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Abstract: Early Childhood Education and Care (ECEC) interventions are often the core of policies to tackle 
educational disadvantage. They target socio-economically disadvantaged children and aim to improve their 
educational and life chances by providing compensatory stimulation activities in education institutions and at home. 
Many intervention programs have been developed and implemented since the 1960s. Three renowned so-called 
model programs are Perry Preschool, Abecedarian, and the Chicago Child-Parent Center (CPC). Though they date 
from the 1960s, 1970s, and 1980s, respectively, they are still often cited today as evidence that such programs are 
highly effective and that their effects can be generalized to later ECEC programs. This article focuses on the CPC 
and – if possible – makes comparisons with Perry and Abecedarian. The main question is whether this program really 
leads to positive effects, and if it does, whether these effects can be generalized to other, similar programs today. To 
find an answer to this question, a critical literature study was conducted, using the snowball method. On the basis of 
the hundreds of studies examined, it was concluded that, indeed, CPC yielded many positive effects in the domains 
of education, work, well-being, health, and crime. At the same time, several limitations were found, which seriously 
restricts its generalization.

Keywords: Early Childhood Education and Care, Child-Parent Center, Intervention program, Impact evaluation, 
Effectiveness, Educational disadvantages

1. Introduction 

1.1 Equal opportunities

   The realization of equal opportunities has been at the 
top of the political agendas since the 1960s. However, the 
extent to which this has resulted in corresponding concrete 
measures in practice depends largely on the political wind 
blowing at the time (Giudici et al., 2024; Lu et al., 2024). 
A critical part of this endeavor concerns education. Life 
chances start with children's educational opportunities 
and are largely determined by them (Aiston & Walraven, 

2024; National Academies of Sciences, Engineering, and 
Medicine, 2023). Two factors are central to this: the inborn 
capacities of a child, and the conditions a child grows up 
under (Arpawong et al., 2023; Marks & O'Connell, 2024; 
Tan, 2024). To a large degree, both are topics of separate 
policies and practices (Cahill, 2021; Lenkeit et al., 2022).
   Capacities are often measured in terms of IQ. In the past, 
children with a low IQ (and/or specific physical, behavioral 
and emotional qualities) were often referred to special 
education institutions; nowadays, they are more and more 
included in regular classes and schools under the banner of 
inclusive education (Mann et al., 2024; Shevlin & Banks, 
2021). There they receive extra support in order to try and 
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create the same chances as children without such inborn 
detrimental characteristics.
   Children growing up in disadvantaged families and 
environments are often lacking favorable conditions 
or support in their home environment, or are faced with 
external obstacles which hinder the full realization of 
their potential. Disadvantage generally is indicated in 
terms of low parental level of education, low parental 
professional level and low family income (Liu et al., 2022; 
Long & Renbarger, 2023), often in combination with 
immigrant and minority background. The attention to this 
type of disadvantage has resulted in numerous local and 
national initiatives, policies, and interventions (Driessen, 
2022; Eurydice, 2020; Farquharson et al., 2022). The 
most common is providing schools that care for many 
disadvantaged children with extra subsidies to tackle 
educational delays (OECD, 2021; Shero & Hart, 2022). 
Such subsidies can then (often freely) be spent on a wide 
range of activities, for instance, individual help or class 
size reduction.
   This article focuses on this latter factor, the socio-
ethnic disadvantage. Despite the investment of billions of 
dollars to create equal opportunities in terms of social and 
ethnic backgrounds, the results are simply disappointing 
(Hanushek et al., 2019). In fact, the achievement gap 
between disadvantaged children and their more privileged 
fellow-students (or: the poor and the rich) has been on 
the rise for several years now (Betthäuser et al., 2023; 
Reardon, 2012). Spending huge amounts of money and 
developing and implementing a wide range of interventions 
obviously is not enough or not a simple and straightforward 
approach (Carter & Merry, 2021; Gorard et al., 2020). But 
the question as to what else to do is not easy to answer 
(Driessen, 2022; Maisuria & Lally, 2024; The Sutton Trust, 
2024a).

