development which were not seen for formal group 
ECEC in the SEED study.  
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Better socio-emotional outcomes, particularly reduced peer problems and improved 
prosocial behaviour and self-regulation were associated with more hours in formal group 
settings. These results correspond in part with previous research46 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. In comparison with similar socio-emotional benefits seen in the SEED impact 
age three report, the previously seen association with improved emotional symptoms is 
no longer observed, although benefits for behavioural self-regulation have emerged 
which were not seen previously (Melhuish et al., 2017). Variation in impact at age three 
and age four may relate to different benefits of ECEC at different ages. However 
differences may also relate to use of different informants for socio-emotional outcomes at 
each time point given that socio-emotional outcomes were reported by the child’s ECEC 
provider at age three but were parent reported at age four.47 


More hours in formal individual ECEC (i.e. childminders) was associated with improved 
emotional symptoms, although subgroup analyses indicated that this was only significant 
among the moderately disadvantaged group. The previous impact age three report also 
indicated that attending childminders between ages two to three was associated with 
improved emotional symptoms, as well as improved behavioural self-regulation outcomes 
(Melhuish et al., 2017). The latter effect is no longer observed at age four, which may 
suggest that some of the early socio-emotional benefits associated with attending 
childminder settings are not sustained in the longer term. However, this difference 
between reports may again relate to use of provider reported outcomes at age three and 
parent reported outcomes at age four, or may again relate to the smaller sample in 
childminder settings reducing the power to detect small benefits that may be present.  


Findings that indicate benefits from hours in childminder provision and informal (home) 
settings are of particular interest given the limited existing research into the effects of 
ECEC of these types on children’s outcomes; for example, the previous EPPE study did 
not include a measure of time spent with childminders. 


The small group of children (N = 117) having an average of over 35 hours per week of 
formal group ECEC aged two to four showed in controlled models higher levels of 
Conduct Problems as compared to children with up to five hours per week of formal 
group ECEC. There was no absolute difference between the level of Conduct Problems 
in this group and those of other children, rather they failed to show the lower levels of 
Conduct Problems that would have been expected given the demographic characteristics 
and home environment of these children (i.e. that they generally came from higher 
qualified families with lower levels of household disorder, which are seen to be 


                                            
 


46 This research is reviewed comprehensively in Melhuish et al. (2015). 
47 Teacher/provider reported outcomes were not collected at age four and therefore could not be used for 
analysis. This point does not apply to the cognitive outcomes which were directly assessed with children at 
both time points. 
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independently related to behaviour). This should be compared with the situation 
regarding Conduct Problems at age three of children having more than 35 hours per 
week of formal group ECEC aged two to three. Here, in addition to the association 
between high levels of Conduct Problems and high ECEC use found in controlled 
models, Conduct Problems were absolutely higher among the high formal group ECEC 
use children compared to the level among other children.48 This comparison between the 
SEED results at age three and age four suggests a reduction over time in the severity of 
the impact of a high level of formal group ECEC use on Conduct Problems. This is 
consistent with previous research which has also found 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).49 Further, the association between more hours spent in formal group provision 
and lower emotional self-regulation at age three (Melhuish et al., 2017) is also no longer 
seen in outcomes at age four, also indicating a reduction over time in the negative impact 
of time spent in formal ECEC. 


There was no evidence for difference in the effects of ECEC use by area deprivation 
(IMD) or by region of the country. This is inconsistent with expectations based on findings 
from the SEED quality report which did indicate regional variation in quality of group 
settings (Melhuish & Gardiner, 2017), suggesting that although there may be variation in 
quality this variation is insufficient to lead to actual differences in observed outcomes. 
There was limited evidence that the effects of ECEC use differed by disadvantage group; 
with benefits on the Emotional Symptoms outcome found from time in formal individual 
ECEC (with childminders) for the moderately disadvantaged group only.  


This suggests that, generally speaking, ECEC use has benefits for cognitive and socio-
emotional outcomes at age four 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, for example in the US, 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 from the Millennium Cohort Study also 
indicated that the benefits of grandparental care on verbal development were only seen 
for advantaged families and not those who are disadvantaged (Hansen & Hawkes, 2009). 
Findings in previous research may vary depending on the way in which disadvantage is 
classified, investigation in different time periods and across countries with differing 
welfare provision.  


                                            
 


48 See “Study of Early Education and Development (SEED): Impact Study on Early Education Use and 
Child Outcomes up to Age Three, July 2017” 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/627098/SEED_ECEC_impac
t_at_age_3.pdf  
49 Similar results were found in a parallel study in Northern Ireland (Melhuish, et al., 2006). 



https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/627098/SEED_ECEC_impact_at_age_3.pdf

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/627098/SEED_ECEC_impact_at_age_3.pdf
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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 formal ECEC than those from more advantaged families (DfE, 2017). This indicates 
that disadvantaged children may have more to gain from ECEC, which can help to close 
the cognitive and socio-emotional gap between disadvantaged and advantaged children.  


Significant benefits for non-verbal cognitive development were associated with increased 
hours spent in both PVI ECEC and maintained ECEC, while significant benefits for a 
number of socio-emotional outcomes (increased prosocial behaviour and behavioural 
self-regulation and reduced peer problems) were associated with increased hours spent 
in PVI ECEC. The results were inconclusive with regard to the effects of maintained 
ECEC usage on these socio-emotional outcomes; it was not possible to conclude with 
confidence that there was any benefit from maintained ECEC usage, on the other hand it 
could also not be ruled out that the benefits from maintained ECEC usage might be as 
large as those from PVI ECEC. The recently published SEED quality report (Melhuish & 
Gardiner, 2017) indicated that the quality of early years provision may be slightly higher 
in the maintained sector when compared with the PVI sector. However, these impact 
findings suggest that the small differences in quality between the sectors may not be 
sufficiently large to lead to observable differences in child outcome. 
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Chapter 4: The quality of formal group ECEC and child 
outcomes 


Key Findings 


• Children who attended higher quality formal group ECEC settings between ages 
three and four tended to have higher levels of non-verbal ability at age four. 


• Children who attended higher quality formal group ECEC settings between ages 
two and four tended to have lower levels of Conduct Problems at age four. 


• Finding a smaller number of effects of the quality of childcare used than of the 
quantity of childcare used may in part be due to the smaller sample size available 
for the quality analyses. 


Introduction 


This chapter considers the effects on children’s outcomes measured at age four of the 
quality of the formal group ECEC that was received between the ages of two and four. 
Quality assessments were not available for all settings that children had attended. The 
sample size for these analyses was therefore smaller than for the analyses discussed in 
Chapters three and five. More detail on the quality study is available in the recent SEED 
quality report (Melhuish & Gardiner, 2017). 


Methods 


Because of the intensive nature of the quality observational assessments, a subsample 
of overall settings attended by children in the study were selected for this component. At 
Wave 1, the quality of 402 settings attended by children at age two to three was 
assessed. At Wave 2, the quality of 598 settings attended by children at age three was 
assessed. A breakdown of the settings by quality band is given in Table 12. 
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Table 12: Summary of the quality of the ECEC settings in the SEED study. 


Quality band 
Wave 1 settings 


N = 402 
Wave 2 settings 


N = 598 
SSTEW ITERS-R SSTEW ECERS-R ECERS-E 


Inadequate: < 3 12.2 4.0 9.0 2.2 17.2 
Minimal: ≥ 3 and < 4 20.1 7.5 17.7 8.9 27.4 
Adequate: ≥ 4 and < 5 31.8 22.9 28.9 26.3 28.9 
Good: ≥ 5 and < 6 27.1 40.8 29.8 36.0 20.7 
Excellent: ≥ 6 8.7 24.9 14.5 26.8 5.7 
All 100.0 100.0 100.0 100.0 100.0 


 
Percentage breakdown of the SEED ECEC settings by quality band. 


Because only a subsample of settings was assessed for quality, only a subgroup of the 
main sample of children was able to be included in analysis of quality. Use of a 
subsample for quality analysis has implications for interpreting the results given that a 
smaller sample size may make it less likely that small effects may be detected. 


The settings for children aged two were assessed using:  


• Sustained Shared Thinking and Emotional Well-being Scale (SSTEW) 
• Infant and Toddler Environment Rating Scale – Revised (ITERS-R) 


The settings for children age three were assessed using: 


• Sustained Shared Thinking and Emotional Well-being Scale (SSTEW) 
• Early Childhood Environment Rating Scale – Revised (ECERS-R) 
• Early Childhood Environment Rating Scale – Extended (ECERS-E) 


Further details of these measures are given in Chapter 2. 


Analysis 


The quality of the formal group ECEC that children had experienced was analysed in 
three different ways: 


1. For children with quality data from Wave 1, the quality of the setting which children 
had attended at age two was assessed using three different measures: 


a. Sustained Shared Thinking and Emotional Well-being Scale (SSTEW). 
b. Infant and Toddler Environment Rating Scale – Revised (ITERS-R). 
c. A composite measure of overall quality.50 
 


                                            
 


50 This was the mean of the SSTEW and ITERS-R measures. 
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2. For children with quality data from wave 2, the quality of the setting which children 
had attended at age three was assessed using four different measures: 


a. Sustained Shared Thinking and Emotional Well-being Scale (SSTEW). 
b. Early Childhood Environment Rating Scale – Revised (ECERS-R). 
c. Early Childhood Environment Rating Scale – Extended (ECERS-E). 
d. A composite measure of overall quality.51 


3. For children with quality data from Waves 1 and 2, the composite overall quality of 
the settings which children had attended at age two and at age three.52 


In order for there to be a realistic expectation that the quality of settings which children 
had attended would have an impact on their outcomes it was necessary that children had 
a significant level of exposure to the settings. In order to meet this requirement the 
sample was restricted to children who had a mean level of formal group ECEC use aged 
two to four of at least 10 hours per week.53 


Of the children with at least 10 hours per week formal group ECEC use aged two to four, 
644 had attended settings with quality assessments at Wave 1, 766 children had 
attended settings with quality assessments at Wave 2 and 354 children had quality 
scores from both Wave 1 and Wave 2. 


