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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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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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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. 

  



52 

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. 
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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. 

 
  



87 

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. 
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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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