1.2 Early Childhood Education and Care

   Additional funding for schools with disadvantaged 
children can be seen as a general provision. A more specific 
measure is Early Childhood Education and Care (ECEC; 
also: Pre- and Early Childhood Education). ECEC comes 
in different appearances, especially in terms of its target 
groups. The European Commission (2014), for instance, 
applies a very broad definition of at-risk children, which 
includes both children from families belonging to a socially 
disadvantaged group (e.g., poverty, social or migrant 
background), and children with special educational needs 
(SEN; e.g., disabilities, mental health and behavioral 
problems). So does the OECD (2006), which states that 
children with physical, intellectual or sensory disabilities 
or from socio-economically disadvantaged environments 
are entitled to inclusive universal programs in the early 
educational stage. From this perspective, ECEC can be 
seen as universal or regular ECEC, which is intended for 
all children, regardless of their capacities or environment 
(Schmutz, 2024). However, ECEC is often part of a national 

socio-ethnic disadvantage policy specifically focusing on 
children with sufficient abilities, but growing up under 
unfavorable conditions (The Sutton Trust, 2024b). Indeed, 
this type of ECEC is probably the most commonly practiced 
specific educational policy intervention for disadvantaged 
children today (Driessen, 2022). There are several reasons 
for this. The most important probably is that interventions 
at a later stage have led to disappointing results. It is felt 
that it is better to prevent delays at an early age than try to 
combat them at a later age when the children are already 
lagging behind considerably (Heckman Equation, 2013). 
Therefore, ECEC activities are increasingly being viewed 
as a means to better prepare both children and parents from 
disadvantaged socio-ethnic backgrounds for the formal 
school trajectory. In addition, it is believed that activities in 
the preschool period should be closely attuned to those in 
the early elementary school period. 
   ECEC most often aims at children from around 2 to 6 
years of age, but in some countries from a few weeks after 
birth till their entry into elementary school and even up to 
the age of 9 years. Usually, a distinction between family-
based and center-based programs is made. Family-based 
programs primarily aim at parents and, through them, 
their children. An important goal is to teach the parents 
the skills needed to stimulate the cognitive, linguistic, and 
motor development of their children. But parents may also 
receive actual support with respect to child-rearing and the 
social and emotional functioning of their children. Center-
based programs are typically conducted in preschools and 
in the kindergarten groups of elementary schools. The 
emphasis can differ, but is mostly on stimulating cognitive 
development, and then especially language development. 
There are also integrated programs, focusing on various 
developmental domains at the same time. In addition 
to (separate) family-based programs and center-based 
programs, there are also combinations of the two, thus 
focusing both on the children in the institutions and their 
parents at home.
   Over the years, thousands of evaluative studies and 
hundreds of review studies and meta-analyses have been 
conducted. The results can be summarized as follows: The 
effects of ECEC programs are generally small at best, and 
habitually disappear (''fade-out'') once the program has 
stopped. In a few cases, small effects reappear after some 
years (''sleeper effect''). In addition, more recent studies 
show smaller effects than earlier studies. However, it is not 
easy to interpret these results correctly. A critical reading of 
the reports and articles reveals many severe methodological 
flaws, and that cherry-picking and neglecting the many 
null and even negative effects is quite common. And 
there is another problem. ECEC is a broad and complex 
field with many differences. The target groups can differ, 
as can the children's ages, the content of the intervention, 
the specific topics addressed, the duration and intensity of 
the program, the quality of the program and the teachers 
(education, experience), the scientific support provided by 
the developers, the time period in which the program is 
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offered, available alternatives, financial costs and support, 
and parental background (education, work, income, family 
composition, neighborhood) (Phillips et al., 2017). The 
decisive factor for success appears to be the high quality 
of the ECEC program, and the continuation of high quality 
in subsequent educational stages (National Academies of 
Sciences, Engineering, and Medicine, 2023).
   In many synthesizing studies and statistical meta-analyses, 
such differences are ignored and lumped together, resulting 
in an amalgam of findings of low validity: it is not clear 
at all whether the findings can be generalized, and in case 
they can, to what populations and degrees (e.g., Bruhn & 
Emick, 2023; Burchinal et al., 2024; Cook & Wong, 2007; 
DeAngelis et al., 2020; Duncan et al., 2022; Eady et al., 
2024; Fukkink et al., 2017; Gilliam & Zigler, 2001; Hahn 
& Barnett, 2023; Joo et al., 2020; Melhuish et al., 2015; 
Von Suchodoletz et al., 2023; Whitaker et al., 2023).