The outcome variables were modelled in terms of each of the quality measures. Models 
controlled for ECEC use aged two to four (formal group / formal individual / informal 
individual) and all home environment and demographic measures.54 


In order to understand any differences from the full sample, the demographic and home 
environment variables between children with quality data and those without quality data 
were compared. There were some differences found between children who did and did 
not have quality data. In particular, children of Asian ethnicity were under-represented in 
the quality sample, as were children from larger families and children later in the birth 
order. Disadvantaged children and lower income families were somewhat over-
represented in the age two quality sample. These differences were generally small in 
magnitude and partly explained by the fact that children were more likely to appear in the 
quality sample if they had a higher level of formal group ECEC usage.55 Although small, 


                                            
 


51 This was extracted from the SSTEW, ECERS-R and ECERS-E measurements using factor analysis. Full 
details are given in the Technical annex. 
52 This was extracted from the SSTEW and ITERS-R measures from Wave 1 and the SSTEW, ECERS-R 
and ECERS-E measurements from Wave 2 using factor analysis. Full details are given in the Technical 
annex. 
53 See the Technical annex for discussion of the decision to omit children with low formal group ECEC 
usage from the quality models 
54 The demographic covariates were those measured at Wave 2. The home environment variables were 
the mean of the Wave 1 and Wave 2 values (Home Learning Environment, Household Chaos, Parent’s 
Psychological Distress and Limit Setting) / the Wave 2 values (MORS Warmth and Invasiveness). 
55 Further details are given in the Technical annex. 
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these differences may suggest that the findings in this section might be different if tested 
across the whole sample. 


Results 


Results for those outcomes which had statistically significant associations with quality 
scores are summarized in Table 13. Full results are given in the Technical annex.  
 
Table 13: Summary of the associations between the quality of the ECEC settings attended and 
children’s outcomes at age four.  
 


Quality measure 


Child outcome 
SDQ 


Conduct 
Problems 


BAS Picture 
Similarities 


Children with Wave 1 quality data, sample size N = 644 


SSTEW -0.077 +0.021 


ITERS-R -0.116 +0.021 


Overall quality (Wave 1) -0.099 +0.021 


Children with Wave 2 quality data, sample size N = 766 


SSTEW -0.052 +0.150* 


ECERS-R -0.104 +0.219** 


ECERS-E -0.034 +0.139 


Overall quality (Wave 2) -0.066 +0.178* 


Children with Wave 1 and Wave 2 quality data, sample size N = 354 


Overall quality (Wave 1 / Wave 2) -0.211* +0.189 
 
Table displays coefficients for the associations between the quality of settings attended and each outcome. 
Only outcomes with a significant association with quality are presented. Statistically significant coefficients 
are shown in bold italics, the level of significance is indicated by stars: * = p < .05, ** = p < .01, *** = p < 
.001.  
 
Coefficients give the change in the standardized outcome corresponding to a 2 standard deviation change 
in the quality variable.  


For BAS picture similarities, higher scores are a positive outcome, and a positive association (+) indicates 
that higher quality of ECEC is associated with improvement in this outcome. For conduct problems, lower 
scores are a positive outcome, and a negative association (-) indicates that more hours in ECEC is 
associated with improvement in this outcome. 
 
A larger value is indicative of a stronger association between the two variables. Analyses controlled for 
hours spent in ECEC, home environment and demographic characteristics. 
 
The samples consist of children with settings quality data and a mean of at least 10 hours per week formal 
group ECEC between ages two and four. 
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BAS Picture Similarities 


Children who had attended higher quality settings aged three to four tended to have 
higher non-verbal ability (Picture Similarities) at age four. This was found for settings 
quality measured using the SSTEW scale, the ECERS-R scale, and for the composite 
overall quality factor extracted from the SSTEW, ECERS-R and ECERS-E scales.  


SDQ Conduct Problems 


Children who had attended higher quality settings at age two and age three, as 
measured by the combined Wave 1 / Wave 2 composite overall quality factor, tended to 
have lower levels of Conduct Problems at age four.  


Conclusion 
This chapter considered the effects on children’s outcomes measured at age four of the 
quality of the formal group ECEC that was received between the ages of two and four for 
a sub-group of children where quality assessments took place for the settings they 
attended. Findings suggest that: 


• In formal group ECEC settings at age three to four, non-verbal development is 
associated with higher setting quality (ECERS-R) and quality of interactions 
(SSTEW), as well as with a composite measure of overall quality. This indicates a 
number of characteristics of the ECEC setting and staff activities are associated 
with aspects of improved cognitive development.  


• Pedagogical quality (ECERS-E) is not associated with non-verbal development, 
suggesting that the educational aspects of the setting specifically are less closely 
associated with cognitive development than the non-educational aspects.  


• A composite measure of overall quality from age two to four is linked with reduced 
Conduct Problems at age four. 


• Statistically significant effects of quality are found for only two outcomes, whilst the 
quantity of ECEC used has effects on seven outcomes (see Chapter 3). This may 
suggest that quality of ECEC is relatively less important than quantity. However, 
this may also be in part due to the relative homogeneity of the quality of settings 
and the smaller sample size for the quality analyses.  


Comparing the present findings with previous research, EPPE also found a relationship 
between quality and child outcomes. However, there is some variation between SEED 
and EPPE in terms of which specific quality measures are associated with which 
outcome. For example, in contrast to the present findings, EPPE found that non-verbal 
development was associated with the ECERS-E but not the ECERS-R (Sylva et al., 
2004). Furthermore, EPPE also identified that the ECERS-E as well as subscales of the 
ECERS-R were related to verbal development, and this was not identified in the present 
study. These differences may be because of the improved quality of ECEC since the 
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EPPE study (Melhuish & Gardiner, 2017). Consideration of the SEED data in terms of 
subscale relationships may provide an opportunity for further insight.  


The findings from SEED and EPPE are in contrast to those of a recent study considering 
quality in terms of Ofsted data, which has suggested only a small association between 
quality of ECEC settings and child outcomes in reception on the EYFSP (Blanden et al., 
2018). However, studies using Ofsted ratings may be less sensitive to variation in quality 
in comparison than the more in depth measures used in the SEED study given that 
Ofsted ratings are scored across a number of domains and are not specific to the 
observed learning environment of children, and the timing of inspections is not always in 
line with the time children are in their ECEC settings. This research by Blanden et al. 
(2018) also focuses on Ofsted ratings of PVI settings while the present study includes a 
range of PVI and maintained provision.  


The finding of benefits of quality for Conduct Problems suggests that the reported 
association between longer hours in ECEC and Conduct Problems may be moderated in 
higher quality settings. 


In consideration of limitations in the present findings, because data on the quality of 
ECEC used was available for only a subset of the children in the study, the power of the 
quality analyses to detect significant effects is lower than that of the other analyses in this 
report.56 It is therefore possible that there are further effects of ECEC quality on child 
outcomes which cannot be detected due to the smaller sample size of the quality 
analyses. Further, the nature of this analysis assumes a linear impact of quality such that 
increasing quality would be associated with improving outcomes, however this may 
underestimate impacts if they are non-linear, for example if quality does not matter as 
long as it is not poor. 


However, findings do suggest a number of aspects of quality in formal group ECEC 
settings between ages two to four which are associated with improved child outcomes, 
including setting quality, quality of interactions and pedagogical quality. The recently 
published SEED quality report has indicated a number of setting characteristics that are 
associated with improved quality, including having a training plan in place, having higher 
staff qualification levels, and having a higher staff-to-child ratio (i.e. fewer children per 
member of staff). These may be potential targets to further improve setting quality and 
boost child outcomes. 


                                            
 


56 The lower sample size for the quality analyses means that the minimum size of effect that is detectable is 
approximately two and a half times larger for these analyses than for the other analyses. 
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Chapter 5: The home environment and child outcomes 


Key findings  


• A higher Home Learning Environment (HLE) score was associated with higher 
cognitive scores, more Prosocial Behaviour and better Behavioural Self-regulation 
at age four. 


• Better child cognitive outcomes and some better socio-emotional outcomes at age 
four were also associated with higher parental Limit Setting scores.  


• The quality of the parent/child relationship as measured by either the MORS 
invasiveness and/or the MORS warmth scales was the strongest predictor across 
all socio-emotional outcomes, and was also related to cognitive development. 


• Better socio-emotional outcomes were also related to lower household disorder. 


• Several improved socio-emotional outcomes, and better scores on the HTKS (self-
regulation) task were associated with lower parent psychological distress. 


• Investigating the interaction between the effects of ECEC use and HLE found 
these to be largely independent of each other. This indicates that children having 
both poor and rich home learning environments still stand to benefit from spending 
time in ECEC. However, given that poorer outcomes are seen among children with 
a lower HLE score, ECEC may be of particular importance for these children. 


Introduction 


The previous chapter focussed on effects associated with different patterns of ECEC use. 
In the analyses a range of demographic and home environment variables 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 


The child cognitive and socio-emotional developmental outcomes, home environment 
factors, and demographic characteristics that were included in these analyses are 
outlined in detail in Chapter 2. 
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Effects of home environment on four-year-old child outcomes 


The effects of the home environment on child outcomes, controlling for demographic 
measures and the amount and type of ECEC used aged two to four, are summarised in 
Table 14. 
 
Table 14: Summary of the associations between home environment variables and children’s 
outcomes at age four.  


Child outcome 


Home environment variables 
Home 


Learning 
Environ


ment 


Household 
chaos 


 


Parent's 
psychological 


distress 


Limit 
setting 


 


MORS 
invasiveness 


 


MORS 
warmth 


 


Cognitive development 
Naming Vocabulary +0.260*** +0.051 -0.028 +0.228*** -0.132*** +0.158*** 
Picture Similarities +0.161*** +0.003 -0.011 +0.123*** -0.084* +0.070* 
Self-regulation direct assessment 
HTKS Task (self-
regulation) +0.178*** +0.010 -0.073* +0.121** -0.104** +0.082* 


Socio-emotional problems 
SDQ Total Difficulties +0.029 +0.236*** +0.229*** +0.044 +0.610*** -0.265*** 
Hyperactivity -0.016 +0.234*** +0.147*** +0.128*** +0.431*** -0.187*** 
Emotional Symptoms +0.056 +0.094** +0.280*** -0.114** +0.445*** -0.104** 
Conduct Problems +0.043 +0.249*** +0.129*** +0.203*** +0.596*** -0.161*** 
Peer Problems +0.020 +0.074* +0.148*** -0.196*** +0.324*** -0.356*** 
Socio-emotional strengths 
Prosocial Behaviour +0.139*** -0.174*** -0.043 +0.008 -0.238*** +0.513*** 
Behavioural Self-


 
+0.179*** -0.094** -0.046 +0.124*** -0.299*** +0.285*** 


Emotional Self-
 


-0.075* -0.251*** -0.136*** -0.089** -0.607*** +0.136*** 
Co-operation +0.059 -0.185*** -0.051 -0.098** -0.415*** +0.414*** 
 
Sample size = 3,930 
 
Table displays coefficients for the associations between the home environment variables and each 
outcome. Statistically significant coefficients are shown in bold italics, the level of significance is indicated 
by stars: * = p < .05, ** = p < .01, *** = p < .001. Coefficients give the change in the standardized outcome 
corresponding to a 2 standard deviation change in the home environment variable.  
 
