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Main research questions 

• What are the effects of center-based early childhood 
education and care on young children’s cognitive and 
social-emotional development?  
• Effects of duration and intensity of use. 

• Effects of quality and curriculum. 

 

• What are the economic and social returns of center-
based early childhood education and care in long term? 
• Educational achievement, employment, income-for-tax. 

• Psychosocial well-being, behavioral adjustment, need for care. 



Overall approach 

• Multilevel value added: what is the net value added of 
professional preschool education and care? 
– Controlling for demographic background characteristics. 

– Controlling for initial child characteristics. 

– Controlling for child-level (‘within groups’) development. 

• Variation in structural and process quality between 
classrooms. 

• Variation in duration and intensity of use (or ‘dose’) 
between children. 

• Interaction effect of quality × dose. 



Two sub-cohorts 

• Centers’ cohort: children recruited in 269 ECEC 
centers in the neighborhoods of primary schools 
that participate in national cohort study COOL5-18 

(± 2500). 
• Observations in 162 centers, of which ± 60% preschool, ± 40% day care, 

with 276 classrooms; teacher reports on 295 classrooms. 

• ± 6 children per classroom. 

• Birth cohort: children randomly drawn from 
municipal registers (± 900),  
• ± 700 also in a center for education and care at time 1. 

• Born between 1st of April and 1st of November 
2008. 
 

 

 



Dutch ECEC-system: split system 

Day care 
45% 

Preschool 
40% 

Kindergarten 
100% 

(in primary 
school)  

Primary school 
100% 

No preschool/day care 15% 

After school care 15% Non-familial home care 10% 

0-2 yr 4-6 yr 6-12 yr 2-4 yr 

 85% of Dutch children uses some form of ECEC before age 4 
o Modal use: 16 hours per week in day care, 10 hours in preschool 

 100% uses ECEC (kindergarten) from age 4 to age 6 
o Modal use: 20 hours per week; compulsory from age 5 



Measurement waves pre-COOL2-5 by school 
year and connection with COOL5-18 

Age 2 3 4 5 7 8 9 → 

Grade 1 2 3 4 5 → 

PreCOOL 
2010-

2011 

2011-

2012 

2012- 

2013 

2013- 

2014 

COOL 
2013- 

2014 

2014- 

2015 

2015- 

2016 

2016- 

2017 
→ 



In-flow in COOL5-18 

• In all, about 3400 children entered about 1000 
primary schools at age 4, of which presently 
120 participate in COOL (12%). 

• Of the 3400 pre-COOL children currently 
about 600 are part of COOL5-18 (17%). 

– Additional pre-COOL schools will be included in 
COOL. 

– Other children (in non-COOL schools) will be 
followed as well (no numbers available yet). 



Measurements 

Age 2.0-2.5 3.0-3.5 4.0-4.5 5.0-5.5 

School year 2010-2011 2011-2012 2012-2013 2013-2014 

Child Language, EFs, 

behavior 

Language, EFs, 

behavior 

 

Language, EFs, 

behavior, 

emergent 

academics 

Language, EFs, 

behavior, 

emergent 

academics 

Classroom CLASS Toddler 

Curriculum  

Structural 

CLASS Toddler 

Curriculum  

Structural 

CLASS Pre-K 

Curriculum  

Structural 

 

CLASS Pre-K 

Curriculum  

Structural 

 

Family SES, etnicity, 

home language, 

socialization, risk 

factors 

SES, ethnicity, 

home language 

SES, ethnicity, 

home language 



• CLASS Toddler (La Paro, Hamre & Pianta, 2011) 1-7 scale 
 

– Emotional and Behavioral Support 
• Positive Climate 
• Negative Climate 
• Teacher sensitivity 
• Regard for child perspectives 
• Behavior guidance 

 

– Engaged Support for Learning 
• Facilitation of learning and development 
• Quality of feedback 
• Language modeling 
 

  
 

• CLASS Pre-K comprises of 10 dimensions, with classroom 
organization as separate domain. 
 

Classroom process quality 



Process quality of Dutch ECEC 

• Process quality 
(CLASS Toddler) for 
0- to 4-yr-olds  
– Day care and 

preschools 

 
 

• Process quality 
(CLASS Pre-K) for 4- 
to 6-yr-olds 
– Kindergarten in 

primary schools 

1

2

3

4

5

6

7

Positive Climate Negative Climate Teacher sensitivity Regard child
perspectives

Behavior Guidance Facilitation learning Quality feedback Language modeling
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Behavior
Management
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learning
formats

Concept
development

Quality
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Multi-method & multi-level approach 
to process & curriculum quality 

χ2(89)=262.850, p=.00; χ2/df=2.95; RMSEA=.04; CFI=.94; SRMRwithin=.03, SRMRbetween=.16).  