1.3 The Big Three

   Probably the best-known ECEC programs are three 
early so-called model programs (''The Big Three''): Perry 
Preschool, Abecedarian, and Chicago Child-Parent Center 
(American Public Media, 2018; Besharov et al., 2011; 
Isaacs, 2008). The main reasons for their fame are that two 
of them constituted (true) experiments, that is, randomized 
controlled trials (RCTs – the gold standard of effect 
studies), and that the participating children have been 
followed for several decades. Many advocates of ECEC 
programs are of the opinion that these model programs 
have laid the foundations for later programs (Heckman, 
2000). They claim that they are highly effective and have 
yielded many positive effects on both cognitive and non-
cognitive outcomes. According to them, these programs 
may serve as an example (''a cornerstone'' or ''a prototype'') 
and their effects can be generalized to later stimulation and 
compensatory programs (Garcia et al., 2020; Heckman, 
2011; Heckman et al., 2010).
   In a recent paper, Perry and Abecedarian publications were 
critically re-examined, especially regarding their validity 
and generalizability of the outcomes (Driessen, 2025). 
The results are often summarized as follows: Significant 
effects on educational achievement, employment, and 
other important life outcomes, such as health and criminal 
behavior occurred, and these effects persisted into 
adulthood. However, there were many limitations to the 
effect studies (which were regularly not mentioned or only 
partly mentioned): the programs were from the 1960s and 
1970s, a completely different era; the experiments were 
carried out at just one site; the samples were very small and 
actually became smaller and smaller with each round of 
measurement due to the longitudinal nature of the studies; 
many of the evaluations were carried out by the developer/
project leader; the target group was exceptional: low-IQ 
children (''mentally retarded,'' according to Perry’s project 
leader) from African-American families (many single 
mothers) with no or little education and often no job, living 

in high-poverty neighborhoods; parental participation 
constituted an essential element; the teachers were 
highly overqualified and received continuous coaching; 
the teacher-child ration was very low; the duration and 
intensity of participation was highly unusual (1,000 and 
12,500 hours, respectively), and so were the costs ($43,500 
and $120,000 per child, respectively). Taken together, 
these limitations raise serious doubts regarding the 
reliability and validity of the findings as reported in a series 
of publications and the possibility to scientifically soundly 
and realistically generalize them to other programs.

2. Research question and method

   In the remainder of this article, the focus is on the last 
program of The Big Three, the Chicago Child-Parent 
Center (which is being mentioned less in the literature 
than the other two). The main question here is whether 
this program really leads to positive effects, and if it does, 
whether these effects can be generalized to other, similar 
programs today.
   For this literature review, the so-called snowball method 
was used. The author brings over forty years of expertise 
in research on educational disadvantage and specializes in 
Early Childhood Education and Care. His (digital) bookcase 
holds many hundreds of reports and articles focusing on 
the effectiveness of pre- and early-school programs. This 
formed the starting point for an intensive literature search. 
The references mentioned in the relevant publications 
were also followed up. In addition, Google Scholar was 
searched for following the citations mentioned there. 
And lastly, Google was searched using keywords such as 
''Child-Parent Center''; ''model program'', ''early childhood 
education'', ''effectiveness'', and ''criticism''; in addition, 
the name of the evaluation program’s director, Dr. Arthur 
Reynolds, was added as a keyword. This resulted in an 
impressive number of relevant publications, mainly with 
Reynolds as the author or as a co-author (for an overview 
see https://innovation.umn.edu/cls/selected-publications-
and-reports/ and https://clstudy.org/Publication.htm). The 
ensuing publications were then critically examined, and 
notes were made. This eventually resulted in an overview of 
distinct outcomes and limitations. These will be discussed 
in the next section. But first, the main features of the Child-
Parent Center will be described.