For cognitive development and socio-emotional strengths, higher scores indicate a positive outcome, and a 
positive association (+) indicates that a higher level of the home environment covariate is associated with 
improvement in this outcome. For socio-emotional problems, lower scores are a positive outcome, and a 
negative association (-) indicates that a higher level of the home environment covariate is associated with 
improvement in this outcome. 
 
A larger value is indicative of a stronger association between the two variables. Analyses controlled for 
hours spent in ECEC and demographic characteristics. 
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Home Learning Environment 


Higher Home Learning Environment scores (e.g. more frequent activities in the home 
such as reading, drawing, rhymes) were associated with better performance on all three 
cognitive measures (see Table 14). Higher HLE scores were also associated with higher 
levels of Prosocial Behaviour and Behavioural Self-regulation. Higher Home Learning 
Environment scores were also associated with lower levels of Emotional Self-regulation.  


Household disorder (CHAOS scale) 


Higher levels of household disorder (CHAOS scale) were associated with higher levels of 
socio-emotional problems and lower levels of socio-emotional strengths.  


Parent’s Psychological Distress 


Higher levels of Parent’s Psychological Distress were associated with poorer outcomes 
on the HTKS task (self-regulation) and higher levels of socio-emotional difficulties. Higher 
Parent’s Psychological Distress was also associated with lower levels of children’s 
Emotional Self-regulation. 


Limit Setting Scale 


Higher levels of Limit Setting (e.g. setting boundaries around child behaviour) were 
associated with better child outcomes on all three cognitive assessments. Where the 
socio-emotional outcomes were concerned, the relationship with Limit Setting was two 
sided. On the one hand, higher levels of Limit Setting were associated with lower levels 
of Emotional Symptoms and Peer Problems and with higher levels of Behavioural Self-
regulation. On the other hand, higher levels of Limit Setting were associated with higher 
levels Hyperactivity and Conduct Problems and lower levels of Emotional Self-regulation 
and Co-operation.  


MORS Invasiveness  


Higher levels of MORS Invasiveness in the parent/child relationship (e.g. regarding child 
as demanding of attention, feeling annoyance toward child) was associated with poorer 
child cognitive outcomes, higher levels of children’s socio-emotional difficulties and lower 
levels of children’s socio-emotional strengths.  


MORS Warmth  


Higher levels of MORS Warmth in the parent/child relationship (e.g. relationship 
characterised by affection, doing things together) were associated with better child 
cognitive outcomes, lower levels of children’s socio-emotional difficulties and higher 
levels of children’s socio-emotional strengths.  
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Comparing the effect sizes associated with ECEC use aged 
two to four, home environment variables and demographic 
variables 


The analysis in this report has found that both ECEC use aged two to four and home 
environment variables had significant associations with children’s cognitive and socio-
emotional outcomes at age four. Therefore the relative sizes of effects on child outcomes 
associated with formal group, formal individual and informal individual ECEC use aged 
two to four, home environment variables and demographic factors were investigated.57 
The figures below show associations between child outcomes and home environment 
variables, demographic variables and ECEC use aged two to four. Figures include only 
those effects which were statistically significant. Reported associations indicate the 
association over and above the influence of other factors controlled for in the model. 
Across most measures, associations are similar to those seen at age three (Melhuish et 
al., 2017), with stronger influences for home environment and demographic 
characteristics relative to the associations between ECEC and the child outcomes. In 
some cases, comparison with findings at age three shows an increased influence of 
demographic and home environment factors on the child outcomes at age four relative to 
the influence of ECEC use on the outcomes. 


  


                                            
 


57 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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Figure 8: Comparing effect sizes for Naming Vocabulary in terms of formal group, formal individual 
and informal individual ECEC use aged two to four and home environment and demographic 
covariates. 


 
 
Sample size = 3,930. 
All statistically significant effects are shown in decreasing order of absolute size.  
HLE = Home Learning Environment. 
 
Language development or Verbal ability (BAS Naming Vocabulary) 


Verbal development outcomes had significant associations with a number of 
demographic factors, home environment variables and with ECEC use; see Figure 8. 
Associations were similar to those seen at age three. At age four, 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) 
and Parent’s Psychological Distress. The largest of these was the positive effect of Home 
Learning Environment on Naming Vocabulary. There was a small positive effect of 
informal individual ECEC use aged two to four years. 
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Figure 9: Comparing effect sizes for Picture Similarities in terms of formal group, formal individual 
and informal individual ECEC use aged two to four and home environment and demographic 
covariates. 


 
 
Sample size = 3,930. 
All statistically significant effects are shown in decreasing order of absolute size.  
HLE = Home Learning Environment. 
 
Non-verbal ability (BAS Picture Similarities) 


Picture Similarities outcomes showed significant associations with demographic factors, 
home environment factors and with formal group ECEC use; see Figure 9. Similar 
associations were seen to those at age three. At age four, Picture Similarities scores 
tended to be higher where the mother was more highly qualified, for children from less 
disadvantaged families, for higher birthweight children and for girls. There were positive 
associations between children’s Picture Similarities scores and Home Learning 
Environment, Limit Setting and the MORS Warmth measure (not used at age three). 
There was a negative association with the MORS Invasiveness measure (not used at 
age three). There was a small significant effect for formal group ECEC use which was not 
seen at age three. 
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Figure 10: Comparing effect sizes for HTKS Score in terms of formal group, formal individual and 
informal individual ECEC use aged two to four and home environment and demographic covariates. 


 
 
Sample size = 3,930. 
All statistically significant effects are shown in decreasing order of absolute size.  
HLE = Home Learning Environment. 
 
Self-regulation: HTKS Score 


Children’s self-regulation scores at age four, as measured by the HTKS task, were 
associated with home environment and demographic factors, but not with ECEC use; see 
Figure 10. There were associations with all home environment factors with the exception 
of household disorder (CHAOS scale). The demographic factors most strongly 
associated with children having higher self-regulation scores on this scale were: coming 
from a family with professional/managerial SES, higher levels of maternal education and 
the child being a girl. This outcome was not measured at age three and so associations 
cannot be compared. 
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Figure 11: Comparing effect sizes for SDQ Total Difficulties in terms of formal group, formal 
individual and informal individual ECEC use aged two to four and home environment and 
demographic covariates. 


 
 
Sample size = 3,930. 
All statistically significant effects are shown in decreasing order of absolute size.  
 
SDQ Total Difficulties Score 


SDQ Total Difficulties score was associated with a number of home environment and 
demographic factors, but not with ECEC use; see Figure 11. At age four the strongest 
predictor of high Total Difficulties scores was high levels of MORS Invasiveness in the 
parent/child relationship. Other predictors of high levels of difficulties were household 
disorder (CHAOS scale), high levels of Parent’s Psychological Distress and a family 
coming from a deprived area. Protective factors included a more highly educated mother, 
high levels of MORS Warmth in the parent/child relationship and the child being a girl. 
This outcome measure was not reported at age three and so associations cannot be 
compared.  
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Figure 12: Comparing effect sizes for SDQ Hyperactivity in terms of formal group, formal individual 
and informal individual ECEC use aged two to four and home environment and demographic 
covariates. 


 
 
Sample size = 3,930. 
All statistically significant effects are shown in decreasing order of absolute size.  
 
SDQ Hyperactivity 


Hyperactivity outcomes showed effects of demographic and home environment variables 
but no effect of ECEC; see Figure 12. Demographic and home environment factors 
associated with hyperactivity at age three were similar to those seen at age four, 
although a number of additional relationships were apparent by age four. At age four, the 
strongest predictor of high levels of Hyperactivity was high MORS Invasiveness in the 
parent/child relationship, which is similar to the parent/child conflict variable which was 
seen to be the strongest home environment factor at age three. Other factors associated 
with high levels of Hyperactivity at age four were household disorder (CHAOS scale), 
high levels of Parent’s Psychological Distress and high levels of Limit Setting (the last 
being perhaps a response to Hyperactivity rather than a cause). Protective factors 
against Hyperactivity included the mother being more highly educated, the child being a 
girl (also seen at age three) and the child having three or more siblings living in the same 
house. 
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Figure 13: Comparing effect sizes for SDQ Emotional Symptoms in terms of formal group, formal 
individual and informal individual ECEC use aged two to four and home environment and 
demographic covariates. 


 
 
Sample size = 3,930. 
All statistically significant effects are shown in decreasing order of absolute size.  
 
SDQ Emotional Symptoms 


SDQ Emotional Symptoms scores were associated with home environment factors, 
demographic factors and ECEC use; see Figure 13. While most associations seen at age 
three (limit setting, formal individual ECEC and parent’s distress) were also seen at age 
four, a number of additional variables were also seen to be associated with emotional 
symptoms at age four. As a result of these additional home environment and 
demographic influences, the relative effect of formal individual ECEC appears less 
influential at age four in comparison to the relative influence seen at age three. At age 
four, the strongest predictor of high levels of Emotional Symptoms was high MORS 
Invasiveness in the parent/child relationship. High levels of Parent’s Psychological 
Distress, family living in a deprived area and household disorder (CHAOS scale) were 
also predictive of higher levels of Emotional Symptoms. Higher levels of Limit Setting, 
higher levels of MORS Warmth in the parent/child relationship and time in formal 
individual ECEC (with childminders) were associated with lower levels of Emotional 
Symptoms.58 


                                            
 


58 The beneficial effect of formal individual ECEC was found only in the moderately disadvantaged group; 
see Chapter 3. 
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Figure 14: Comparing effect sizes for SDQ Conduct Problems in terms of formal group, formal 
individual and informal individual ECEC use aged two to four and home environment and 
demographic covariates. 


 
 
Sample size = 3,930. 
All statistically significant effects are shown in decreasing order of absolute size.  
 
