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1. Policy context
This research note was prepared as part of the European
Platform for Investing in Children (EPIC).(1) The platform
hosts resources to support MSs in the implementation
of the 2013 European Commission Recommendation,
‘Investing in children: breaking the cycle of disadvantage’,(2)
and monitors key developments in child and family
policy across the EU. The Recommendation’s overarching
objective is ‘combating child poverty and social exclusion
and promoting child well-being’.(3) It consists of three main

pillars, which are: (1) access to adequate resources; (2)
accesses to affordable quality services; and (3) children’s
rights to participate. The Recommendation also points
to evidence that ECEC supports disadvantaged children
in education and employment, with lower drop-out rates
from school and lower unemployment rates.(4) In this sense,
understanding the medium- and long-term outcomes of
participating in ECEC is crucial to support evidence-based
policy decisions in this area.
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2. Introduction
There is an increasingly large body of evidence that
suggests that early childhood education and care (ECEC)
can have a marked effect on later life outcomes.
Those benefits encompass a range of outcomes for
children, parents and society at large, and include: improved
educational, labour market and economic outcomes;(5),(6)
improved health and wellbeing; increased socio-economic
equality;(7) reduction in crime-related costs; and reduced
welfare dependency.(8),(9),(10) Many of these outcomes do not
work in isolation and, in many cases, they have a ‘knock-on’
effect. For instance, the availability of ECEC plays a key role
in increased labour market participation of women,(11) and
this, in turn, could alleviate some of the gender pay gap.(12)

3.

We refer to ECEC, as defined by the European
Commission,(14) as any regulated arrangement providing
education and care for children from birth up to compulsory
primary schooling age. This includes centre-based and
family-day care, privately and publicly funded provision,
pre-school and pre-primary provision. Labour market
outcomes are defined as those related to aspects of labour
market attachment of parents and children (once they
become adults), for example, employment status, earnings,
and hours worked. Educational outcomes are those related
to educational achievement, such as graduation rates
in upper secondary and tertiary education, and subject
attainment scores.

Despite an increasing body of evidence on the benefits of
ECEC participation on medium- and long-term outcomes,
it has been noted that further studies are needed to
further understand impact across diverse national
systems.(13) As we understand it, to date no paper has
attempted to summarise approaches that would support
such an undertaking at a national level. Therefore, this
research note aims to provide an overview of what
outcomes can be expected, how they have been
measured in previous studies and the key factors that
need to be considered.

2.2. Methodological approach
This research note is the outcome of a structured literature
review on the evidence available for the impact of ECEC
on medium- to long-term education and labour market
outcomes, and the indicators used to generate such
evidence. Further details on the methodology can be found
in Annex A.

2.1. Objectives and scope of this research
note

We included publications since 2010 about studies and
prioritised publications in English. We initially targeted
studies that were conducted in European countries but
given the lack of evidence available we expanded the
geographical scope to OECD countries. While the context in
which the studies were undertaken can influence the extent
to which evidence about what works in a context can work
in another context, we assume that learnings about OECD
countries can helpfully inform policy making in Europe,
with a proper caveat about the important of the context.
In total, 26 sources were included, a mix of peer-reviewed
academic papers and non-academic literature (e.g. reports
from organisations such as the OECD). These sources came
from a range of OECD countries. We looked for sources
from EU MSs, yet the majority of relevant sources came
from the United States, as can be seen in Table 1. It should
be noted that some of these sources include studies from
multiple countries.

The objective of this research note is: to present the
available evidence about the medium- to long-term
outcomes and impact of ECEC provision from global
literature and detail on how these are measured, with
a focus on education and labour market outcomes for
children as well as labour market outcomes for parents
whose children receive ECEC provision.
Accordingly, this research note provides information on the
existing evidence-base on the following three research
questions:
1.

What evidence exists about the medium- and longterm impact of ECEC provision [Chapter 2]:
a) in relation to children’s education and
labour market outcomes
b) in relation to parents’ labour market outcomes

2.

How are these outcomes measured and what
indicators are currently being used? What indicators
could be used to better understand the impact of ECEC
in the medium- and long-term? [Chapter 3]

Are there any practices with regards to data collection
and analysis that could be replicated in European
Union (EU) Member States (MSs) or at the EU level?
[Chapter 4]
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Table 1: Countries included in the publications review

Sources

Number of sources (Total 26)

Based on studies from multiple countries
Europe

2

Multiple high-income countries (i.e. no targeted geographical location)

6

Based on studies from single countries
Europe only:
England

2

Germany

1

France

1

Non-European:
United States

10

Chile

2

Canada

1

New Zealand

1
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3. How does Early Childhood Education and
Care impact on children’s medium- and
long-term outcomes?
3.2. ECEC interventions
have been shown to have a
positive impact on later life
employment outcomes in
children.

We begin by illustrating which medium- and long-term
outcomes are most likely to be affected by ECEC provision.
The first section summarises the evidence on
the impact of ECEC on medium- and long-term
education outcomes for children.

ECEC attendance has a positive impact on future
labour market outcomes.
A number of studies in the EU suggest that ECEC
attendance is linked to positive employment
outcomes for children. Evidence from France in the
1960s and 1970s indicates that attendance in ECEC
settings is linked to higher wages in the labour market.(23)
Similarly, research based on ECEC attendance in Norway
in the 1970s found that ECEC attendance was associated
with strong benefits for job outcomes.(24) These findings
are supported by studies from outside the EU. In
1972, Ramey and others measured the labour market
outcomes for people aged 21 and 30 who had participated
in an ECEC intervention as children – the Abecedarian
Project.(25) They found that at age 21, 67% of participants
were engaged in a skilled job or were enrolled in higher
education, whereas only 41% of the control group showed
the same results. At age 30, the members of the treatment
group were four times as likely to graduate college (23% of
the treatment group compared to 6% of the control group)
and more likely to be employed full-time (75% compared
to 53%). These people also had higher job prestige and
higher earned income. In studying the outcomes of children
who participated in the Child-Parent Centre Education
Programme in Chicago at the age of 28, Reynolds and
colleagues(26) found that children who had been in the
treatment group had higher occupational prestige
and a higher annual income in 2008 than those in
the control group. Though it should be noted that the
differences between treatment and control were minimal
(USD 11,582 compared to USD 10,796). The treatment
group also attained a higher socio-economic status
composite score combining education and income.

We then summarise employment outcomes
both for children (when they enter adulthood),
and for parents.
This is followed by an overview of factors that
moderate the impact of ECEC provision in the
medium- and long-term.

3.1. Quality ECEC has a
positive impact on children’s
educational outcomes
A number of studies have provided
evidence on the positive impact of ECEC
provision on children’s educational outcomes. Evidence
from Lazzari and Vandenbroeck’s review of several studies
in a number of countries in the EU showed that quality
ECEC has a positive impact on children’s cognitive
and non-cognitive acquisition and that this persists for
at least several years into school.(15) Further studies even
suggest that these effects last into adolescence.(16) At the
same time, a review on the long-term outcomes of ECEC
within Europe found that the provision of high quality ECEC
is beneficial in terms of cognitive and social development
for all children.(17)
Findings in Europe are corroborated by evidence from
a number of studies from outside the EU. A 30-year
longitudinal study conducted in New Zealand found that
children who attended ECEC were more likely to have better
attainment in high school and university, as well as higher
socioeconomic wellbeing at age 30 compared to children
who did not attend ECEC.(18) Abenavoli found persistent
ECEC impact on outcomes related to children’s cognitive
abilities, academic knowledge, and socio-emotional skills
(i.e. individuals’ ability to regulate their emotions and how
they relate to others).(19) Other well-known longitudinal
studies from outside the EU have found similar positive
long-term effects for ECEC interventions, including improved
attainment, attendance, lower absences and fewer
disciplinary referrals compared to non-attending
peers.(20),(21),(22)

ECEC attendance may reduce dependency on
welfare later in life
Studies in the United States have also shown that ECEC
may reduce dependency on welfare later in life. For
example, Ramey and colleagues(27) found that only 3.9% of
children who had participated in an ECEC intervention used
extensive welfare support at the age of 30, compared to
20.4% of children in the control group who did not attend
the ECEC intervention. In a cost-benefit analysis of the
United States-based Perry Preschool intervention and the
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3.4. There are a number of
factors that moderate the
impact of ECEC

Chicago Child-Parent Centre Programme, adult earnings
gains were above average for the group that received
quality ECEC from a young age compared to those that
did not have access to ECEC.(28) Similarly, Campbell and
others(29) found that control group individuals were six
times more likely to access benefits for at least 10% of
the measured seven-year period than individuals who
participated in ECEC.