Structural quality predicts process quality  

Slot et al., submitted (a) 
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Team professionalism, continuous 
professional development 

1 2 3 4 5 6 7

Choosing & designing activities together

Evaluating & adapting activities together

Discussing development &  well-being of the children

Shared regard for children with special needs

Systematic observation & feedback

Visiting each other's classroom

Following post-graduate training together

Studying professional literature together

Reflecting upon social-emotional goals together

Reflecting upon educational goals together

Reflection on practice 
Working for results 
Team professionalization 

Shaping the curriculum together as a team 
Permanent quality monitoring 
Learning ‘on the job’ 



Interesting cultural differences 

• Negative climate: low average (=very little 
negativity) and limited variance in Dutch context 
(e.g., Finland, Germany, Portugal) compared to 
USA context.  
– Negative climate and behavior guidance seem to 

indicate a separate quality domain in Dutch context. 

• Regard for child perspectives: high during free 
play and relatively low in other activity settings, 
whereas other emotional and educational quality 
dimensions show the reverse pattern. 



Budget cuts affect process quality 



Comparisons and Changes-in-Changes 

Above or below subsidy cap? 
 

 
Comparing changes in quality at 
different levels of initial quality 

Akgündüz et al., 2013 



…it seems to be true 

• Different comparisons, changes-in-changes, …. 
quality decreased between 2011 en 2012, 
coinciding with major budget cuts. 

– More in day care centers than in preschools, more 
in centers offering high quality for a low price, and 
more in smaller for-profit firms. 

• Decrease in observed quality correlates with 
decrease in time for professional development. 



Selective attention 
‘Find the elephants’ 

Working memory 
updating – ‘find the  
hidden toys’ 

Inhibition 
‘Make the sound of 
the other animal’ 

Phoneme perception 
‘Where is “pear”?’ 

Vocabulary 
‘Where is …“spoon”?’ 

Nonword repetition 
‘Look, a loon! 
Say loon.’ 
 

Delay of Gratification  
‘You must try not to 
 touch the present’ 

Grammar 
‘The cat bites the dog’. 
Where do you see ‘…’? 

Mulder et al., 2014 



Factor model language and EF at age 2 
and 3; (N=2806)  

Equivalent structure, moderate to high stability 
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Convergent validity EFs (at age 2) - 
tests, parent and teacher reports 



Age-two social class and cultural differences 
in language skills and EFs (z-scores) 
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immigrant
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immigrant
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immigrant

Low educated Dutch Intermediate educated
Dutch

High educated Dutch

Vocabulary Language perception & memory Executive functions Self-control



Growth of selective attention (EF) 

2

3

4

5

6

7

8

2 2,5 3 3,5 4 4,5 5

Se
le

ct
iv

e 
at

te
n

ti
o

n
 (

ac
cu

ra
cy

) 

Mean age at assessment (years) 

low SES

mid SES

high SES



Results multi-group growth modeling 

Model parameters 

Intercept Slope Q-slope 

High SES 6.320 1.602 -.555 

Mid SES 6.145 1.787 -.555 

Low SES 5.840 1.888 -.555 

N = 1779 

RMSEA = .045; CFI = .948; TLI = .949 

• Rapid growth between age 2 
and 4, leveling off with age. 

• Significant differences between 
groups in slope, indicating 
catch-up effects. 

• Significant inter-individual 
variances within groups. 

• Preliminary analyses indicate 
use of ECEC vs. no/low use 
significantly predicts growth (in 
preschool in particular) . 
 

• To do: effect of quality × 
quantity of use × sub-group on 
all outcome measures. 

Mulder et al., in prep. 



A en on	
Wave	1	

Vocabulary	
Wave	1	

A en on	
Wave	2	

Emo onal	
Support	

Support	
learning	

.61*** 

Child level 

Classroom level 

Vocabulary	
Wave	2	

.78***	

Self-	
regula on	

Vocabulary	
wave	2	

A en on	
wave	2	

Academic	

Play	

.07*	

Behavioral	
Support	

Time	between		
wave	1	and	2	

Home	
language	

Age		
Wave	1	

Vocabulary	
wave	1	

A en on	
wave	1	

Gender	

.17***	

.06**	

.06*	

.80**	

.07**		

-.12**	

.13*	

-.12*	

Parental	
educa on	

.21**	

.04**	

.10*	.47***	

-.07†		

.74***	

.25*	

.05†		

Effect sizes at the classroom level  
computed on the total variance. Control  
for Wave 1 covariances  at the child  
and group level is essential to partial  
out effects of selective placement. 

Modelling effects  
on vocabulary and 
attention 



Effects of quality and curriculum on vocabulary 
and attention growth from two to three years 

Slot et al., submitted (b) 
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Interaction-effect dose × quality in day care 
on externalizing behavior (BITSEA, SDQ) 

  

Broekhuizen et al., submitted 



Conclusion 

• Moderate emotional quality, low educational quality. 

• Comprehensive process-curriculum quality best 
predicted by continuous professionalization and, to a 
lesser extent, the use of an education program. 

• Budget cuts affect process quality. 

• Big differences in early language and EF skills. 

• Rapid growth of EFs (and vocabulary) between age 2 
and 4, catch-up effect for low and mid SES children, 
relating to intensity of ECEC use. 

• Small, but significant positive effects of emotional 
quality and educational quality, negative effects of 
(free) play curriculum.  
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