SDQ Conduct Problems 


In addition to similar effects as those seen at age three, a number of additional factors 
are seen to be associated with Conduct Problems at age four. The relative influence of 
formal group ECEC on elevated Conduct Problems is therefore less than seen at age 
three. At age four, the strongest association with high levels of Conduct Problems was 
high levels of MORS Invasiveness in the parent/child relationship; see Figure 14. Higher 
levels of household disorder (CHAOS scale), Limit Setting and Parent’s Psychological 
Distress were also associated with higher levels of Conduct Problems. Factors 
associated with lower levels of Conduct Problems included high levels of MORS Warmth 
in the parent/child relationship, a more highly educated mother, the child being a girl and 
a higher birthweight child. There was also a small significant association between higher 
Conduct Problems and formal group ECEC use aged two to four, as discussed in the 
previous chapter.  
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Figure 15: Comparing effect sizes for SDQ Peer Problems in terms of formal group, formal 
individual and informal individual ECEC use aged two to four and home environment and 
demographic covariates. 


 
 
Sample size = 3,930. 
All statistically significant effects are shown in decreasing order of absolute size.  
 
SDQ Peer Problems 


At age four many associations were similar to those seen at age three, although the 
relative effect of formal group ECEC, which was the largest predictor at age three, has 
become less influential at age four in comparison with aspects of parenting and the home 
environment. At age four, SDQ Peer Problems was associated with home environment 
factors, demographic factors and ECEC use; see Figure 15. Peer Problems were 
influenced by all home environment variables except Home Learning Environment. 
Higher levels of MORS Invasiveness, Parent’s Psychological Distress and household 
disorder (CHAOS scale) were associated with higher levels of Peer Problems, whilst 
higher levels of MORS Warmth and Limit Setting were associated with lower levels of 
Peer Problems. Time spent in formal group ECEC aged two to four was associated with 
lower levels of Peer Problems at age four. Living in a deprived area was associated with 
higher levels of Peer Problems; the child being a girl and higher birthweight were 
associated with lower levels of Peer Problems.  
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Figure 16: Comparing effect sizes for SDQ Prosocial Scale in terms of formal group, formal 
individual and informal individual ECEC use aged two to four and home environment and 
demographic covariates. 


 
 
Sample size = 3,930. 
All statistically significant effects are shown in decreasing order of absolute size.  
HLE = Home Learning Environment. 
 
SDQ Prosocial Scale 


Most associations at age four were similar to those seen at age three. At age four, SDQ 
Prosocial Scale was associated with home environment factors, demographic factors and 
ECEC use; see Figure 16. Among the home environment factors, higher levels of MORS 
Warmth in the parent/child relationship, lower levels of MORS Invasiveness, lower levels 
of household disorder (CHAOS scale) and a higher Home Learning Environment score 
were associated with higher levels of Prosocial behaviour. Girls tended to have higher 
levels of Prosocial behaviour than boys. Time spent in formal group ECEC aged two to 
four had a small positive effect on children’s prosocial scores at age four. 
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Figure 17: Comparing effect sizes for Behavioural Self-regulation in terms of formal group, formal 
individual and informal individual ECEC use aged two to four and home environment and 
demographic covariates. 


 
 
Sample size = 3,930. 
All statistically significant effects are shown in decreasing order of absolute size.  
HLE = Home Learning Environment. 
 
Behavioural Self-regulation 


Many associations at age four were similar to those seen at age three. At age four, 
Behavioural Self-regulation was associated with home environment factors, demographic 
factors and ECEC use; see Figure 17. Higher levels of Behavioural Self-regulation were 
associated with lower levels of MORS Invasiveness in the parent/child relationship, 
higher levels of MORS Warmth, higher Home Learning Environment scores, higher levels 
of Limit Setting and lower levels of household disorder (CHAOS scale). Girls tended to 
have higher levels of Behavioural Self-regulation than boys, as did higher birth weight 
children. Time in formal group ECEC aged two to four was associated with higher levels 
of Behavioural Self-regulation at age four.  
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Figure 18: Comparing effect sizes for Emotional Self-regulation in terms of formal group, formal 
individual and informal individual ECEC use aged two to four and home environment and 
demographic covariates. 


 
 
Sample size = 3,930. 
All statistically significant effects are shown in decreasing order of absolute size.  
HLE = Home Learning Environment. 
 
Emotional Self-regulation 


A large number of additional demographic and home environment factors were 
associated with emotional self-regulation at age four compared to those seen at age 
three. (At age three only gender and parent/child conflict were associated with this 
outcome, as well as formal group ECEC which is no longer associated with this outcome 
at age four). At age four, Emotional Self-regulation was associated with home 
environment and demographic factors, but not with ECEC use; see Figure 18. Emotional 
Self-regulation was associated with all the home environment factors, with higher levels 
of MORS Invasiveness, household disorder (CHAOS scale), Parent’s Psychological 
Distress, Limit Setting and Home Learning Environment being associated with lower 
levels of Emotional Self-regulation. Higher levels of MORS Warmth were associated with 
higher levels of Emotional Self-regulation. Emotional self-regulation tended to be higher 
where the mother was more highly educated, where the child was a girl, where the 
mother was older and where the family were home owners rather than renting their 
accommodation.  
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Figure 19: Comparing effect sizes for Co-operation Scale in terms of formal group, formal individual 
and informal individual ECEC use aged two to four and home environment and demographic 
covariates. 


 
 
Sample size = 3,930. 
All statistically significant effects are shown in decreasing order of absolute size.  
 
Co-operation Scale 


A number of additional factors were associated with Co-operation at age four in 
comparison with those seen at age three (where only gender, working household and 
household chaos were associated). At age four, Co-operation scale was associated with 
home environment and demographic factors, but not with ECEC use; see Figure 19. 
Higher levels of MORS Invasiveness, household disorder (CHAOS scale) and Limit 
Setting were associated with lower levels of Co-operation scale. Higher levels of MORS 
Warmth were associated with higher levels of Co-operation scale. Among the 
demographic factors, the child being a girl and higher birth weight were associated with 
higher levels of Co-operation scale whilst the family having a higher social class was 
associated with lower levels of Co-operation scale. 
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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. However, no 
interactions between ECEC use and Home Learning Environment were found, 
suggesting that even children experiencing a relatively rich home learning environment 
may still benefit from spending time in ECEC. 59  


Chapter conclusions 


Cognitive and socio-emotional outcomes reported in this chapter were significantly 
associated with aspects of parenting and the home environment at age two and three. 
Cognitive development (verbal, non-verbal) as well as directly assessed self-regulation 
were particularly associated with a high Home Learning Environment score and higher 
limit setting, as well as the quality of the parent/child relationship (reduced invasiveness). 
This finding suggests that child verbal and non-verbal development, as well as self-
regulation, may be facilitated through provision of educational materials and opportunities 
(such as reading) in the home, as well as setting limits around child behaviour (e.g. time 
out or telling off) and a high quality, warm relationship between parent and child.  


Positive socio-emotional development was particularly associated with the quality of the 
parent/child relationship (lower invasiveness and higher warmth), as well as with lower 
levels of household disorder. This suggests that these characteristics of the home 
environment and the parent-child relationship promote lower levels of child problem 
behaviour and higher levels of prosocial behaviour, behavioural and emotional self-
regulation and co-operation. 


Cognitive and socio-emotional outcomes were also associated with demographic factors, 
particularly with mother’s education, child gender, birth weight and owner-occupier 
status.  


These findings are in line with previous research which has found a relationship between 
demographics and factors of the home learning environment and children’s cognitive and 
                                            
 


59 More details of the interaction analysis are given in the Technical Report. 
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social development, for example the EPPE project (Sammons et al., 2003), as well as 
findings reported in the SEED impact age three report (Melhuish et al., 2017).  


In addition to the benefits of the Home Learning Environment for cognitive development, 
prosocial behaviour and behavioural self-regulation, lower emotional self-regulation was 
associated with higher Home Learning Environment scores. This unexpected relationship 
could be due to children who experience a richer home environment becoming more 
demanding of parental attention than those who experience a relatively less rich home 
environment, although further research is needed to further understand this proposed 
explanation.  


As with the findings in Chapter 3, 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, the mixed association between Limit Setting and 
children’s socio-emotional strengths and difficulties may be explained by parental Limit 
Setting being both a response to children’s challenging behaviour and a cause of 
children’s improved behaviour. It is also important to note that the use of parental report 
for both socio-emotional outcome and home environment measures may influence the 
relationships observed. This is not the case for cognitive outcomes which were directly 
assessed with children. Further discussion on this point is available in the technical 
report. 


Analyses also compared the effect sizes associated with ECEC use between ages two 
and four, 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) were considerably stronger than those for individual ECEC (both 
formal and informal).  


• For most socio-emotional outcomes, the best predictor of children’s outcomes was 
the quality of the parent/child relationship as measured by the MORS Warmth and 
Invasiveness scales, with the use of formal ECEC being a small but statistically 
significant predictor in a number of cases, along with a range of other home 
environment and demographic factors. 


Analyses also considered a potential interaction between the effects of Home Learning 
Environment and ECEC use. No interactions were found, suggesting 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. This is 
consistent with findings in SEED at age three (Melhuish et al., 2017) but inconsistent with 
previous research such as EPPE which has indicated that children with lower Home 
Learning Environment scores stand to benefit more from ECEC (e.g. Sammons et al., 
2008). The difference between SEED findings and those of previous research may relate 
to increased quality of ECEC over time since the EPPE study (Melhuish & Gardiner, 
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2017). Higher quality ECEC may be better able to benefit children regardless of the 
quality of their home learning environments.  
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Chapter 6: Discussion and conclusions 


Aims 


This report was concerned with three main objectives: 


1. To study the associations between the amount of differing types of ECEC which 
children receive aged two to four and child development to age four. 


2. To investigate the impact of the home environment and the quality of the 
parent/child relationship on child development to age four.  


3. To explore the associations between the quality of the childcare settings which 
children have attended and child development to age four. 


Results and Discussion 


Are variations in use of ECEC associated with child development 
outcomes? 


The analyses provided evidence that the amount of ECEC that children received 
between the ages of two and four was associated with differences for cognitive and 
socio-emotional outcomes measured at age four. The differential effects of group and 
individual settings suggest the different characteristics of the education and care 
provided in these different settings are associated with different areas of child 
development. 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 (i.e. childminder) and informal individual ECEC use.  


The pattern of associations generally indicates that increased hours in ECEC is 
associated with improved child outcomes, and additional subgroup analyses are 
presented which for the most part also show that moderate to high levels of ECEC are 
associated with the best outcomes. However, because associations vary across different 
outcomes and for each type of provision, because hours spent in ECEC each week is 
averaged over two years, and because of varying sample size within these groups, these 
findings are most appropriately used to consider overall patterns of association rather 
than to suggest the optimum amount of time to spend in particular settings.  