This section looks at the available evidence
to understand what factors are associated
with different effects of ECEC provision in the medium- and
long-term. These include the quality of ECEC provision and
exposure (e.g. length of participation) to ECEC. While we
can infer that circumstances such as migrant background
and disabilities, which make children more vulnerable, are
likely to affect their participation in ECEC, the evidence we
found concerned socio-economic disadvantage and how it
affects the impact of children participation in ECEC.

3.3. ECEC provision has a
positive impact on labour
market outcomes for parents
Public or subsidised ECEC is a key
facilitator of parental employment
outcomes. Research has shown that the provision
of public or subsidised ECEC is a key facilitator
of parental employment outcomes, particularly
for mothers.(30) A study conducted in 2017 analysing
country statistics in the OECD database(31) found a
correlation between the availability of childcare and
higher employment rates for mothers. In reviewing policy
outcomes of ECEC, the researchers showed that the
proportions of children enrolled in formal childcare
were highest in countries where labour market
participation rates for mothers were also highest. These
countries included Denmark, Luxembourg, the Netherlands,
Portugal and Slovenia, where the employment rate was
above 70% for women aged 15-64 with at least one child
under three. In the United Kingdom, a small study found
that children’s attendance in ECEC increases the likelihood
of mothers being in paid employment, but no increase
in family income.(32) Contrastingly, one study comparing
centre-based day-care to care at home found that there
was no significant difference in the number of mothers
employed in full- or part-time work arrangements, nor in
hours per week in paid employment, nor household income
above GBP 200 per week.(33)

3.4.1. High quality ECEC is associated with
significantly better outcomes later on in life
ECEC quality can be measured in two ways: structural
quality, which relates to the physical environment and
staffing; and process quality, which relates to curricular
practices, caregiver qualities and parental involvement.
Studies that have looked at quality of ECEC provision and
medium- and long-term impact have found that quality of
ECEC can have a direct impact on outcomes.
A consistent finding across studies is that the quality of
ECEC is a significant factor that can moderate the
strength of ECEC impact in the medium- to long-term.
Lazzari and Vandenbroeck reviewed evidence on children’s
cognitive and non-cognitive acquisition in the EU and found
that ECEC has a positive impact when quality programmes
are provided.(35) Similarly, the main conclusion from a
meta-regression across 30 studies run by Van Huizen and
colleagues(36) was that the quality of ECEC is a crucial
factor and findings from the analysis remain significant
across different samples and controls, different ways
of measuring ECEC quality, and different specifications.
These conclusions are supported by a metanalysis of 226
separate studies from 22 European longitudinal studies;
findings suggest that the quality of interactions between
children, their teachers, and the environment has small
to moderate effects. Elsewhere, Chetty and colleagues(37)
found an association between ECEC quality and increased
adult earnings: increases in the kindergarten class quality,
as indicated by classes with high levels of attainment, was
associated with increases of average adult earnings by
USD 73.01.

From outside the EU, studies suggest that both adult
and teenage mothers were found to have significant
education and employment gains from their children
attending ECEC. In the Canadian Abecedarian Project,
80% of adult and teen mothers from the treatment group
obtained a post-secondary educational qualification by
the time their children were 15, compared to only 28%
mothers in the control group.(34) Rates of employment for
adult mothers were 84% in the treatment group compared
to 74% in the control group. There were significant gains
for teenage mothers: 92% in the treatment group were in
employment by the time their children were 15 years old,
compared to 66% in the control group.

3.4.2. Time spent in ECEC may have an impact on
later life outcomes
One factor that may have an impact on later life outcomes
is the length of time spent in ECEC provision, with some
arguing that longer time spent in ECEC equates to better
outcomes. However, the literature reviewed for this
research brief was inconclusive.
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Analysis of data from OECD’s 2015 Programme for
International Student Assessment (PISA), which measures
15-year-olds’ ability to use their reading, mathematics and
science knowledge and skills to meet real-life challenges)(38)
shows that ECEC duration is the strongest predictor of
good performance at age 15. Other elements associated
with improved school performance in the PISA results
include: increasing the proportion of students who attend
ECEC; reducing the child-to-teacher ratio in pre-primary
school; and increased spending on pre-primary education.

Other studies suggest gains may also be found for
ethnic minority children. Lazzari and Vandenbroeck found
that gains for children attending universal ECEC provision
were stronger for children living in poverty and ethnic
minority children.(45) Elsewhere, a meta-analysis of 53
studies found that ECEC outcomes (i.e. children’s cognitive
abilities, academic knowledge and social-emotional skills)
were most associated with certain student characteristics,
including race and socio-economic status, and ECEC
programme characteristics, including type of curriculum,
duration and quality of provision.(46)

In another study, students who attended ECEC for less
than one year were more likely to underperform on
a science proficiency test compared to peers who were
in ECEC for more than two years.(39) Similarly, a 30-year
longitudinal study conducted in New Zealand found that
increasing the duration of enrolment and the number
of hours per week in ECEC was associated with greater
attainment of high school and university qualifications.(40)
The study found that the benefits were sustained at the
age of 30, even though the positive effects are small to
moderate.

Other studies support the notion that ECEC provision has
a marked impact on more vulnerable groups, such as
children with speech and language difficulties, or those
with low birth weights. Ramey’s review of the Abecedarian
intervention found positive effects across a number of
outcomes persisting into adulthood, with more positive
effects noted for children who were born prematurely or
with low birth weights.(47) In addition, a longitudinal study
following 71 children with significant speech impairment
(most of which were completely unable to communicate
verbally at the age of four) in Germany(48) found that ECEC
with integrated speech therapy has positive long-term
effects in terms of academic outcomes. Seventy-six per
cent of pupils were able to attend a regular secondary
school, while 24% went onto a school with special needs
education. Findings from other studies, however, suggest
that impact for vulnerable groups may be more mixed.
Data from Chile suggests that participation in ECEC has an
impact on academic achievement in primary and secondary
school, grade retention, dropout and graduation for children
from the low and middle-low SES groups, while the lowest
income group (the poorest 8% of the population) do not
appear to be impacted by participation in ECEC.(49) A study
by the same authors found similar results, though children
from families in the lowest SES group who attended ECEC
did perform better in mathematics than those who did not
attend. A longitudinal study by McLeod and colleagues(50)
conducted in New Zealand did not find different effects for
children from disadvantaged socioeconomic circumstances
(defined on the basis of maternal and paternal educational
attainment, family socioeconomic status, child born into
a single-parent family, birth order) compared to the rest
of the cohort. ECEC attendance was not associated with
positive gains in terms of greater attainment of high
school and university qualifications for less disadvantaged
children.

In contrast, a meta-regression analysis involving 253
estimates from 30 studies in the United States, Canada
and Western Europe, showed that neither the age
of enrolment nor the intensity of the programme
(full-time or part-time) were important confounding
factors on the impact of ECEC on medium- to longterm outcomes.(41) There is, therefore, little consensus
in the literature about the role played by time spent by
children in ECEC.

3.4.3. Children from disadvantaged backgrounds
may gain more than others from ECEC
There is some evidence to suggest that gains from
participation in ECEC are more pronounced for
children from disadvantaged backgrounds compared to
those from families of higher socio-economic status (SES).
One meta-analysis found that gains were concentrated
among disadvantaged children, while benefits for children
from higher SES households were less clear.(42) Similarly,
Bakken and others(43) conducted a longitudinal study
specifically on children from economically disadvantaged
homes (defined by eligibility for free or reduced-price
lunches) who attended ECEC and found positive long-term
effects on children’s academic, attitudinal, and social skills
in comparison with children from the same background
who were did not take part in ECEC. Elsewhere, impact on
earnings for free-lunch children (i.e. those in families with
lower SES) enrolled in ECEC provision was found to be over
twice as large compared to full-price-lunch children (i.e.
those in families with higher SES).(44)
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4. How can we measure the impact of ECEC
on medium- to long-term education and labour
market outcomes?
Despite an increasing body of evidence on the benefits of
ECEC participation on medium- and long-term outcomes,
it has been noted that more studies are needed to
understand impact across diverse national systems.(51)
One way to do this would to be to use similar measures
and approaches used in previous studies to corroborate
previous evidence and / or to expand our understanding of
ECEC impact.

academic performance. A diverse set of indicators were
used in these studies, but standardised tests and
assessment programmes were the most common.
Literature also focused on educational qualifications,
measured at different points in time over the life course of
research participants. Children’s broader social and noncognitive skills, on the other hand, were often measured
through teachers’ assessments, as well as IQ test scores
in the case of studies looking at disabilities.