3. The Chicago Child-Parent Center

3.1 The program

   The Chicago Child-Parent Center (CPC) program is a 
center-based early intervention program that provides 
comprehensive educational and family-support services 
to young, economically disadvantaged children living in 
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Chicago’s poorest neighborhoods. Children begin preschool 
when they are 3 or 4 years old and are served in elementary 
school through third grade with an extended curriculum. 
Thus, it aims at 3- to 9-year-olds (P-3). (Duration of 
participation ranged from 0 to 6 years, with an average 
of 3.7 years; Phillips et al., 2007.) In addition to activities 
for the children, there is also a parent component, which 
includes parent resource rooms and a parent resource teacher 
who oversees parent activities at the center and within 
the community. More specifically, besides educational 
and intensive enrichment for the children, the program 
included a variety of family services, home visits, health 
and nutrition workshops and services, and also community 
outreach. Main components include small classes, activity-
based learning (a mix of teacher-directed and child-initiated 
instructional approaches), collaborative leadership, family 
engagement and participation, and alignment of instruction 
across ages (preschool – kindergarten – elementary school). 
The program was founded in 1967 by Dr. Lorraine Sullivan 
and federally funded from Title I. Since then, the program 
has been modified and enhanced to reflect the changing 
socio-economic diversity. Moreover, it has also been 
reconceptualized as a school reform model. At present, 26 
centers operate in the Chicago region, and 9 in Minnesota 
and Wisconsin. The overall goal is to promote educational 
success, leading to higher educational attainment and, 
eventually, to greater economic well-being and health.

3.2 The evaluation

   The actual evaluation of CPC started in 1986, when 
the Chicago Longitudinal Study (CLS) was launched to 
investigate the effects of CPC participation on kindergarten 
graduates of that year. The researchers opted for a matched-
group quasi-experimental design in which the performance 
of one complete cohort of CPC kindergartners was compared 
with that of children of the same age and living in similar 
socio-economic circumstances (home and neighborhood), 
who until that moment had not participated in CPC. Both 
groups were also well-matched on the basis of eligibility for 
the intervention and demographic factors such as gender, 
race, and ethnicity. There were 974 CPC children who had 
been enrolled in 1983 and finished kindergarten in 1986, 
i.e., the treatment or intervention group; 60 percent of these 
children attended full-day kindergarten, and the others 
attended half-day kindergarten. The matched comparison 
group actually consisted of two subgroups: (a) 389 children 
from randomly selected schools who also graduated from 
kindergarten in 1986, but who participated in other all-day 
kindergarten programs (which was a common intervention 
for at-risk children, i.e., ''the treatment as usual''); (b) 176 
children who started CPC services in kindergarten, but who 
had not attended the preschool component. These three 
comparison groups allow for many comparisons, such as 
any CPC vs. no CPC; preschool CPC vs. no preschool CPC; 
school-age CPC vs. no school-age CPC; extended CPC vs. 
nonextended CPC. In addition to differences in terms of 

CPC participation, therefore, there also were differences 
in terms of duration and intensity of participation (e.g., 
full-day vs. half-day kindergarten). In total, the entire 
sample consisted of 1,539 children who all lived in low-
income neighborhoods; 93 percent of them were African-
American, 7 percent Latino; 76 percent grew up in a single-
parent family; 54 percent of the mothers had not finished 
high school, and 63 percent were unemployed. Data from 
a variety of birth records, K-12 school records, surveys, 
interviews and administrative records from education, 
health and earnings have been collected since the start of 
the program. In the CLS, the children have been followed 
for many years. Data collection took place at ages 10, 
15 to 18, 18 to 24, 26 to 28, 32 to 37, 37 to 39, and 40. 
(Sources for the above are, among others: Besharov et al., 
2011; Eddy, 2012; Ou et al., 2020, 2021; Reynolds, 2000; 
Reynolds et al., 2001, 2010, 2016, 2021, 2023.)

3.3 Findings

   The CPC research team has produced an abundance 
of scientific evaluation publications (more than 300), 
mostly distinguished by stage, subgroup and dimension. It 
would be almost impossible and probably unnecessary to 
present a detailed overview of all of their findings in this 
article. Nearly all the results point to the same – positive – 
conclusion. Therefore, only a very concise summary will 
be given here. 
   The CPC program aimed at improving outcomes in the 
realms of education, physical and mental health, economic 
well-being, and crime reduction. A wealth of positive 
intervention effects have been reported pertaining to, among 
others, parent involvement; kindergarten readiness; reading 
and math achievement; classroom adjustment; special 
education placement; grade retention; school dropout; 
high school completion; college degree attainment; social-
emotional learning; employment; earning a living wage; 
income; economic well-being; problem behaviors; juvenile 
arrests; criminal justice involvement; incarceration; 
conviction for felonies; well-being in midlife; physical 
health; mental health; child maltreatment and neglect; 
health behaviors; obesity; smoking; diabetes; substance 
use; drug and alcohol abuse; cardio-vascular disease; and 
health insurance coverage (sources: see the References 
with ''Reynolds'').
   What should be kept in mind is, firstly, that the rather 
one-sided focus of the CPC research team on positive 
effects, distracts from the many null and even negative 
effects. Relevant questions that arise are, for instance: 
How strong are they? Are they systematic: are there 
differences between domains, stages, and subgroups? 
Why do they occur? Secondly, the many positive effects 
vary quite a bit depending on participation phase (e.g., 
preschool CPC participation vs. no participation), 
background characteristics (e.g., boys vs. girls), and life 
stage (e.g., youth vs. midlife). As a result, there are many 
inconsistencies which require an explanation.
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4. Limitations & criticism