Cognitive outcomes 


The beneficial effect associated with more hours spent in informal individual ECEC (e.g. 
relatives, friends, neighbours) for language development suggests that settings providing 
opportunities for one-to-one interaction may be most beneficial for language 
development. The importance of this finding is reflected in wider research which has 
suggested that early language development is a key predictor of longer term child 
outcomes, for example vocabulary at age five is one of the best predictors of later social 
mobility in children from disadvantaged backgrounds (Blanden, 2006). Given the 
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importance of language development, future research should consider ways in which 
practice can be enhanced to increase language development in children attending group 
settings.  


The association between hours spent in formal group ECEC and non-verbal abilities 
suggests that the educational and environmental characteristics of spending time in 
group settings may be supporting child development of reasoning and problem solving 
skills.  


Socio-emotional outcomes 


More hours in formal group ECEC was associated with higher levels of Prosocial 
Behaviour, Behavioural Self-regulation and lower levels of Peer Problems. Other 
research has frequently found similar beneficial effects associated with more time in 
formal group ECEC, as in the review by Melhuish et al. (2015). The element of peer 
interaction in group settings may be providing opportunities for children to build and 
develop social skills and learn to manage their behaviour in the context of its impact on 
others. 


More hours in formal individual ECEC (with childminders) was associated with lower 
levels of Emotional Symptoms (e.g. worries, nervousness). However, sub-analysis 
indicates that this effect was only significant for children from moderately disadvantaged 
families. This suggests that there is no significant benefit of any type of ECEC for 
reduced emotional symptoms among children from advantaged families or those from the 
most disadvantaged families.  


The relationship between receiving over 35 hours per week of formal group ECEC and 
higher Conduct Problems was only seen in a small subset of the sample, and the impact 
seems to be reduced in comparison with the effect seen at age three in the same sample 
(Melhuish et al., 2017). This suggests a reduction over time in the severity of the impact 
of high level of formal group ECEC use on Conduct Problems, which is consistent with 
previous research which has also found 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).60  


Interactions with area deprivation, region and family disadvantage 


There was no evidence for difference in the effects of ECEC use by area deprivation 
(IMD) or by region of the country suggesting any possible regional differences in quality 
of ECEC are not associated with differential associations with child outcome. Further, in 
most instances, the associations were identified for children with all levels of family 
advantage or disadvantage. These findings suggest that ECEC use has a positive benefit 
on cognitive and socio-emotional outcomes at age four regardless of a child’s family 


                                            
 


60 Similar results occurred in a parallel study in Northern Ireland (Melhuish, et al., 2006). 
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disadvantage level, the level of disadvantage in their area or the region within which they 
live. However, given that 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 (DfE, 2016), ECEC may be of particular 
importance for this group. 


Differences between the effects of PVI and maintained ECEC 


Significant benefits for non-verbal cognitive development were associated with increased 
hours spent in both PVI ECEC and maintained ECEC, while significant benefits for a 
number of socio-emotional outcomes (increased prosocial behaviour and behavioural 
self-regulation and reduced peer problems) were associated with increased hours spent 
in PVI ECEC. The benefits of maintained ECEC usage for these socio-emotional 
outcomes were inconclusive; the data suggests some degree of benefit, but it cannot be 
ruled out that there may be no benefits from maintained ECEC usage, or that the benefits 
of maintained ECEC usage may be as large as those of PVI ECEC usage. The 
uncertainty of the conclusions concerning maintained ECEC use can in part be attributed 
to the relatively small number of children in the sample using this type of ECEC. 


The recently published SEED quality report (Melhuish & Gardiner, 2017) indicated that 
the quality of early years provision may be slightly higher in the maintained sector when 
compared with the PVI sector. However, these impact findings suggest that the small 
differences in quality between the sectors may not be sufficiently large to lead to 
observable differences in child outcome. 


The impact of the quality of the formal group ECEC which children 
receive 


Even once the quantity and type of ECEC received had been controlled for (along with 
demographic and home environment factors), the quality of formal group ECEC received 
aged two to four had an impact on children’s cognitive and socio-emotional outcomes at 
age four. 


Attending higher quality formal group ECEC settings at age three was associated with 
higher non-verbal cognitive ability at age four. The fact that non-verbal ability was more 
strongly related with SSTEW and ECERS-R than with ECERS-E suggests that high 
quality adult-child interaction as well as a range of factors across the setting environment 
may be involved in supporting and facilitating child development of reasoning and 
problem solving skills. 


Attending higher quality formal group ECEC settings at age two to four (as measured by 
a composite across quality measures) was significantly associated with lower levels of 
Conduct Problems at age four. This suggests that the quality across a range of 
characteristics of the ECEC setting may be associated with reducing child worries and 
nervousness as well as problem or aggressive behaviour. 
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No relationship was found between any aspect of setting quality and verbal development 
or self-regulation as measured on the HTKS. This suggests that formal ECEC, no matter 
the quality, is not associated with outcomes in these domains. Some socio-emotional 
outcomes (peer problems, prosocial behaviour and behavioural self-regulation) were 
associated with more hours spent in formal group ECEC but not with quality of formal 
group ECEC, suggesting that the quality of the ECEC received may be less important to 
children’s achievement on these specific outcomes. 


This study provides evidence that both the quantity and the quality of the formal group 
ECEC which children receive aged two to four have a significant effect on some aspects 
of their cognitive and socio-emotional outcomes at age four. Findings may be interpreted 
to suggest that quantity may have more wide ranging effects than quality given the larger 
number of outcomes for which significant effects were identified.61 However, because of 
the difference in sample size between the analyses, caution is needed in interpretation 
regarding the relative impacts of quantity and quality since it is likely that there are further 
effects of ECEC quality on child outcomes which cannot be detected due to the smaller 
sample size of the quality analyses. 
 
Are variations in the home environment associated with child 
development? 


In line with previous research, analysis in this report showed that cognitive and socio-
emotional 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 level of maternal education and the home learning environment were among the 
largest influences on children’s cognitive outcomes at age four, with the use of formal 
and informal ECEC associated with smaller effects on levels of non-verbal and verbal 
cognitive ability, respectively. These associations suggest that child cognitive 
development may be supported by having a more highly educated mother, as well as 
experiencing a richer home learning environment. Such an environment provides more 
learning opportunities for children, e.g. diverse and responsive verbal interactions and 
opportunities for reading and educational play. 


Where the socio-emotional outcomes were concerned, the largest effects were of the 
quality of the parent/child relationship as measured by the MORS Warmth and 
invasiveness scales, with four of the nine socio-emotional outcomes also showing 
smaller beneficial effects of formal group ECEC use. These findings suggest that the 
parental relationship with the child is particularly important for facilitating socio-emotional 


                                            
 


61 Analyses found significant effects of the amount of ECEC used by children aged two to four on seven of 
the 12 outcomes analysed at age four. For the quality of the ECEC which children use we have found 
significant effects for just two of the 12 outcomes considered. 







94 


development including behavioural and emotional self-regulation, social skills and 
cooperation.  


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, suggesting that children with a 
rich home environment still benefit from ECEC use. This finding is inconsistent with 
findings from previous longitudinal research such as EPPE, which has indicated that 
children with a lower HLE score stand to gain more from ECEC (Sammons et al., 2008). 
This difference may relate to changes over time such as improvements in the overall 
quality of ECEC since the EPPE study (Melhuish & Gardiner, 2017). 


Final conclusions 


Findings indicate that more hours spent in formal and informal ECEC between ages two 
and four has benefits for child cognitive and socio-emotional development at age four. 
Group settings in particular (e.g. nurseries, playgroups, nursery classes) are associated 
with benefits for non-verbal ability and socio-emotional outcomes, although benefits for 
language development are associated only with time children spent in informal individual 
settings (e.g. with relatives, friends and neighbours). Negative impacts on conduct 
problems for a small subgroup of children spending particularly long hours in formal 
group settings appear to be reduced since age three, in line with findings from EPPE that 
these small negative impacts reduce over time and may disappear in the longer term 
(Melhuish et al., 2010). 


Findings also indicate that the benefits of attending ECEC are similar across all levels of 
family disadvantage. However, given that poorer child outcomes have been found for 
disadvantaged children (Speight et al., 2015), and these children may be less likely to 
attend childcare settings (DfE, 2016), children from disadvantaged families may be 
considered to have more to gain from time in ECEC. 


Increased time spent in ECEC in both PVI and maintained settings was associated with 
cognitive benefits, and ECEC received in PVI settings was also associated with socio-
emotional benefits. Possibly due to the relatively small number of children in the sample, 
the findings do not provide a firm conclusion concerning the benefits of maintained ECEC 
usage on the socio-emotional outcomes. 


In addition, there was evidence that receiving higher quality formal group ECEC aged two 
to four has a positive impact on aspects of children’s cognitive and socio-emotional 
development to age four. This indicates the additional benefit of ensuring the delivery of 
high quality ECEC on further improving child outcomes over and above the impact of 
attending ECEC settings. 


Finally, the effects of home environment and demographic factors upon child 
development outcomes at age four years were often substantially greater in size than the 
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effects of ECEC. These findings highlight the important role the home environment can 
play in child cognitive and socio-emotional development, particularly warmth or 
invasiveness in the parent-child relationship, and the Home Learning Environment. This 
suggests potential benefits of approaches to support parenting and the Home Learning 
Environment. 


The beneficial effects of ECEC use and of a stimulating Home Learning Environment 
(HLE) were found to be largely independent of each other suggesting that children from 
all types of home environments stand to benefit from attending ECEC. 
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Self-regulation and metacognition in young children’s self-initiated
play and Reflective Dialogue


Sue Robson*


Early Childhood Research Centre, School of Education, Froebel College, Roehampton
University, London, UK


(Received 4 March 2010; final version received 17 June 2010)


This paper looks at ways in which a group of children aged three�four years
exhibited evidence of self-regulation and metacognition. Videotaped episodes of
children’s activities and audiotaped dialogues between children and practitioners
about the activities were analysed using an observational framework. The data
here show children of three and four displaying extensive evidence of
metacognitive and self-regulatory behaviour, with similar mean levels of
frequency across both activities and dialogues. However, whilst the majority of
evidence from the activities was of metacognitive regulation and skilfulness, that
from the dialogues showed more evidence of metacognitive knowledge. It is also
suggested that different social contexts may influence children’s opportunities to
develop and display self-regulation. The use of video data and opportunities for
young children to reflect on their activities are suggested as valuable tools for
research and pedagogical purposes, and as an effective means of eliciting young
children’s perspectives on their lives.