This section attempts to support those wishing to build the
evidence base by summarising the approaches used in the
studies identified above.
•

4.1.1. A large number of studies looking at the
education impact of ECEC participation have
measured children’s later academic performance

We begin by summarising how the education and
labour market outcomes were measured and describes
some of the issues associated with these indicators. A
detailed list of indicators is provided in Appendix B.

•

We summarise how such measures could be used to
understand impact at a national level.

•

We discuss key considerations for how these outcomes
might be used to understand impact at the national
level in the medium- and long-term.

We identified 12 studies that measured the impact of
ECEC attendance on children’s academic performance later
in their academic path including cognitive abilities and/
or proficiency in certain subjects, at primary school and
secondary school. Maths and reading proficiency were
the most commonly assessed skills with the majority of
studies (eight) measuring these through standardised tests.
For example, Preskitt and colleagues(52) used ACT Aspire
Assessment System© scores for children in the third to the
seventh grades (ages eight to 13) to measure maths and
reading proficiency; whereas Nesbitt and Farran(53) relied
on the Woodcock–Johnson III tests of achievement. Ulferts
and others’ meta-analysis then looked at the impact of
ECEC quality on literacy, language and maths outcomes,
through ECERS, ECERS-R, CLASS and ECERS-E rating scales
results.(54) Such tests are usually costly as they need to

4.1. Measuring the educational outcomes
of ECEC participation for children
We identified 14 studies in the review that address
educational outcomes for children aiming to measure
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Indicators used by studies to measure educational impact:

Standardised
tests

Assessment
programmes

Educational
qualifications

Broader social and
non-cognitive skills

IQ test
scores

function and self-regulation using a variety of task-based
tests and a teacher-report scale. Instead, Watts and
colleagues(61) used both task-based measures (such as the
Hearts and Flowers test) and self-reports (e.g. the Risks
and Strengths Scale). In the majority of cases, tests were
administered by teachers or researchers, but Ramey(62) used
qualified clinical psychologists to administer the Ainsworth
Strange Situation Protocol. In general, tests were not
specifically used to understand a subset of the population,
but one study(63) used specific measures for the special
characteristics of their study populations. As mentioned
previously, standardised tests are a reliable and valid
approach to measuring outcomes, however they are often
costly and burdensome. This is particularly accentuated
if the tests need to be delivered by professionals such as
clinical psychologists.

be purchased from test providers. In some cases they
also require specialist test administrators, such as child
psychologists or speech and language therapists, which can
further add to costs.
Three studies relied on national or international
assessment programmes, such as PISA using students’
test results in math, science, and reading to explore impact
across different countries.(55) National and international
tests are a useful means of measuring impact as they
reduce burden on schools (i.e. they are already part of
regular practice) and the results can be understood by a
non-technical audience given that they tend to feature
heavily in national and international media. One drawback,
however, is that items generally cannot be tailored to
collect specific information. For example, it is unlikely that
national or international tests will be granular enough to
allow an in-depth review of a particular aspect of maths,
such as geometry.

Interestingly, one study used administrative data as a
proxy for behaviour. Bakken and others(64) measured the
number of discipline referrals, school attendance rates and
special education placements through admin data collected
from school documentation. This is a novel approach that
makes the most of available data without increasing cost.
Yet, collecting this data systematically from schools can be
difficult, particularly if the data collection is not statutory or
if there is no central repository for the data.

Some studies have used ad hoc measures developed
to suit the particular characteristics of the study
population.(56),(57) While beneficial for research, as they
allow a nuanced understanding of certain issues, bespoke
measures are generally less appropriate for understanding
national or international population-level trends, because
of their specificity to a particular subset of the population.
Another study used self-reported grades to measure
children’s academic performance, asking student to respond
to the question ‘How would you describe your grades in
school?’(58) While these data may be useful for researchers
who may not have access to students’ attainment scores,
Alexander and colleagues show that self-reported measures
can be unreliable indicators for academic performance.(59)

4.1.3. Several studies used educational
qualifications as a way of measuring the impact
of ECEC participation
Recording the highest attained level of educational
qualifications is another common indicator used in five
studies. Educational qualifications include high school
graduation as well as tertiary qualifications such as
enrolment or graduation from university.

4.1.2. Several studies measured the impact
of ECEC participation on behaviour and noncognitive skills

Interestingly, there appears to be a lack of consistency
in how these outcomes are measured in the studies
reviewed both in terms of measures and at what
age these were measured. For example, McLeod and
others(65) measured high school qualifications as the
number of pass grades attained in School Certificate
examinations, attainment of Sixth Form Certificate, Higher
School Certificate and University Bursary. They measured
tertiary qualifications through enrolment in university by

Seven studies measured behavioural and non-cognitive
skills with a broad focus on outcomes ranging from motherchild attachment to interpersonal and work-related skills, to
self-regulation and hyperactivity.
Five studies used standardised tests in their analyses.
Nesbitt and Farran(60) measured children’s executive
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4.2. Measuring the labour market
outcomes of ECEC participation for
children and parents

age 25 and attainment of a bachelor’s or higher-level
degree qualification by age 30. They also measured the
highest overall level of academic attainment that had been
reached by the age of 30 among participants. In contrast,
Ramey(66) measured education qualifications by measuring
the number of participants attending a four-year college
at age 21 and having graduated college at age 30. While
Reynolds and others(67) measured on-time high school
graduation, attendance in a four-year college, college
degree completion and overall highest grade completed at
age 28. Campbell and others(68) measured the number of
education years completed, high school graduation rates
and college graduation rate at age 30.

Nine studies looked at labour market outcomes for
children and parents, including earned income, labour
market participation and welfare dependency. Studies
would often generally consider a child or parents’ general
economic wellbeing or socioeconomic status, within
which labour market outcomes were captured. In such
approaches, indicators such as educational attainment
(as a path towards independent income) and welfare
dependency, including the use of food stamps and/or
income from benefits, were also measured as related
indicators. While there was some consistency with the age
at which outcomes were measured, a number of different
approaches were used to understand impact in this area.

There is no evidence to suggest that one age is
better than another when collecting information
on educational qualification, so the variation in age
between these different studies (e.g. 25 compared to 30)
is most likely due to the practicalities of the study and not
a theoretical motivation. Yet, the way that educational
qualifications were measured is predominately influenced
by context. For example, McLeod and others(69) used
School Certificate examinations, attainment of Sixth
Form Certificate, Higher School Certificate and University
Bursary as measures of educational qualifications as
these are most relevant for the New Zealand context.
Yet, other countries would choose their own countryspecific measures. Meanwhile, international comparative
studies tend to use less context specific measures to aid
comparison and are more likely to use measures such as
the number of education years completed and high school
graduation rates. Interestingly, the International Standard
Classification of Education (ISCED) could be used to make
meaningful comparisons between level of qualifications
across countries, but was not used in the studies reviewed.
The reasons for this are unclear.

4.2.1. Measuring labour market outcomes for
children
Some studies used earned income to measure labour
market outcomes for children – this was calculated in
a variety of ways
Earned income was measured across seven of the studies
reviewed and calculated using a variety of approaches.
Four studies used annual earnings(70),(71),(72),(73) or annual
personal gross income,(74) as a measure of earned income,
measuring this at a single time point. Two studies chose to
compile data from across one or more years. Chetty and
colleagues used average adult earnings over the course
of several years to measure earned income between
participants aged 25 to 27. While instead, Campbell and
others(75) measured the income-to-needs ratio (INR)
as an indicator for primary outcome. INR was calculated
by comparing the income resources for an individual or
their family to the size of the household being supported.
Income was calculated as an aggregate of different income
streams (e.g. earnings, alimony, or welfare), which were then
divided by the poverty threshold relevant to the household
size in the interview year. Class status was calculated
correspondingly using this ratio: a ratio of 1.00 indicates
100% of a poverty threshold where the family is just at
poverty, whereas 3.00 indicates middle class status. An INR

Taken together, the range of measures used to understand
educational qualification can be tailored to suit a variety
of contexts and research questions. They can be contextspecific if, for instance, certain measures would be more
relevant than others in understanding a national policy,
or they can be more generic, aiding comparisons of other
national approaches.