4.1 Big three features

   ECEC programs differ across many dimensions. In the 
current article, the Big Three stand central, with a focus 

on CPC. In this section, an overview will be presented 
of criticism and limitations of CPC; where possible 
and if relevant, comparisons will be made with Perry 
and Abecedarian. Firstly, Table 1 presents a number of 
structural features of the Big Three.

Table 1. Comparison features ''Big Three''

Perry Abecedarian CPC
Period (original program) 1962-1967 1972-1977 1983-1986

Target group

Socially disadvantaged 
children; at-risk children; 
children from low-income 

families

Disadvantaged children; at-
risk children; children from 

under-resourced families

At-risk children; low-income 
children

Ethnicity/Race 100% African-American 99% African-American 93% African-American; 7% 
Latino

Intelligence Children: ''mentally 
retarded''; IQ 61-80 Mothers: IQ 84 (avg.) ?

Ages 3-4y 6w-5y 3-9y
Duration (maximum) 2y 5y 6y

Intensity (total) 1,000h 12,500h PS+KG: 1,890-2,520h; ElS: 
2-3y full day*

Costs per child (2023 $) $43,500 $120,000 $18,082 (PS-G3)
Teacher certificate PS; ElS; SE PS; ElS PS (bachelor)
Teacher-child ratio PS: 1 : 5-6 PS: 1 : 3; KG: 1 : 6 PS: 1 : 8.5; KG: 1 : 12.5

Parent component Home visits by staff 1.5h/w Home visits by school staff 
1x/2w

Parents help at centers 3h/w; 
Home visits by School-

Community Representative 
Sites (treatment group) 1 1 20

Sample (at start) T: 58 / C: 65 T: 57 / C: 54 T: 989 / C: 550
Cohorts 5 4 1

Start main data collection 1962 1972 1986
Data collection (ages) 3-54y 6w-45y 3-40y

Research method Random experimental; 
Prospective

Random experimental; 
Prospective

Matched-group quasi-
experimental; Retrospective / 

Prospective**
Dependency evaluator Developer = Evaluator Developer = Evaluator Developer ≠ Evaluator

Effects: / Significance ES 
(mainly) p p p+ ES

Effects on crime Yes No Yes

Note. y=year, w=week, h=hours; T=treatment group, C=comparison group; p=probability (p- value), ES=Effect Size; PS=preschool, 
KG=kindergarten, ElS=elementary school, SE=special education, G=grade; * actual number depends on number of years, and half-

day or full-day participation; ** program / impact study (CLS)

4.2 Target group

   The CPC target group formally was the same as that of 
Perry and Abecedarian, viz. young children living in socio-
economically disadvantaged families and high-poverty 
neighborhoods. However, in practice, this implied that 
virtually all children in the three intervention programs 
were of African-American descent (CPC also included 
7% Latinos). Evidently, this seriously restricts the 