Keywords: self-regulation; metacognition; young children; play; dialogue


Introduction


This paper presents findings from Phase 4 of the Froebel Research Fellowship
Project ‘The Voice of the Child: Ownership and Autonomy in Early Learning’
(Fumoto and Robson 2006; Robson 2006, 2009; Robson and Fumoto 2009;
Robson and Hargreaves 2005). In the current phase, the focus is on investigation
of the perspectives of children, parents and practitioners about the children’s
experiences. In particular, the ways in which young children’s thinking is both
displayed and developed during the course of their everyday activities is explored.
The paper looks at the ways in which a group of children aged three�four years,
in three early childhood settings in England, exhibited extensive evidence of self-
regulation and metacognition in their self-directed activities, and in their
discussions about these activities. In particular, it considers the ways in which
engagement in self-directed activity, and later explicit reflection upon this, may
afford children opportunities to display self-regulation and metacognition in
different, but complementary ways, and support distinct aspects of their
development.
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Self-regulation and metacognition


Self-regulation and metacognition are complex and multifaceted concepts, marked
still by inconsistencies in their conceptualisation, although they are recognised as
having a ‘central role in influencing learning and achievement in school and beyond’
(Boekaerts and Cascallar 2006, 199). Views differ about the relationship of one to
the other, in particular whether self-regulation is subordinate or superordinate to
metacognition (Veenman, Van Hout-Walters, and Afflerbach 2006). The most
prominent current theoretical position on self-regulation, and that adopted here, is
drawn from a social cognitive perspective, influenced by Vygotsky’s (1978, 1986)
conception of a move from ‘other’ to self-regulation. In this, affective elements such
as motivation and social regulation sit alongside cognition as component parts of
self-regulation. Pintrich, for example, defines the process of self-regulated learning
as the setting of goals by learners who ‘then attempt to monitor, regulate and control
their cognition, motivation, and behaviour, guided and constrained by their goals and
the contextual features in the environment’ (2000, 453). Thus, there is an
interdependent relationship between the social context and an individual’s self-
regulation.


Metacognition derives from the ideas of Flavell (1979), who identifies three
components: first, the self and others as learners; second, tasks and goals and
recognition that different tasks make different types of cognitive demand; and third,
strategies to be used to solve identified problems and meet goals. Importantly,
however, a distinction is drawn between knowledge, in particular declarative
knowledge, for example about oneself as a learner, and skills, or the procedural
knowledge needed for regulating problem-solving. The former can be correct or
incorrect (we may have a realistic or unrealistic view about ourselves as learners, for
example), whereas the latter embodies an implicit feedback mechanism: if the
strategies we employ, or our understanding of the task, fails, then things go wrong
(Veenman, Van Hout-Walters, and Afflerbach 2006). Thus, metacognition is
concerned with both knowledge and regulation of cognition.


At the same time, Flavell’s (1979) assertion that metacognitive experiences can
be both cognitive and affective perhaps reflects the difficulties inherent in any
attempts to rigidly boundary thinking and learning as cognitive or social or emotional.
Instead, it is the relationships between all of these aspects which contribute to young
children’s developing knowledge about, and ability to consciously use, their own
thinking. Bronson (2000) emphasises the inter-relationship of emotional, social and
cognitive aspects in children’s metacognitive experience. She suggests, for example,
that motivation and self-regulation are inseparable in most situations, particularly for
young children.


Flavell (1977) sees the development of metacognition as a centrally significant
cognitive-developmental hallmark of early childhood. Veenman, Van Hout-Walters,
and Afflerbach (2006) nonetheless, conclude that the view that metacognition does
not begin to emerge until around the age of eight years is still widely accepted.
However, as Whitebread et al. (2007) show, the metacognitive abilities of younger
children may have been severely under-estimated, particularly where this has been
based on children’s self-report and laboratory-based studies. In contrast, in naturally
occurring social contexts which have meaning and purpose for children, they show
evidence of self-regulation and metacognition at a much earlier age. Children from
as young as 18 months may spontaneously use error-correction strategies in solving
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problems (DeLoache, Sugarman, and Brown 1985); have been shown at age three to
be capable of monitoring their problem-solving behaviour; and, at four, to use
strategies and metacognitive processing in puzzle tasks (Sperling, Walls, and Hill
2000). In educational settings, Perry et al. conclude that ‘young children can and do
engage in SRL (self-regulated learning) in classrooms where they have opportunities
to engage in complex open-ended activities, make choices that have an impact on
their learning, control challenge, and evaluate themselves and others’ (2002, 14).


The context for the research presented here is young children’s self-initiated
activities, in particular their play, identified by Vygotsky (1978) as significant in the
move from other- to self-regulation. Alongside play, Vygotsky (1986) views
language, and in particular dialogue, as a key psychological tool for the development
of young children’s self-regulation, and as a critical way for children to both express
and develop their thoughts. Pramling (1988) demonstrates how explicit talk about
learning and thinking may help to make young children more consciously aware of
their thinking, and be a key contributor to their metacognitive understanding, a
finding supported by participants in an earlier phase of the research discussed here
(Robson and Hargreaves 2005). For Froebel, language ‘is the expression of the
human mind’ (1888, 212), and a way of representing both inner and outer worlds.
Morgan (2007), however, in an analysis of lesson observations of children aged
three�seven years, concludes that the children had few opportunities to talk about
how they learnt, or to reflect on their thinking, a conclusion supported by Woodhead
and Faulkner (2008).


The project


The research described here forms part of the Froebel Research Fellowship Project
‘The Voice of the Child: Ownership and Autonomy in Early Learning’. The project
is underpinned by a belief that young children are competent social actors, with
rights to be listened to and respected, that they can, and should, be active research
participants, and that their opportunities for involvement in decision-making have
the potential for impacting positively on their identities, well-being and competence
(MacNaughton, Hughes, and Smith 2007). At the same time, we recognise that such
adult listening is not a right, and that children’s rights to privacy are also vital (Clark
and Moss 2001). These, and other issues, are looked at in more detail in a companion
paper (Robson 2009).


This paper focuses particularly on the children’s understandings about their
experiences, and addresses the question: What are the children’s perspectives on
their activities in early childhood settings, and how do they reflect upon these? Thus,
the intention is to investigate children’s own ideas about their activities, and their
conceptions of themselves as learners (metacognitive knowledge) including the
strategies they use (self-regulatory behaviour). The theoretical framework draws on
post-Vygotskian sociocultural theory and self-determination theory (Deci and Ryan
2002; Vygotsky 1978), and rests upon a number of underlying assumptions. First,
that learning and development are social processes, with Vygotsky’s (1978)
perspective on the move from other- to self-regulation being significant here.
Second, young children are capable of displaying metacognitive and self-regulatory
behaviour, particularly in contexts which are meaningful for them. Third, self-
initiated activity may be particularly helpful for supporting, observing and gathering
evidence of the development of young children’s self-regulation and metacognition
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(Whitebread et al. 2007). Fourth, that the most effective self-regulated learning may
be promoted by ensuring that children can make their own choices, control level of
challenge in tasks and evaluate both themselves and others (Perry et al. 2002).


Method


Participants


Participants in the study were 12 children (five girls and seven boys aged three years
10 months to four years 10 months, mean age four years three months); and six
practitioners who each acted as a key person [defined in the English Statutory


Framework for the Early Years Foundation Stage as ‘a member of staff assigned to
an individual child to support their development and act as the key point of contact
with that child’s parents’ (DfES 2007, 52)]. They came from three settings in
London, England: a children’s centre, a foundation stage unit in a primary school and
a private workplace nursery. The settings were chosen because of the experience and
willingness of the practitioner participants, and also to reflect the diversity of
provision available for this age range (English Foundation Stage, 3�5 years).
However, no claims are made that such a small opportunity sample is in any way
representative of provision in England.


Procedures and research tools


Data for this project were collected over a period of a year, in order to support the
development of relationships between researchers and participants. Self-report data
have been commonly used to assess self-regulated learning, because of their
efficiency and their ability to capture participants’ perceptions of how they regulate
their learning. Such data may not, however, provide reliable indicators of the tactics
learners actually use while studying, and this may be particularly so for young
children (Perry and Winne 2006). Instead, a combination of instruments is
suggested, which supports the capture of data about what children think, feel and
do (Boekaerts and Cascallar 2006). With this in mind, two types of data were
collected: videotaped episodes of children’s self-initiated play activities, which
provide contextualised evidence of what children actually do (Perry and Winne
2006), and audiotaped discussions between individual children and their key person
about the videotaped play activities (referred to here as Reflective Dialogues or
RDs), which have the potential to illuminate aspects of self-regulation and
metacognition not readily observable (Perry et al. 2002). RD is more commonly
seen as a tool for reflection with adults, but in research with children it provides a
context for really listening to their perspectives, and can be seen as a tool which
adds to the range of approaches developed in recent years which suit young
children’s ‘competence, knowledge, interest and context’ (Schiller and Einarsdottir
2009, 125). As such, both the videotaped episodes and the RDs function as semiotic
tools (Vygotsky 1978) in support of young children’s thinking.


The videotapes thus provide contexts for talk which have meaning for the
children and which acknowledge them as experts in their own lives. Forman (1999)
suggests that one of the benefits of using video data is that it may act as a ‘tool of the
mind’, allowing children to ‘download’ details of their actions to the video itself as
part of its replaying, freeing their minds to think about what the actions themselves
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mean. He also suggests a phenomenon of particular benefit in the context of a project
about young children’s thinking: ‘knowledge that I was recording gave the children a
reason to consider what in the classroom or in their own play was interesting. It turns
out that thinking about what is interesting requires rather high-level thinking’
(Forman 1999, 5).


The approach to production of data was for a researcher to record episodes of
children’s play using a hand-held camcorder, with which the children had already
had opportunities to play and experiment themselves. These episodes were all child-
initiated activities, demonstrated by Whitebread et al. (2007) as particularly rich
opportunities for finding evidence of young children’s metacognition and self-
regulated learning. Episodes were then coded and analysed using the Cambridge
Independent Learning (C.Ind.Le) framework (Whitebread et al. 2007, 2009). This
framework builds on the work of a range of researchers and sets out three main areas
of cognitive self-regulation. The first is metacognitive knowledge, specifically the
individual’s knowledge about personal, task and strategy variables affecting their
cognitive performance. The second is metacognitive regulation, the cognitive
processes taking place during activities, including planning, monitoring, control
and evaluation. The third is emotional and motivational regulation, and the ways in
which the learner monitors and controls emotions and motivational states during
tasks (Whitebread et al. 2007, 2009).