Indicators used by studies to measure labour market outcomes:

Earned income

Labour market participation

Welfare dependency
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Economic wellbeing or status

of zero was assigned to participants who were incarcerated
or homeless at the time of interview.

years and a score was created to reflect how much of the
previous 24 months was spent in full-time employment.
Individuals who qualified for having spent two-thirds or
more of that period in full-time employment were given a
binary measure to indicate full-time employment and those
under two-thirds were not considered full-time employed.

These studies show that there is a great deal of
variation in how earned income can be calculated. For
the most part, studies calculate earned income at a single
point in time using metrics related directly to earned or
annual gross income. This is ideal for providing a picture at
a given moment (i.e. a ‘snapshot in time’). Some studies,
however, chose to collect timeseries, which could offer a
more robust picture on earnings, particularly if there are
fluctuations in earning due to type of job, such as seasonal
work, or as a result of other factors such as loss of earnings
due to closures as a result of a global pandemic.

Taken together, this suggests that there a number of
ways that children’s later life participation in labour
markets can be defined. This can range from the use of
binary indicators (such as participation in paid employment
or not), or a continuous scale using number of hours
worked per week. All of these options have been shown
to be successful at understanding the link between ECEC
provision and employment outcomes, with difference
likely due to how data is measured in each country. It also
suggests that participation should be measured at an
age when higher education is unlikely to be a barrier to
participation in the labour market (i.e. at the age of 30).

Some studies examined children’s later labour market
participation
Four studies measured participation in paid employment
later in life for those that participated in ECEC as children,
using indicators such as current job status and paid
employment status. Interestingly, while the ages at which
these outcomes were measured was relatively consistent
when looking at employment at a single point in time
(three out of four studies at age 30, and one at age 21),
there was less consistency when it came to defining
‘employment’.

Studies also captured children’s later welfare
dependency alongside other indicators
Three studies captured welfare dependency alongside
employment status and hours worked, which is
understandable as the two concepts are related and they
have implications for economic cost-benefit analysis -those
who have earned income demonstrated lower dependency
on welfare. Reynolds and colleagues(80) measured the use
of food stamps in adults aged 24-27 who had participated
in ECEC. Other common measures are the use of public
welfare support(81),(82),(83) and welfare dependency in the
past 12 months.(84) While underutilised in the academic
literature, understanding reductions in welfare dependency
as a result of ECEC participation could be a valuable
outcome for policy makers as it helps build a picture of the
impact of ECEC participation.

Three studies looked at the number of cohort members
in paid employment,(76),(77) though this was defined in
various ways, namely on the basis of: (1) participation in
paid work; (2) number of hours worked per week; and (3)
whether or not someone was employed full-time. One of
these studies further differentiated between those engaged
in a skilled job and those enrolled in higher education.(78)
Campbell and others,(79) on the other hand, measured job
status and employment history over the previous two
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4.2.2. Measuring labour market outcomes for
parents

on medium- and long-term outcomes. In reviewing these
approaches three key themes emerge:

Three studies looked at how children’s participation
in ECEC impacted on actual or potential increases
in family income.(85),(86),(87) For example, all three studies
looked at the rates of full- and part-time employment for
mothers. In addition, Van Urk and others(88) also measured
whether parents had an earned income above a certain
threshold (in this case GBP 200 per week per household) as
an indicator of parental employment. These studies show
that information about full- and part-time employment of
mothers is used to assess the impact of ECEC on labour
market participation of mothers. It may, however, be worth
considering measures of household income, such as family
or joint income, to better understand wider impact on the
family as a whole.

•
•
•
•

The importance of capturing demographic data.
The potential for using pre-existing data collection.
The potential benefits of linking datasets.
Standardising systems to allow databases to be merged.

4.3.1. Capturing demographic data can help to
understand the likelihood of ECEC participation
and its impact
A number of factors are associated with participation
in ECEC, such as individual socioeconomic status and
geographical location, and outcomes like attainment, such
as school culture and average socioeconomic status of
the local area. If these factors are not captured and
used in the analysis, they may confound the results,
as they may influence the likelihood of participating
in ECEC and hence they strongly affect outcomes of
interest including attainment, earnings. Being able to link
demographic data with medium- and long-term outcomes
of interest is thus critically important.

Finally, Ramey and colleagues(89) also measured maternal
education gains as a result of children’s participation
in ECEC. Their indicators included the percentage of
mothers who had obtained a post-high school education
qualification by the time their child was age 15, for adult
and teenage mothers measured separately. Maternal
education level is also a potential indicator of future
earnings, as there is a strong correlation between
educational qualifications and household income.

Box 1 provides an overview of two studies reviewed that
used demographic data and data outcome data to conduct
more sophisticated and methodologically sound research.
Linking different demographic data to individuals is
a key aspect of being able to investigate the extent
to which the impact of ECEC is mediated or interacts
with other factors.

4.3. What is important to keep in mind
when planning future population-level
longitudinal studies exploring the impact
of ECEC participation in the medium- and
long-term?

In addition, collecting demographic characteristics over time
allows researchers and policymakers to study how
various child, home, classroom, school and community
factors at various points in children’s lives relate to
outcomes on cognitive, social, emotional and physical levels.

This section summarises the approaches in the literature
that aim to understand the impact of ECEC participation
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Box 1: Two examples of linking demographic data to outcomes of interest
1.

The impact of Alabama’s First Class Pre-K (FCPK) programme on reading and maths proficiency of
children (Preskitt et al., 2020)
Preskitt and others(90) measured the impact of Alabama’s First Class Pre-K (FCPK) programme on reading and maths
proficiency of children between Grade 3 and Grade 7 using the ACT Aspire Assessment System Score, and linked the
results to students’ demographic data, obtained from the Alabama State Department of Education (ALSDE) database
(iNow). Demographic data included gender, race/ethnicity, poverty status, and school.
Being able to link students’ demographic data with their school performance allowed the researchers
to considerably improve the quality of the econometric model used for the analysis. Multivariable linear
probability models were estimated to investigate the association between receiving FCPK and reading and math
proficiency, while controlling for student demographic characteristics described above. Multivariable models allow
for the determination of independent effects of predictor variables on the dependent variable (i.e. holding all other
variables constant or assuming that the only difference between observations is the single variable). The models also
used ‘school fixed effects’ to account for unobservable time-invariant school-level factors (such as school culture,
community supports, and the average socioeconomic status of families in neighbourhoods zoned for the school). This
was done by including a binary indicator for each school in the dataset.
2. The Early Childhood Longitudinal Studies Programme (ECLS-K) (Curenton et al., 2015).
Curenton and colleagues(91) used data from the Early Childhood Longitudinal Studies Programme (ECLS-K), a
comprehensive database managed by the United States’ National Center for Education Statistics (NCES), which has
been used successfully over time by various researchers.(92) Data on reading and maths skills alongside a wide range
of family, school, community, and individual factors associated with school performance is collected in elementary
and middle school grades. In particular, data is collected on: children, children’s families, children’s teachers,
children’s cognitive, social, emotional, and physical development. The key feature of this database is that it
contains data not only on school performance over the years, but also on demographics and other factors related to
the socio-economic environment where children live and study.

4.3.2. Using pre-existing data sources can be
helpful for assessing ECEC participation and
outcomes

can provide useful data to understand trends. Often
these activities collect data on various aspects of family
and household characteristics, which allows researchers
to conduct analyses on the association between
a number of demographics and outcomes such as
household income, immigrant status, occupation, level of
education and ECEC participation at a given point in time.