generalization of the studies' findings (which often is not 
mentioned; e.g., Arteaga, 2014). There is no information 
about, for instance, Whites, Asians, and (especially 
relevant for Europe) labor migrants, asylum-seekers and 
refugees from North Africa, the Middle East and Eastern 
Europe. In addition to the latter groups’ problems related 
to their reasons for migration, they also most often have 
considerable culture and language difficulties. Therefore, 
there is no evidence, whatsoever, that these programs are 
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effective for children other than African-Americans living 
in one city in the USA. Eddy (2012, p. 9) comments: ''Yet 
unknown are what trends and effects the CPC program will 
have across different populations in different environments, 
who are vulnerable in different ways, to different degrees.'' 
(In 2012/13 a new cohort study started, the Midwest 
Longitudinal Study, which was based on the new CPC 
version, was geographically and ethnically more diverse, 
and included a larger sample; Mondi et al., 2021; Reynolds, 
2019.)
   ECEC programs standard aim at young children 
growing up in socio-economically disadvantaged families. 
The target group consists of children who indeed have 
the capacities, but because of their home situation are 
hindered to fully realize them. The Big Three in practice 
have another implicit selection criterion, viz. ethnicity/
race. But there is another implicit criterion which plays a 
role, namely intelligence. In Perry, the children’s IQ was 
between 61 and 80 points, and they were labeled by Perry’s 
director as ''culturally deprived Negroes, diagnosed as 
mentally retarded'' (Weikart, 1966, p. 173). Obviously, this 
typically is not a selection criterion, because disadvantage 
policies aim at children with normal capacities. This thus 
seriously restricts generalization of the Perry findings. In 
the Abecedarian program, intelligence played a role, too, 
as a selection criterion, but not that of the children but that 
of their mothers. On average, the mothers had an IQ of 
84 points, which can be considered as ''borderline mental 
disability''. However, 13 mothers (thus more than 10%) 
had an IQ of 70 points or lower, and therefore – using 
the same language – were ''mentally retarded'' as well. 
This implies, that just like Perry, Abecedarian targeted 
an exceptional category of children, and therefore its 
findings cannot be generalized to other ''normal'' ECEC 
programs and populations. (Because this would imply that 
all socio-economically disadvantaged African-American 
youngsters as well as their mothers would have subnormal 
intelligence.) In the CPC program, intelligence did not play 
a (formal) role, that is, no information about intelligence is 
presented in its publications. 

4.3 Sample size

   The CLS sample has several advantages over the Perry 
and Abecedarian samples. In the first place, it is much larger 
(a total of 1539, 123 and 111 participants, respectively). 
In principle, this means that it provides a more precise 
estimate of the treatment effect and makes it easier to assess 
the representativeness of the sample and generalize the 
results (Biau et al., 2008). In addition, if attribution occurs, 
which is almost always the case in longitudinal studies, 
enough participants may remain. According to Besharov 
et al. (2011), Perry and Abecedarian were small model 
programs with highly qualified staff and ample resources. 
CPC, on the other hand, is a public program with a large 
sample and thus is more representative of what programs 
really look like in the field, and this, according to Reynolds 

(2000, p. 63), implies that its ''generalizability extends to 
low-income children in many public programs in central 
cities.'' Whether this is really true is the question, however, 
as there are many restrictions, as will be shown below. 
   CPC has another advantage over the Perry and Abecedarian 
programs, as the latter were implemented at just one site 
each. This evidently restricts the programs' generalization. 
The CPC program, on the other hand, was carried out in 
20 CPC centers, which – in principle – gives its evaluation 
a sounder and more credible foundation. Furthermore, 
in the statistical analyses, the centers actually form a 
second, higher, measurement level. This not only offers 
the opportunity to estimate differences between the sites, 
but also their joint contribution in explaining effects. It, 
of course, is interesting and relevant to know whether one 
center functions better than the other, and, if this actually 
is the case, what causes this difference? To adequately 
examine this, multi-level analyses are preferred (Leyland 
& Groenewegen, 2020). Unfortunately, this is hardly ever 
done in the vast number of CLS studies.
   Though the CLS sample was large, the children came 
from just one cohort. On the other hand, Perry and 
Abecedarian were very small, but their samples contained 
5 and 4 cohorts, respectively. Seen from this perspective, 
the generalization of CPC is much more limited than that 
of the other two programs.