On the basis of the evidence of self-regulation and metacognition displayed in the
video episodes, a number were selected for discussion between each child and his or
her key person, in RDs. The RDs were conducted in the setting soon after the activity
itself to support recall. However, it is interesting to note that on occasions where this
was not possible, for example in the case of one boy who was away for two weeks
with chickenpox, the children’s recall proved strong. This may have been assisted by
the replaying of the video, as suggested by Forman (1999), but it also provided
evidence of young children’s competence and in particular their ability to recall past
events and think abstractly.


The RDs were recorded on digital recorders, using a semi-structured interview
schedule, which included possible questions such as ‘Did you have an idea about
what you wanted to do?’, ‘are you pleased with what you did?’, ‘what do you think
was the best idea you had?’ and ‘do you get ideas from other people?’ However, the
importance of focusing on the child’s commentary on the action in the video was
emphasised, with the intention of eliciting children’s reflections on what they did,
and what they had thought about, rather than recounting the activity itself. Such a
focus was important from the perspective of data collection, but, as Pramling (1988)
suggests, may also be a valuable pedagogic tool for the development of
metacognition and self-regulated learning in young children. The resulting data
were coded and analysed using the C.Ind.Le framework (Whitebread et al. 2007,
2009).


Results


The data show the children in this sample displaying extensive evidence of
metacognitive and self-regulatory behaviour, in their activities and later in the
RDs. Figure 1 shows indicative examples of verbal and non-verbal behaviours drawn
from the data, using the the C.Ind.Le framework (Whitebread et al. 2007, 2009).
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Data on areas of self-regulatory and metacognitive behaviour and frequency of
occurrence are presented here. A sample of 12 activities and corresponding RDs,
representing all of the participant children, and a range of contexts both indoor and
outdoor including free play, pretence, construction and sand and water play, is
analysed.


Areas of self-regulation and metacognition with 
categories


Example from 
activities


Example from 
Reflective Dialogues


Metacognitive knowledge
Persons
aA verbalisation demonstrating the explicit expression of 
one’s knowledge in relation to cognition or people as 
cognitive processors. It might include knowledge about 
cognition in relation to self, others or universals.


‘I know why they’re 
spiky. They’re spiky 
because they don’t want 
the animals to eat their 
leaves’.


‘I saw C doing it so it 
made me have an idea 
so I told J’.


Tasks
A verbalisation demonstrating the explicit expression of 
one’s own long-term memory knowledge in relation to 
elements of the task.


(turning over logs) 
‘There must be a little 
worm here!’


‘I asked H if we 
needed string, yeah, 
but H said no’.


Strategies
A verbalisation demonstrating the explicit expression of 
one’s own knowledge in relation to strategies used or 
performing a cognitive task, where a strategy is a 
cognitive or behavioural activity that is employed so as 
to enhance performance or achieve a goal.


‘We need to bend it this 
way’


‘Because it might 
have fall on my head 
if I was doing...’


Metacognitive regulation
Planning
Any verbalisation or behaviour related to the selection of 
procedures necessary for performing the task, 
individually or with others.


R to A: ‘You can’t speak 
like a big girl cause you 
are the little baby’.


‘Anna decided that’.


Monitoring
Any verbalisation or behaviour related to the on-going 
task assessment of the quality of task performance (of 
self or others) and the degree to which performance is 
progressing towards a desired goal.


‘That doesn’t work that 
one’.


‘When I want them to 
come to me they can’t 
listen because when 
they are too busy then 
they can’t hear what 
I’m saying’.


Control
Any verbalisation or behaviour related to a change in 
the way a task had been conducted (by self or others), as 
a result of cognitive monitoring.


A places a block that 
causes the structure to 
wobble. J stands and 
moves chair and himself 
out of  way.


Gestures with hands to 
accompany 
explanation of action 
in video.


Evaluation
Any verbalisation or behaviour related to reviewing task 
performance and evaluating the quality of performance 
(by self or others).


D stands logs upright, 
looks at log circle: 
‘They’re all back up. It’s 
all done now.’


‘He’s too big and he’s 
going to fall over on 
me’.


Emotional and motivational regulation
Monitoring
Any verbalisation or behaviour related to the assessment 
of current emotional and motivational experiences 
regarding the task.


The planks and chair 
topple over, J & A look 
embarrassed.


‘I didn’t like it when 
they sweeped all the 
sand’.


Control
Any verbalisation or behaviour related to the regulation 
of one’s emotional and motivational experiences while 
on task.


L puts scoop down, looks 
at camera then her 
neighbour. A boy stands 
next to her, she resumes 
filling pot with scoop. J 
(practitioner) approaches 
from behind, she looks 
up as he approaches and 
resumes filling.


‘That’s me trying to 
do it’.


Figure 1. Examples of self-regulation and metacognition in activities and Reflective
Dialogues.
Note: aOperational definitions in italics drawn from Whitebread et al. (2009).
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Areas of self-regulatory and metacognitive behaviour


Table 1 shows the total number of units (defined as a conversational turn, action or
gesture) of self-regulatory and metacognitive behaviour for the sample, subdivided
into the three areas of knowledge, regulation and emotional and motivational
regulation. During the activities themselves, the predominant form of self-
regulatory behaviour was metacognitive regulation, accounting for nearly three
quarters (74%) of all units. Subdivision into the categories within this area shows
that the vast majority of these were planning and monitoring actions or comments,
as children negotiated with one another and directed the play. By contrast,
metacognitive regulation only accounts for 27% of units in the RDs. Instead, the
most frequent evidence from the RDs were expressions of metacognitive knowl-
edge � over half (51%) of all units, in particular children’s comments or actions
about themselves or another child. The same area in the original activities only
accounts for 9% of the units.


Emotional and motivational regulation accounts for 17% of all units in the
activities, and rises to 20% of units in the RDs. Here, the major shift is from
expressions of control in the activities to monitoring comments in the RDs, as the
children comment on their own, and others’ feelings. The relationship of affective
aspects of self-regulation and metacognition to cognitive aspects is complex and
reciprocal (LeDoux 1998), and deserves greater consideration than is possible within
the scope of this current paper. However, it is worth observing that, during the course
of the activities, children in this sample were almost twice as likely to express
emotional and motivational regulation as they were to make a comment which
demonstrated their metacognitive knowledge. Dunn (2005) emphasises the impor-
tance of young children’s talk about emotions for their later understanding of, and
ability to talk about, cognitive states.


Frequency


As set out in Table 2, whilst the total frequencies of units for the activities (121) and
RDs (171) differ, the RDs are generally longer than the activities themselves. As a


Table 1. Areas of self-regulatory and metacognitive behaviour across a sample of 12
episodes of children’s self-chosen play activities and accompanying Reflective Dialogues.


Areas of self-regulation and
metacognition with categories


Activities (number of unitsa


and percentages)


Reflective Dialogues
(number of units and


percentages)


Metacognitive knowledge Persons 4 11 (9%) 46 88 (51%)
Tasks 1 17
Strategies 6 25


Metacognitive regulation Planning 49 90 (74%) 33 47 (27%)
Monitoring 23 8
Control 15 4
Evaluation 3 2


Emotional and Monitoring 7 20 (17%) 32 35 (20%)
motivational regulation Control 13 3


Total 121 171


Note: aDefined as a conversational turn, action or gesture.
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result, when adjusted for time, the frequency is similar, with an average of 1 unit
every 34 s in both cases. Within this overall picture of frequency, however, there are
some interesting differences. Some children showed much more evidence of self-
regulation and metacognition than others (range in activities: between every 19 and
every 75 s, range in RDs: between every 19 and every 45 s), a phenomenon not
related to age. However, sample size and the narrowness of the one-year age range
means that these aspects require further research.


In a consideration of frequency, two particular types of social context merit
further examination:


1. Play with a dominant other child � an example of other regulation?


In one setting, three children were videoed together, in an episode of pretend play
involving ‘Father Christmas’ and two reindeers. Individual RDs were then carried
out between each child and their key person.


The data in Table 3 show that Joe scored twice as many units of metacognitive
behaviour during the activity than either Charlie or Anna. Significantly, all of his was
concerned with planning, monitoring and controlling the activity. An excerpt from
the transcript illustrates the controlling role of Joe in the play, particularly in
planning and monitoring its progression:


Joe: We have to get back on the train ride. We have to go now (A goes back to kneeling
in front of J, C initially follows then runs back to put another block on the
structure) We have to get back to Lapland now � come on my creatures, go back to
Lapland.


Charlie: Okay (runs back and kneels next to A).


Anna: (looking at J) Going home?


Joe: Yes, cause Lapland’s home. We’ve given all our presents away. No, we’re not here
yet.


Anna: We’re here, we’re here.


Joe: Come on, back to Lapland (A & C go back to the ground).


Charlie: We’re ready.


Joe: Not yet, you have to go.


Charlie and Anna exhibited considerably more evidence of metacognitive behaviour
in the RDs than in the activity itself. For Charlie this was twice as much, for Anna it
was over three times. Other episodes show a more even relationship between players,


Table 2. The sample and frequency of occurrence of self-regulatory and metacognitive
behaviour.


Sample Number of units
Mean duration


of episode
Mean frequency


of occurrence


12 activities 121 5 min 40 s
(range 3�7 min 35 s)


Average 1 unit per 34 s
(range 19�75 s)


12 Reflective
Dialogues (RDs)


171 8 min 11 s
(range 5�12 min 52 s)


Average 1 unit per 34 s
(range 19�45 s)
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as, for example, in this extract from Sapphire and Amanda, also engaged in pretend
play, with dolls:


Sapphire: That’s your bib and this one is a baby’s bib.


Amanda: You know what, I don’t have a baby.


Sapphire: No, you are the little baby and I am your mummy and this is your little sister.
You are the big baby and this is your little sister.


Amanda: (crouching down) Pretend I’m the little two year old baby. (S nods, A puts
hand on S’s arm).


Sapphire: (smiling) No, you say goo goo.


Amanda: But I say baby words.


Sapphire: This is your little sister (folds up bib and puts it in box, beside doll).


Amanda: (talking in baby voice) Bed, here is bed (picks up foam mattress).