Data collected from national surveys or censuses, can be
very useful for assessing ECEC participation and outcomes,
as outlined in Box 2. This can be beneficial for those who
want to study medium- and long-term impact of ECEC as
these sources of data require minimal set-up and
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Box 2: Using pre-existing data sources to examine ECEC participation in the European Union
Data on participation has been the focus of EU policy monitoring effort in the last two decades, particularly
in the context of monitoring achievements against the Barcelona targets. The objective of this monitoring is not to
focus on measuring the effects of participation in ECEC. It is, however, helpful in understanding the context in which
ECEC is provided in EU MSs (e.g. understanding how different ECEC systems work and understanding the take up of
participation in ECEC).
The Barcelona Targets, set and agreed by the European Council, aim to monitor ECEC participation in the EU. The
Barcelona Targets look at the percentage of children younger than three years of age, and between three and the
compulsory education age who are enrolled in childcare. For the former group the target is at least 33% at EU
level, for the latter it is at least 90%. This indicator is measured through EU-SILC cross-sectional data, a survey
whose primary purpose is to capture income distribution, but that also asks interview respondents (household
members above 16) to report on the number of hours the children living in the house attend education and
care, according to type of arrangement (e.g. pre-school, centre-based or family day care, out of school care with
caregivers or grandparents, etc).(93),(94)
The European Commission monitors the extent to which MSs have progressed towards implementing the Barcelona
objectives. The latest monitoring report was published in 2018. It highlights that overall, the Barcelona target has
been generally reached for children under the age of three for the EU28, covering a third of children in the EU. It
also highlights that important differences persist among MSs and that the 2002 Barcelona objectives are still highly
relevant in 2018 and will be reviewed twenty years after they were first set.
In addition, Eurydice collects and presents data about ECEC systems in 38 European countries. Key Data on
ECEC in Europe present a comparative analysis of ECEC systems around the five quality dimensions emphasised in
the 2019 Recommendation on High Quality Early Childhood Education and Care Systems: governance, access, staff,
educational guidelines as well as evaluation and monitoring. The latest report highlights that there is still some way
to go before the policies necessary to ensure quality in these key dimensions are firmly embedded in all European
ECEC systems. It also highlights that the ‘universal access’, ‘high quality’ and ‘integration’ dimensions of ECEC services
have not yet been achieved in many European countries.

One drawback to this approach is the fact that existing
data collection approaches will not necessarily
be designed to collect all the data needed for a
different type of study. While there are positives to
using established data collection activities, such as
surveys and census, including the fact that they require
minimal set-up and can provide researchers and policy
makers with useful data to understand trends, the fact
that they are not designed to collect all the data needed
for a different type of study is a significant draw back. For

example, the EU-SILC surveys private households, not the
population of children. For this reason, even though EU-SILC
contains data of relevant indictors over time (e.g. data on
household income every four years), these cannot be used
to test the direct association between attending ECEC and
personal income later in life as the survey collects data at
a household level and not individuals. Another drawback
is that each country seems to achieve different response
rates with some countries obtaining high response rates,
while others have much less success.(95)
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Establishing standardised systems would require
central coordination at a national level and would
involve policymakers across several sectors. As a
minimum, and given what has been outlined in Section 2,
data from across early years, education, further education
and employment would need to be standardised to
allow collection and cross-comparison over the mediumand long-term. Integrated systems would further
be enhanced if systems link data using unique
personal identifiers. For example, in Chile (see Box 3)
both education and ECEC datasets use a centrally issued
personal identifier so that data can be linked across
datasets. Establishing such a system is no small task. Yet,
it clearly facilitates a better understanding of the impact
of ECEC participation in the medium- and long-term.
These systems would also need to abide by national and
European privacy legislation.

If pre-existing data collection approaches are to be used
to collect data on ECEC participation and outcomes in
the medium- and long-term a number of requirements
need to be established to ensure they will provide
appropriate data. These requirements might include:
ensuring that data is collected at the individual level,
ensuring that there is consistency in what is collected over
time and across regions, collects data of relevant indictors
over time (i.e. education, employment, ECEC attendance).

4.3.3. Linking existing databases can support
more comprehensive analyses of outcomes
Allowing authorised data users to merge data from
across different datasets by linking data can support
comprehensive analyses across outcomes and over
time. This means that medium- and long-term outcomes,
such as academic qualifications and yearly earnings, can
be linked to ECEC participation. Common identifiers, such as
individual identification numbers, can be used to link data
from two distinct databases, as outlined in Box 3.

Box 3: Standardising systems to facilitate merging databases
Cortázar conducted two quasi-experiments to assesses the impact of Chile’s public early childhood education programs
on fourth-grade academic achievement as measured by the country’s national Education Quality Measurement System
(SIMC) – mathematics, reading and social sciences.(96), (97) To carry out the analysis, it was necessary to link SIMC
results with data on ECEC attendance to distinguish the impact of attending (and not attending) ECEC on
school performance later in life. The researcher combined the databases of the two public ECEC providers (JUNJI
and Integra) present in Chile to identify children’s enrolment in ECEC each year and to gather data regarding age and
gender, as well as location of the ECEC programme. Using children’s Chilean identification number made it possible to
successfully merge these datasets with those from SIMC.
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5. Conclusion and implications
Individual MSs and the EU could support better
evidence-base by building a strong approach to data
collection and analysis. The studies reviewed suggest
some helpful ways in which this might be done.

This research note presents evidence of the impact of
ECEC provision on children’s medium- and long-term
educational and labour market outcomes, as well as
their parents’ labour market outcomes. Overall, we
found evidence about the beneficial impact of ECEC
participation on children’s medium- and long-term
educational outcomes, e.g. cognitive and non-cognitive
acquisition and social development, socio-economic and
socio-emotional wellbeing. We also found evidence that
participation in ECEC is associated with positive longterm labour market outcomes, in terms of reducing
welfare dependency, working conditions (e.g. skilled jobs,
full time contracts) as well as earnings (e.g. higher wages
and benefits). We also found evidence that the provision
of public or subsidised ECEC is a key facilitator of
parental employment outcomes, particularly for
mothers, including a higher employment rate and
higher wages.
The factors that we found moderate impact are mainly
the quality of the ECEC provision, exposure (e.g. length
of participation, full time versus part time participation,
child-to-teacher ratio) and children’s circumstances such
as their socio-economic background.
Yet, most of the evidence we found comes from studies
carried out in non-EU MSs. While this evidence is helpful to
guide policy making even in the European context, there
would be merit in generating evidence of the impact
of participating in ECEC in the EU context. Generating
evidence does not necessarily mean collecting new or
additional data. Rather, it requires making better use of the
data that is already collected and available.
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•

Firstly, the use of administrative data related
to educational and labour market outcomes, such
as academic qualification and achievement scores
on national tests, or enrolment in full- or part-time
employment, can be particularly useful. This data has
the added advantage that it is routinely collected by
many countries.

•

Secondly, studies suggest that the collection of
additional data helps further understand impact,
particularly on different subsamples of the population.
Therefore, collecting a range of additional variables
such as quality and duration of ECEC, demographic
data of children and their families, would help to
better understand impact.

•

Finally, in reviewing approaches that have attempted
to look at the impact of ECEC participation over time,
we note that three key elements emerge that
could better support governments to understand
the impact of ECEC in the medium- and longterm: (1) the importance of linking data; (2) the
potential for using pre-existing data collection; and
(3) how systems might be standardised to allow
databases to be merged. Overall, this suggests that
administrative data that are routinely collected at the
national level could be used effectively.
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Annex A. Search Protocol
A.1. Objectives of the Research Note

context indicators and outcome indicators. Context
indicators are used to describe the context and detect
change (strengths and weaknesses). Outcome indicators
aim to capture the dimensions of the phenomena on which
policy can reasonably claim to have an effect, and to
assess the outcomes and impact of policies.(99)

To present the available evidence about the medium- to
long-term outcomes and impact of ECEC provision from
global literature and detail on how these are measured,
with a focus on education and labour market outcomes
for children as well as labour market outcomes for parents
whose children receive ECEC provision.

An outcome is the result or effect of an action, situation,
or event. In the context of policymaking, outcomes are
set as programme/policy objectives (which outcome for
which people) and used to track progress towards them,
and to evaluate impact. Making outcomes measurable
(via indicators) it is possible to assess whether and how
far policy action is effective in delivering the intended
outcomes.