4.4 Significance & effect size

   When working with large samples, researchers have to 
consider what level of significance is appropriate, because 
there is a strong direct relation between them (The Statsig 
Team, 2024). If you opt for the often-chosen 5 percent 
level (p < 0.05), the chance of finding significant effects is 
much greater with large samples than with small samples. 
Therefore, the level should be adapted to the sample size. 
With 1,539 participants, the 1 percent level (p < 0.01) is 
probably more appropriate than the 5 percent level. Many 
of the CLS publications by Reynolds and colleagues use p 
< 0.05, which means that they may find more significant 
effects than is warranted. In other words, the number of 
effects may be overestimated. As these researchers often 
only report effects with p < 0.05, it would have been much 
more informative if they had reported exact p-values.
   For several decades, most researchers have agreed that 
presenting p-values is not enough, and that it is imperative 
to also present some sort of effect size (ES), which gives 
an idea of the magnitude of an effect (Sullivan & Feinn, 
2012). Nevertheless, nearly all the Perry and Abecedarian 
studies rely on significance only. In the CLS studies, 
presenting effect sizes is more common, but unfortunately 
not universal. (Reynolds et al. assume that an ES of ≥ 0.20 
is educationally meaningful.) In fact, many ''effects'' are 
expressed in terms of percentage differences, which are 
not really meaningful. These practices seriously hamper 
the way effects can be interpreted. In other words: not only 
may the number of significant effects be overestimated, it 
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also remains ambiguous how strong they are.

4.5 Selection bias & non-random attrition

   The main threats to the validity of findings are selection bias 
in the program and non-random attrition from the sample. 
Longitudinal studies almost per definition suffer from 
attrition, and, as a rule, the longer participants are followed, 
the higher the attrition rate. In the CLS, participants have 
been surveyed for more than four decades and, therefore, it 
is inevitable that the sample is faced with a considerable and 
increasing number of dropouts. Compared with Perry and 
Abecedarian, the CLS has one major advantage, however. 
While the former studies only had very small samples right 
from the start, the CPC sample is considerably bigger and 
more robust. As a consequence, it is much easier to create a 
new sample with the same properties as the original. 
   If deemed necessary, Reynolds and colleagues used 
several sophisticated statistical techniques to correct for 
biases in program selection and attribution rates. Among 
others, Reynolds et al. (2001, 2023) used linear regression 
analysis with inverse propensity score weighting to adjust 
for selection and attrition bias and included well-established 
baseline covariates (for an explanation, see Arteage et al., 
2014). Also, data for the covariates were imputed due to 
the large amount of missing data. (To give an impression 
of the problem: 25 percent of CPC preschoolers and 
30 percent of comparison children had missing data on 
parental education or meal eligibility.) According to them, 
potential problems were adequately addressed. Reynolds et 
al. (2016) add that results have been consistent across a 
wide range of robustness testing by model specifications, 
assumptions, and alternative comparison groups. Morency 
et al. (2024) report that assessment of key covariates 
and baseline attributes showed equivalence on nearly all 
factors, which has been confirmed in many CPC studies.
   Besharov et al. (2011) and Phillips et al. (2007), however, 
are not entirely convinced by these reassurances. Though 
the statistical approaches used to address possible selection 
bias may have led to consistency in program impact 
estimates, Besharov et al. point to the fact that only those 
unmeasured variables that are associated with measurable 
proxies can be modeled, and that some uncertainly remains 
given the limited data available. They also refer to a critical 
review by Cook and Wong (2007, p. 14), who are of the 
opinion that the CPC evaluation ''depends on an opaque 
matching procedure and on data analyses (Heckman-type 
selection models and propensity scores) that have routinely 
failed to recreate similar effect sizes to an experiment on 
the same topic. This implies the possibility of a selection 
confound not fully controlled.'' Therefore, Besharov et al. 
(2011, p. 32) persist that ''high levels of missing data, the 
absence of a true randomized experiment, and various self-
selection biases raise considerable uncertainty about the 
findings.'' As a consequence, the many analyses by Reynolds 
et al. have resulted in rather large differences in estimated 
effects depending on the specific data sets used and their 

completeness, and the statistical methods used. Wong et 
al. (2008) add to this that the CLS is a quasi-experimental 
longitudinal study, and not a real experiment (as Perry and 
Abecedarian are). Therefore, it has much less evidential 
value than a true experiment with random assignment, 
which is generally regarded as ''the gold standard'' in effect 
research. Shadiz et al. (2002, p. 503) even go further and 
label such quasi-experiments as ''generally uninterpretable'' 
causally.