2. Adult involvement


The focus on children’s self-directed activities in this project meant that adult
involvement was highly variable. However, when adults did get involved, the
occurrence of metacognitive behaviour was similar across activity and RD, with
practitioners often engaging with children in the joint construction of understanding,
as in this excerpt from an RD between Tom and Jenny (practitioner), as they watch a
video of Tom riding a trike:


Jenny: Oh no, what’s happened to it now? (C7 laughs) It’s got stuck hasn’t it?


Tom: That wouldn’t . . . that be . . . (laughs) Guess what I’m doing?


Jenny: I don’t know what are you doing there?


Tom: I’m doing need some help.


Jenny: You need some help? Because it’s got stuck in that . . . in the little . . . the
raised . . . the garden bit? I’d love to know what you’re doing with that steering wheel,
because you keep putting it over your face. Oh! (Tom laughs) It fell over. Why do you
think that happened?


Tom: (Laughing) That was funny!


Jenny: It was . . . oh, it went over again! (Tom laughs) Maybe it was because it’s . . . it’s
not balanced wasn’t it? Because it’s got one wheel over the edge of the bricks there, so
when you and James stood up it fell over because it wasn’t balanced properly. I wonder


Table 3. Frequency of occurrence of self-regulatory and metacognitive behaviour for three
children in a shared episode of pretend play and accompanying Reflective Dialogues.


Name
Activity Reflective Dialogue


Duration Frequency of behaviour Duration Frequency of behaviour


Joe 7 min 30 s 12 units (average every 38 s) 7 min 58 s 11 units (average every 43 s)
Charlie 7 min 30 s 7 units (average every 64 s) 7 min 53 s 15 units (average every 32 s)
Anna 7 min 30 s 6 units (average every 75 s) 7 min 57 s 23 units (average every 21 s)
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why it’s really hard to pedal the bike at one end of the garden [but it’s easy the other
end?


Tom: [Well when there’s nothing (on there) I can ride it faster.


Jenny: Yeah at that end when there’s nothing wrong you can ride it fast can’t you?


However, in one setting, episodes with two children, both with the same practitioner,
showed considerable difference between activity and RD, and suggest the value of
looking more closely at the roles of adults. Both episodes took place outdoors, on
different days. As Table 4 shows, both Leia and Harun displayed much higher
evidence of self-regulation and metacognition during the activities themselves than
in the RDs afterwards.


An extract from the episode with Harun shows James, the practitioner, engaging
in joint problem solving (Bronson 2000) and modelling metacognitive strategies
such as identifying ‘what you don’t know’, generating questions and thinking aloud,
advocated by Papaleontiou-Louca (2003):


In the herb garden:


James (practitioner): That one’s called Sage.


Harun follows J’s actions closely with his eyes, J holds the Sage out to H, H rubs the
leaf, puts his thumb and forefinger to his nose and sniffs. He smiles broadly.


Harun: (pointing to spiked plant) Yes, but why is this spiky?


James: This is Rosemary. I don’t know why it’s spiky. It’s just some leaves are spiky
and some leaves are broad, aren’t they, like the leaves of the trees.


Harun: But I think, I, I, I know. I know why they’re spiky. They’re spiky because they
don’t want the animals to eat their leaves (looking at J).


James: Oh, they don’t want . . . you mean like this one here? Look, this is really
spiky, that’d hurt if you try and touch it. That’s called Holly. So I think you’re right
(H nods), maybe some leaves are spiky because they don’t want the animals to eat
them.


Discussion


The video observations and RDs show the children here exhibiting extensive self-
regulation and metacognition, effectively challenging the commonly held view that,
at aged three�four years, such abilities would not yet have emerged (Veenman,
Hout-Walters, and Afflerbach 2006).


Table 4. Frequency of occurrence of self-regulatory and metacognitive behaviour in two
children with their key person, in activities and accompanying Reflective Dialogues.


Activity Reflective Dialogue


Name Duration Frequency of behaviour Duration Frequency of behaviour


Leia 5 min 16 units (average every 19 s) 6 min 42 s 9 units (average every 45 s)
Harun 3 min 7 units (average every 28 s) 9 min 33 s 14 units (average every 41 s)
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Areas of self-regulatory and metacognitive behaviour


Looking at the areas of self-regulatory and metacognitive behaviour displayed by
the children in this sample, it is valuable to consider the shift from metacognitive
regulation during the activities to metacognitive knowledge in the RDs, as set out
in Table 1. A number of factors may account for this. First, the need to
communicate and negotiate with others in play about the direction of the play may
support greater likelihood of evidence of the kinds of procedural knowledge
concerning planning, monitoring and controlling implicit in metacognitive regula-
tion, characterised by Veenman and Spaans (2005) as metacognitive skilfulness.
The players themselves may be intuitively aware of the need to support
continuation of the play, and focus on the communication of plans and ideas to
drive the play forward. Metacognitive regulation post hoc may also serve less
purpose. Second, Whitebread et al. (2007) found that when adults are engaged in
activities with children, they may tend to stimulate the children to reflect on and
articulate what they know about their own learning more frequently. A similar
phenomenon may also be occurring here in relation to the RDs, where an adult is
inevitably present. Third, it may be that the RDs afford time and opportunities for
reflection on knowledge, and expressions of declarative knowledge, that are not as
readily available during the activity itself. Forman’s (1999) emphasis on the role of
video in ‘downloading’ action and, as a consequence, giving children space for
thinking may be important in this context.


Frequency


Analysis of the frequency data shows that levels are similar for both the activities
themselves and the post hoc RDs between child and key person. This suggests that
use of such dialogues may be as helpful as engaging in the activity itself for
supporting the development of self-regulation and metacognition, and points to the
value of more widespread use of such a strategy in early years’ settings.


However, the data suggest that different social contexts may have very different
impacts on young children’s opportunities to display, and potentially develop, self-
regulation and metacognition. This may be particularly significant if, as Boekaerts
and Cascallar (2006) assert, children’s interactions with their peers and teachers play
a crucial role in the development of their self-regulatory skills.


The data-set out in Table 3 illustrates this. Joe, Anna and Charlie are close
friends, and often choose to play together. Whitebread et al. (2007) observe that, in
their research, metacognitive regulation was more evident when children were in
pairs, groups or the whole class than when working individually. They also highlight
greater incidence of both shared and other regulation in self-directed groups without
adult supervision than in groups with an adult. However, they give no indication
whether the effects were similar for all children in a group, and the data presented
here provide illustration that playing in a group may not be similarly advantageous
for all participants.


To an observer of the activity, the full extent of Anna and Charlie’s competence
could potentially have remained hidden. Reflection with their key person in the RD
effectively created a space for Anna and Charlie to show their thinking in a way that
the activity itself did not. This hypothesis is supported by the evidence of another
activity and RD with Anna, where she showed a more equal balance between the
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activity and the RD. A number of points arise from this. First, play in friendship
groups may be unequal in its impact and advantages for individual members of
the group, and careful observation by practitioners may be needed to ameliorate the
potentially negative impact on some children. Second, use of RDs may provide
children with opportunities to display and develop their self-regulation and
metacognition in ways that engagement in the activity itself may not. This point
may be particularly significant in the case of solitary play: where children are
playing alone, often silently, it may be more difficult for observers to infer
metacognitive activity, with the RD providing an important space for children’s
thinking and reflections.


The second context worthy of examination concerns episodes involving
interactions between an adult and a child or children. In many instances, the self-
directed nature of the activities meant that adult involvement was either fleeting or
non-existent. However, adults did also become involved in activities, either because
children actively involved them (as in one episode in which a boy initiated a game
where he tied a teacher up with a rope) or because they got drawn in. Such episodes
showed the fine line there can be between directive and non-directive adult
involvement. The data presented in Table 4 show both Leia and Harun very
involved with James, the practitioner, during the activity, and displaying much more
evidence of metacognition and self-regulation during the activity than later in the
RD. The practitioner in question is very experienced, and regarded by colleagues as
skilful and supportive in his interactions with children.


The example raises a number of questions. Are the activity episodes between
Leia and Harun and James examples of what Siraj-Blatchford et al. (2002) refer to as
sustained shared thinking on the part of a skilful adult, who is scaffolding the
children’s understanding, and thus possibly more facilitatory of self-regulated
learning? Does this practitioner take up a particularly prominent role in the RDs,
leaving less space for the children’s reflections than they are able to find in the
activities themselves? Are some children just more interested in the action of the
activity than in talking about it? Whitebread et al. (2007) suggest that, when adults
work with children, they tend to take on more of the regulatory role, whilst at the
same time stimulating the children’s reflections on their own knowledge. Interest-
ingly, this tendency is not strongly reflected in the case of either Leia or Harun:
whilst both offer more evidence of self-regulation in the activities themselves than in
the RDs, this is weighted towards metacognitive regulation. Both also show more
evidence of emotional and motivational regulation during the activities than in
the RDs, an atypical response in this sample. Taken together, this suggests that the
particular interaction styles of adults may play an important part in the children’s
opportunities to develop and display self-regulation.


Conclusion


The evidence from the data presented here show that children in this age group
demonstrate a wide range of areas of metacognitive and self-regulatory behaviour, both
when engaged in activities and also when later reflecting upon what they have done.


Whilst the frequencies of self-regulatory and metacognitive behaviour during an
activity and in later reflection are, in most instances, similar, there may be very
important differences in the kinds of behaviour they support. In particular, there may
be a shift from a preoccupation with metacognitive skilfulness and planning and
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monitoring the activity in the course of the play, towards more emphasis on
displaying metacognitive knowledge in the children’s later reflection upon it. This
may be particularly valuable for young children’s development if, as Flavell (1977)
and others suggest, all of these different aspects of behaviour are important for
supporting and developing metacognitive and self-regulatory understanding. For
practitioners, this may be especially significant: knowing about their own and others’
learning, knowing about and being able to remember tasks, approaches and strategies,
and being able to talk about these with others, are important areas for development in
young children. In addition, the use of multiple research instruments supports
Boekaerts and Cascallar’s (2006) argument that no one single instrument is sufficient
to capture all aspects of children’s developing self-regulation and metacognition.


This, in turn, has very practical consequences, and supports more extensive use of
strategies such as video recording and RDs by practitioners working with young
children, as well as for research purposes. Video data provide a context for
interaction and shared reflection between the researcher, the child and the video
episode, and is particularly supportive of participatory research which seeks to elicit
children’s own perspectives on their lives. However, it also provides a context for
interaction between practitioners, children and video episode, for pedagogical
purposes, acting as a valuable support and stimulus for the development of young
children’s thinking and learning, and helping to ensure that young children’s voices
are listened to and respected, and that their perspectives impact on their experiences
in early childhood settings.
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