A.1.1. Research Questions
1.

What evidence exists about the medium- and longterm impact of ECEC provision:
a) in relation to children’s education and labour market
outcomes
b) in relation to parents’ labour market outcomes

2.

How are these outcomes being measured and what
indicators are currently being used? What indicators
could be used to better understand the impact of ECEC
in the medium- and long-term?

3.

Education outcomes relate to the educational
achievement of children.
Labour market outcomes relate to the labour market
attachment of adults (parents) and children (once they
become adults)

What are the ECEC interventions at national levels that
could be replicated at the EU level?

A.3. Search methodology: Targeted review
A.2.1. Key concepts and definitions

This research note mainly relies on academic literature,
with a focus on literature from the EU and including non-EU
OECD countries if necessary, from the years 2010-2020.

Early childhood education and care (ECEC) refers to
any regulated arrangement that provides education and
care for children from birth to compulsory primary school
age, which may vary across the EU. It includes centre and
family-day care, privately and publicly funded provision,
pre-school and pre-primary provision.(98)

The targeted review was conducted following the adapted
principles of reviewing as set out in the guidance published
by the Centre for Reviews and Dissemination (CRD)(100) and
the Cochrane Handbook.(101) The review will comprise the
following steps and each of these is briefly expanded upon
below:

A.2. Scope of the review

An indicator is an instrument or a measurement used
to monitor certain phenomenon. In the context of
policymaking, two main types of indicators are used:

Step 1. Framing the research question(s) and
developing the protocol
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Step 2. Identifying relevant literature (database
searching)

The following databases were trialled but due to finding
no relevant sources or finding only duplicates, they were
omitted in the final search: Campbell Collaboration
Review, ProQuest. We also conducted a hand search of the
websites of organisations that would have had publications
fitting our inclusion criteria; we searched UNICEF Office of
Research Innocenti and the OECD and included the one
relevant result from the OECD publications site. Google
Scholar was added as an additional database when
searches from the other databases were found to be
lacking.

Step 3. Study selection (screening)
Step 4. Complementary evidence gathering (hand
search)
Step 5. Review and data extraction
Step 6. Analysis and synthesis of the evidence

A.3.1. Step 1: Framing the research question(s)
and developing the protocol

A.3.3. Inclusion and exclusion criteria

The first stage of the review involved defining and refining
the research questions and drafting this search protocol.

The following inclusion/exclusion criteria were applied to
the literature search and screening.

A.3.2. Step 2: Identifying relevant literature
(database searching)
To ensure the consistency and replicability of our reviews,
we used the same search terms for all databases. We
undertook a test search to see which databases and
search terms seemed to return the most relevant results.
The search terms below are the final set which have been
tested and refined to obtain the most relevant results and
a manageable number of hits.

Criteria

Include

Exclude

Publication
date

2010-2021

Pre-2010

Population

People (children,
adults) who have
attended early years
setting

Any other situation

Parents of children re- Any other situation
ceiving ECEC provision

(“early childhood education” OR ecec)

Language

English

Non-English

Location

Europe, OECD
countries

Studies conducted in
non-European and
non-OECD countries

Study type

Peer-reviewed journal
publications presenting empirical evidence, review papers,
grey literature with
clear authorship, book
chapter, theses, conference proceedings.

Documents without
clear organisational
authorship, theoretical work, letters, editorials, comments or
opinion pieces, book
reviews.

Outcomes

Education and
employment

Any other (e.g. health)

AND
(outcome OR impact OR indicator)
AND
(long-term OR medium-term)
AND
(“special needs” OR disadvantage* OR disabl* OR
wellbeing OR competence OR vulnerable)
AND
(Europe OR EU)
Note: The search term “AND (Europe OR EU)” was used to prioritise
research from Europe but due to the lack of evidence it was removed
from the string in later searches to capture more evidence from across
the world (OECD countries).

Medium- to long-term Short-term or immediate (e.g. outcomes
upon exit of ECEC
or school readiness
measures)

After testing several databases, we selected the four
databases to carry out the search:
•
•
•
•
•
•

Scopus
Web of Science
Cochrane Systematic Reviews
Cochrane Controlled Trials
Google Scholar
OECD website
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A.3.4. Search Results
The table below shows the search strings used for each
database, any additional filters, and the results from the

searches. There was a total of 55 results found for our long
list, which reduced to 50 after removing duplicates.

Name of Database

Search Strings used

Additional Filters

Number of search results we
expect to select for screening

Google Scholar

“early childhood education” AND indicator AND (employment OR labour)

2011 onwards
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First 50 results
“early childhood education” AND indicator AND (longterm OR medium-term)
((“early childhood education” OR ecec) AND (outcome
OR impact OR indicator) AND (long-term OR medium-term) AND (wellbeing OR disadvantag* OR “special needs” OR disabl*)) AND (europe OR EU)
Scopus

“early childhood education” AND (outcome OR impact
OR indicator) AND (long-term OR medium-term)

Publication stage – final

16

2011 onwards
((“early childhood education” OR ecec) AND (outcome
OR impact OR indicator) AND (long-term OR medium-term) AND (“special needs” OR disadvantage* OR
disabl*))

First 20 results

((“early childhood education” OR ecec) AND (outcome OR impact OR indicator) AND (long-term OR
medium-term) AND (wellbeing OR competence OR
vulnerable))
Web of Science

“early childhood education” AND (outcome OR impact
OR indicator) AND (long-term OR medium-term)

2011 onwards

8

First 20 results
((“early childhood education” OR ecec) AND (outcome
OR impact OR indicator) AND (long-term OR medium-term) AND (“special needs” OR disadvantage* OR
disabl* OR vulnerable))
Cochrane Systematic “early years” AND “child outcome”
Reviews
“early years” AND “child result”

n/a

“early years” AND “child impact”
“early years” AND “child benefit”
“early education” AND “child benefit” (1)
“early education” AND Europe
Nursery AND outcome
Childcare AND outcome
Childcare AND benefit
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2

Name of Database

Search Strings used

Additional Filters

Number of search results we
expect to select for screening

Cochrane Controlled
Trials

“early years” AND “child outcome”

n/a

2

n/a

1

Total number of search results to be included in screening:

n/a

55

Total results after removal of duplicates:

n/a

50

“early years” AND “child result”
“early years” AND “child impact”
“early years” AND “child benefit”
“early education” AND “child benefit”
“early education” AND Europe
Nursery AND outcome
Childcare AND outcome
Childcare AND benefit
Kindergarten AND outcome
OECD website

“early childhood education” AND “outcome”
“early childhood education” AND “impact”
“early childhood education” AND “long-term”
“early childhood education” AND “medium-term”

A.3.5. Step 3: Study selection (screening)

falling within our inclusion criteria that needed to be added
to fill in gaps in evidence. Three studies were consequently
added, bringing the overall count to 26 sources.

After executing the search, we screened the titles and
abstracts against the inclusion/exclusion criteria to confirm
whether each source will be selected for full-text review.
This step included the removal of duplicates. The final list
included 23 studies. Those were a mix of quantitative and
qualitative studies, as well as systematic analyses, metaanalyses, and literature reviews

A.3.7. Step 5: Review and data extraction
To ensure consistency across the team when reviewing
the sources to be included in the analysis, we created a
simple data extraction tool to record information from
the reviewed papers. The tool consisted of an Excel
spreadsheet containing column headings that pertain to the
research questions. Relevant data from the studies were
extracted and placed in cells beneath the relevant column
headings. The extraction table headers can be found in the
table below.

A.3.6. Step 4: Complementary evidence gathering
Once we removed all the duplicates and screened the
search results for their relevancy, we took stock of the
evidence we have gathered to identify gaps in the
literature. Internal experts on childhood, education, and
family policy were consulted to consider any major studies
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Column header

Description

Coder

Initials of the person coding the article

Reference number

Unique citation number given to each article

Reference

Full article reference

Abstract

Full abstract of the paper

Include/exclude

Whether, on reviewing the full text, the article should still be included in the extraction stage and a
brief rationale if needed

Publication type

Free text (e.g. journal article, conference proceeding, book chapter, report, etc)

Methodology

Information about the methodology used

Geography

Country/ies the study was conducted in

Population of interest

Characteristics of the population studied (children or parents, sample number and characteristics)

Evidence about mid to long-term
outcomes and impact of ECEC on
Education

Types of outcomes measured
Description of indicators used to measure a particular outcome
Impact of ECEC on education

Evidence about mid to long-term
outcomes and impact of ECEC on
labour market outcomes

Types of outcomes measured
Description of indicators used to measure a particular outcome
Impact of ECEC on labour market outcomes

Promising practices that could
be replicated at EU- and national
level

Description of key features of practices described in the study

Any other relevant findings

Is there any other relevant information?

Notes from the reviewer

Free text

A.3.8. Step 6: Analysis and synthesis of the
evidence
Synthesis of findings from the different data sources was
tabular with a narrative commentary. In synthesising findings, we brought together relevant evidence from the different data sources into a cohesive in-depth analysis of the
identified evidence.
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Annex B. Medium- and Long-term indicators of
ECEC impact
It should be noted that indicators in this Annex are
described with as much detail as available in the literature,
but the level of granularity available varies consistently
among different sources given the varied nature of the

sources reviewed (e.g. academic and grey literature) and
methodologies employed (e.g. longitudinal studies, quasi
experiments, RCTs, qualitative studies, literature reviews
and meta-reviews).

Academic performance and cognitive skills
OUTCOME

INDICATOR

DESCRIPTION

Overall academic
performance

Self-reported grade
point average

Watts et al. (2018)
Measured at the end of
preschool, and 10-11
years after ECEC intervention was completed
(adolescents). Students
were asked to responded to the question ‘How
would you describe your
grades in school?’, and
were given the following
set of options: ‘mostly A’s’,
‘mostly B’s’, ‘mostly C’s’,
‘mostly D’s’, ‘mostly F’s’,
‘none of these grades’
and ‘not sure’

Grade repetition

Measured in secondary
school

Van Huizen and
Plantenga (2015)

Standardised test scores

Measured both when
children are in ECEC, and
through primary school

Van Huizen and
Plantenga (2015)

Maths and reading test
scores

Measured throughout
school years, tested at 8,
12, 15, and 21 years

Ramey (2018)

Study that investigates ECEC’s
potential to prevent cognitive
disabilities and their social
consequences

IQ test scores

Measured at age three

Ramey (2018)

Study that investigates ECEC’s
potential to prevent cognitive
disabilities and their social
consequences

Ullrich et al. (2014)

Study conducted to test ECEC’s
benefits on children with severe
language and speech delay
(most of the children of the
cohort were unable to communicate verbally at age four)

Maths and reading
proficiency

IQ

SOURCE

Standardised tests: SON- Measured at various
R, HAWIWA III, CFT1, Der ages. The study collected data in 2007 (initial
Mann-Zeichen-Test
assessment) and 2011
(follow-up questionnaire)
on a cohort of children
discharged from ECEC
between 1993 and 2006
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CONSIDERATIONS

OUTCOME

INDICATOR

DESCRIPTION

SOURCE

CONSIDERATIONS

Overall academic
performance

(a)Grade retention

Measured throughout
school years, tested at 8,
12, 15, and 21 years

Ramey (2018)

Study that investigates ECEC’s
potential to prevent cognitive
disabilities and their social
consequences

PISA (Programme for
International Student
Assessment) 2015 test
results

The test focuses on
critical thinking in math,
science, and reading to
15 years old, and results
are comparable across
different countries

OECD (2017)

2008 SIMCE (Sistema de
Medición de la Calidad
de la Educación, Education Quality Measurement System) scores

SIMCE collects national
data to report on whether
students have acquired a
standard of competency
in math, reading, and
either social sciences or
science, based on the
government-established
national curriculum

Cortazar (2015)

4th grade SIMCE 2008,
10th grade SIMCE 2014,
and 12th grade PSU
(Prueba de Selección
Universitaria, University
Selection Test)

PSU focuses on four
themes: general mathematics, language, science,
and history

Cortazar et al.
(2018)

ACT Aspire Assessment
System score

Measured in Grade 3 until
Grade 7

Preskitt et al. (2020)

Woodcock–Johnson III
tests of achievement

Nesbitt and Farran
Measured from pre-kin(2021)
dergarten until the end
of first grade. The test
comprises 22 tests on
Letter-Word, Spelling,
Academic Knowledge, Oral
Comprehension, Picture
Vocabulary, Applied Problems and Quantitative
Concepts

Standardised state
assessment

Measured in third and
fourth grades

Bakken et al. (2017)

ECERS, ECERS-R, CLASS,
and ECERS-E rating
scales results

Measured between 3 and
16 years

Ulferts et al. (2019)

Compilation of math
tests focusing on conceptual and procedural
knowledge and problem
solving

Measured in fifth grade.

Curenton et al.
(2015)

Math, reading,
and either social
sciences or science
proficiency

Maths proficiency

(b) Rate of children’s
placement in special
education

Included age-appropriate
questions pertaining to
numeracy, measurement,
geometry, statistics, and
algebra
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OUTCOME

INDICATOR

DESCRIPTION

SOURCE

Reading proficiency

Compilation of test
items from several standardized assessment
batteries, and items developed specifically for
the intervention (ECLS-K
) by developmentalists
and psychometricians

Measured in fifth grade

Curenton et al.
(2015)

Language skills

SETK (Test for Speech
Development of children
aged three to five),
AWST-R (Vocabulary test
for children aged three
to five years), TROG-D
(Grammar test), HSET
(Test for Speech Development), Assessment of
Paediatric phonetics and
pronunciation

Measured at various
ages. The study collected data in 2007 (initial
assessment) and 2011
(follow-up questionnaire)
on a cohort of children
discharged from ECEC
between 1993 and 2006.
Ad hoc language skills
examinations developed
for children with language
impairment

Ullrich et al. (2014)

CONSIDERATIONS

Study conducted to test ECEC’s
benefits on children with severe
language and speech delay
(most of the children of the
cohort were unable to communicate verbally at age four). The
study follows children from the
day they have been discharged
from a speech therapy kindergarten (STK) up to 19 years later

Educational qualifications
OUTCOME

INDICATOR

DESCRIPTION

SOURCE

High school
qualifications
attainment

Measured at age 30
(a) Number of pass
grades attained in School
Certificate examinations;

McLeod et al. (2018)

(b) Attainment of Sixth
Form Certificate;
(c) Attainment of Higher
School Certificate;
(d) Attainment of University Bursary
Measured at age 30

McLeod et al. (2018)

Highest overall level of
academic attainment

Measured at age 30

McLeod et al. (2018)

(a)attendance in a fouryears college,

Measured by age 28 from
multiple source including
administrative data and
adult surveys

Reynolds et al. (2011)

Tertiary
qualifications
attainment

(a) Enrolment in university by age 25;

Overall
educational
attainment
Tertiary
qualifications
attainment

(b) Attainment of a
bachelor’s or higher level
degree

(b) college degree
completion
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CONSIDERATIONS

OUTCOME

INDICATOR

DESCRIPTION

SOURCE

High school
qualifications
attainment

On-time high school
graduation

Measured by age 28 from
multiple sources including
administrative data and
adult surveys

Reynolds et al. (2011)

Overall
educational
attainment

Overall highest grade
completed

Measured by age 28 from
multiple source including
administrative data and
adult surveys

Reynolds et al. (2011)

Tertiary
qualifications
attainment

College graduation rate

Measured at age 30

Campbell et al. (2012)

Overall
educational
attainment

Years of schooling

Measured at age 30

Campbell et al. (2012)

High school
qualifications
attainment

High school graduation
rate

Measured at age 30

Campbell et al. (2012)

Overall
educational
attainment

Years of schooling

Later life outcome (age
of measurement non
specified)

Van Huizen and Plantenga (2015)

Tertiary
qualifications
attainment

(a) number of participants attending a fouryears college at age 21;

(a) Measured at age 21

Ramey (2018)

CONSIDERATIONS

This is a meta-analysis, therefore
later life outcomes have been
measured at different time points
in the literature analysed

(b) Measured at age 30

(b) having graduated
college at age 30

Behaviour and non-cognitive skills
OUTCOME

INDICATOR

DESCRIPTION

SOURCE

School
behaviour

Number of discipline
referrals

Measured from kindergarten throughout fourth
grade. Collected through
school documentation.

Bakken et al. (2017)

School
behaviour

Attendance rates

Measured from kindergarten throughout fourth
grade. Collected through
school documentation.

Bakken et al. (2017)

Appropriate
behaviours in
school

Teachers’ assessment

Measured from kindergarten throughout fourth
grade

Bakken et al. (2017)

Emotional
maturity

Teachers’ assessment

Measured from kindergarten throughout fourth
grade

Bakken et al. (2017)

Social
interactions

Teachers’ assessment

Measured from kindergarten throughout fourth
grade

Bakken et al. (2017)
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CONSIDERATIONS

OUTCOME

INDICATOR

DESCRIPTION

SOURCE

Children’s
emotional
regulation

Emotional Go No Go
scale

Watts et al. (2018)
Measured at the end of
preschool, and 10-11 years
after ECEC intervention was
completed (adolescents).
The measure is designed
to illuminate whether children recognize emotionally expressive faces, and
whether the presence of
an emotionally expressive
face distracts them from
focusing on a cognitively
challenging task

Behavioural
problems

Risks & Strengths Scale

Watts et al. (2018)
Measured at the end of
preschool, and 10-11 years
after ECEC intervention
was completed (adolescents). An adapted version
of the Children’s Health
Risk Behaviour Scale where
students were asked to
respond ‘yes’ or ‘no’ to
a series of questions on
internalizing and externalising behaviours

Executive
function and
self-regulation

Battery of standardised
assessments: Copy
Design task, Corsi
block-tapping test,
DCCS (Dimensional Card
Change Sort), HTKS
(Head Toes Knees Shoulders test), Peg-tapping
test

From pre-kindergarten until Nesbitt and Farran
the end of first grade
(2021)

CONSIDERATIONS

Teacher’s evaluation
Interpersonal
and work-relat- using the Cooper-Farran
Behaviour Rating Scale
ed skills

Measured from pre-kindergarten until the end of first
grade

Nesbitt and Farran
(2021)

Hyperactivity-inattention

Variety of indicators in
the literature examined

During ECEC years

Van Huizen and Plantenga (2015)

This is a meta-analysis, therefore
outcomes have been measured at
different time points in the literature analysed

Presence of
concentration
problems

Variety of indicators in
the literature examined

Primary school years

Van Huizen and Plantenga (2015)

This is a meta-analysis, therefore
outcomes have been measured at
different time points in the literature analysed

Social skills

Variety of indicators in
the literature examined

During ECEC years, and
primary school years

Van Huizen and Plantenga (2015)

This is a meta-analysis, therefore
outcomes have been measured at
different time points in the literature analysed

Social Development and
social inclusion

Variety of indicators in
the literature examined

Age of the measurement
varies in the literature
examined

Lazzari and Vandenbroeck (2013)

This is a literature review, therefore
outcomes have been measured at
different time points in the literature analysed.
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OUTCOME

INDICATOR

DESCRIPTION

SOURCE

CONSIDERATIONS

Cognitive,
linguistic and
socio-emotional development

Measurements individually administered
by qualified clinical
psychologists

Measured between 3 and
54 months of age

Ramey (2018)

Study that investigates ECEC’s potential to prevent cognitive disabilities and their social consequences

Mother-child
attachment

(a) Frequent examination
of mother–child interaction patterns both in the
home and in laboratory
situations including using
the Ainsworth Strange
Situation Protocol

(a) Measured at the time
of ECEC participation,
and (b) Follow-up at age
40: survey question with
a five-point Likert-type
scale to rate maternal and
paternal closeness with ‘1’
being ‘not close at all’ and
‘5’ being ‘very close’

Ramey (2018)

Study that investigates ECEC’s potential to prevent cognitive disabilities and their social consequences

(b) Survey question
Cognitive,
linguistic and
socio-emotional development

(a) Self-confidence
Examinations;
(b) Focus/Concentration
Examination
(c) Auditory Perception
Examination;
(d) Visual perception
Examination (FEW-2:
Frostig Test for Assessment of Visual
Perception);

Measured at various ages. Ullrich et al. (2014)
The study collected data
in 2007 (initial assessment) and 2011 (follow-up
questionnaire) on a cohort
of children discharged from
ECEC between 1993 and
2006

Study conducted to test ECEC’s
benefits on children with severe
language and speech delay (most
of the children of the cohort were
unable to communicate verbally at
age four)

(e) Ideas at crafts/ construction Examination;
(f) Gross motor skills
Examination (MOT 4–6:
Evaluation)

Child participation in paid employment
INDICATOR

DESCRIPTION

SOURCE

(a) number of participants in paid
employment;

Measured at age 30

McLeod et al. (2018)

(a) measured at age 21

Ramey (2018)

(b) number of hours worked per week
(a) number of children engaged in a
skilled job or enrolled in higher education

(b) measured at age 30

(b) number of those employed full-time
Number of participants in paid
employment

Measured at age 28

Reynolds et al. (2011)

(a) current job status

Both measured at age 30

Campbell et al. (2012)

(b) employment history in the previous 24 (b) A score was created to reflect how much of the previous 24
months
months was spent in full-time employment. Individuals who qualified for having spent two-thirds or more of that period in full-time
employment were given a binary measure to indicate full-time
employment and those under two-thirds were not considered fulltime employed
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Child earned income
INDICATOR

DESCRIPTION

SOURCE

Earned income

Measured at age 30

Ramey (2018)

Personal gross income
(annual)

Obtained in the past 12 months from all sources. Measured at age 30 McLeod et al. (2018)

Annual earnings

Later life outcome (age of measurement non specified)

Van Huizen and Plantenga (2015)

Annual earnings

Measured at age 28

Reynolds et al. (2011)

Average adult earnings Measured at age 25-27

Chetty et al. (2011)

Annual earnings

Bartik et al. (2012)

Measured through microdata from the American Community Survey
(ACS) for the years 2005 through 2007 for the Public Use Microsample Areas (PUMAs) that correspond to the Tulsa metro area (location
of the intervention)
Measured from ages 22 to 66. The earnings data is over the 12
preceding months

Income-to-Needs
Ration (INR)

INR was calculated by comparing the income resources for an individual or their family to the size of the household being supported.
Income was calculated as an aggregate of different income streams
(e.g. earnings, alimony, welfare) and dividing this by the poverty
threshold relevant to the household size in the interview year. Class
status was correspondingly calculated using this ratio: a ratio of
1.00 indicates 100% of a poverty threshold (i.e. the family is just at
poverty) whereas 3.00 indicates middle class status. An INR of zero
was assigned to participants who were incarcerated or homeless at
the time of interview

Campbell et al. (2012)

Child public welfare use
INDICATOR

DESCRIPTION

SOURCE

Use of food stamps

Measured in adults aged 24-27

Reynolds et al. (2011)

Percentage of participants receiving public
welfare support

Later life outcome (age of measurement non specified)

Van Huizen and Plantenga
(2015)

Binary indicator of use
of public welfare

Based on data from the administrative records of the North Carolina Department of Health and Human Services. To allow exact comparisons
among individuals and groups, a standard interval of 89 months was
searched for each case, defined as the period between the ages of 22 years
7 months and 30 years. Because relatively few individuals had entries in this
database, a variable was created to reflect a meaningful difference in welfare
use between the treated and control groups; this variable defined extensive
use of services as welfare receipt greater than 10% of the time span

Campbell et al. (2012)
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Parental employment/Household income
OUTCOME

INDICATOR

DESCRIPTION

SOURCE

Maternal
employment

(a) Percentage of adult mothers employed;

Measured when the child was 15

Ramey (2018)

Measured for children under five

Van Urk et al.
(2014)

Measured through OECD indicators (OECD Family
Database). Data is broken down looking at different
sub-groups, such as different age brackets of women, different ages of children (women with children
under three, women with children aged 0-14)

OECD (2017)

(b) Percentage of teenage mothers employed
(a) number of mothers in full-time
employment;
(b) number of mothers in part-time
employment;
(c) number of hours per week mothers spent
in paid employment
(a) rate of full-time employment
(b) rate of part-time employment

Maternal
education

Percentage of mothers who had obtained a
post-high school education qualification

Measured by the time their child was age 15

Ramey (2018)

Household
income

Household income above £200 per week

Measured for children under five

Van Urk et al.
(2014)
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