4.6 Static & dynamic backgrounds

   Besharov et al. (2011) also point out a problem inherently 
associated with the longitudinal character of the study. 
At the beginning of the CLS study, key background 
characteristics were collected, such as pertaining to the 
socio-economic status of the family and the neighborhood. 
(But none was collected at the children’s enrollment in the 
program.) However, such variables are not static per se 
but can change in the course of decades and thus influence 
the effects of the intervention. One problem, then, is that 
developments like these do not apply to all participants in 
the same way and to the same degree, and that some sort 
of correction is therefore necessary in the analyses. Though 
Besharov et al. admit that Reynolds et al. attempted to 
statistically control for site variation, they are not confident 
that this captured the many differences and changes over 
time. Making adjusting for neighborhood differences 
even more difficult is that, depending on the comparison 
group, children did not always remain in their original 
neighborhoods. There was a lot of mixing, possibly owing 
to participating in the program.
   Related to the above-mentioned point is the question 
of when the data collection started. In the Perry and 
Abecedarian evaluations, data collection began at the 
moment the programs were implemented. This was not the 
case for the CPC evaluation, however. The program study 
started in 1983, but it was not until 1986, that, with the 
start of the CLS cohort, the main background variables 
were retrospectively collected. This may influence data 
reliability negatively (Gertler et al., 2017). 

4.7 Evaluator independence

   The actual evaluation of the CPC program is based on 
data from the CLS, which is led by Arthur Reynolds and 
who was not involved in the development of the original 
CPC program. Therefore, developer and researcher are 
independent of each other. This is not the case for Perry 
and Abecedarian, however, where both programs' directors 
were also the main evaluators (Phillips et al., 2017). From a 
methodological point of view, this implies that the reported 
findings of CPC (in principle) are more objective.

4.8 Intervention alternatives

   Part of the comparison group consisted of children who 
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had not participated in the preschool CPC program, but 
in another intervention program (like Head Start) or had 
not participated in any program. Reynolds et al. (2016) 
are of the opinion that by comparing these groups, the 
analyses test the impact of CPC over and beyond the other 
childhood services, and that this results in a conservative 
bias compared with previous studies. This may be so, yet, 
it would be relevant to check what the children in this 
comparison group exactly had done until they entered 
CPC, that is, in what alternative program, or what activities 
in case they didn’t participate in any program (which was 
seldom the case), and during how many years and with 
what intensity. And whether there have been systematic 
differences related to these alternatives. As with the issue 
of the possible differential impact of the 20 CPC sites (see 
above), multilevel analyses would have been adequate 
here.

4.9 Ethics

   In addition to criticism regarding methodology, there 
are also comments from a more ethical/moral perspective. 
The National Academies of Sciences, Engineering, 
and Medicine (2023) summarize some of them. They 
criticize the terminology used in the original CPC, the 
deficit perspective (instead of building on the children's 
strengths), the definitions of quality, and the lack of 
attention to the racial backgrounds of the program's 
participants (all of them were either African-American or 
Latino). Furthermore, they also challenge the traditional 
ECEC programs' emphasis on adapting the individual child 
and his/her parents to prevailing social structures, without 
tackling these structural barriers that are responsible for the 
existence and the preservation of unequal opportunities in 
the first place. 

4.10 Comparisons

   Phillips et al. (2007) add another problem to the list, which 
is the diversity of the comparisons. The sample consists of 
one treatment group and two comparison groups, which 
allows for numerous comparisons. Though Reynolds 
et al. show that for several comparisons the background 
characteristics do not differ (regularly after corrections are 
applied), they do not present this proof for all comparisons. 
Furthermore, there was considerable movement among 
the groups, such as children who participated in CPC 
but who nevertheless were included in the comparison 
group. Yet another point is that in the numerous analyses 
different numbers of participants were involved, which 
makes it difficult to compare the results. It is also important 
that one of the main goals of ECEC programs is to give 
children an even start when they enter elementary school. 
The comparison group then would be non-disadvantaged 
children. Regrettably, such comparisons are hardly ever 
made in the many studies (Reynolds, 2019, compares them 
to the national average). Therefore, it's not sure whether 

this goal is achieved. 

4.11 Costs & benefits

   The CPC program was relatively cheap. The total costs 
per child were $18,802 (in 2023), while those of Perry were 
three times as high, $43,500, and those of Abecedarian 
amounted to a staggering $120,000 (Driessen, 2025; 
Reynolds et al., 2016). Therefore, choosing one of the 
three, all other things being equal, is simple. 
   Computing the benefits of an ECEC intervention is a perilous 
undertaking, as the various publications of Reynolds prove. 
For instance, there are differences in outcomes between 
the studies (Besharov et al., 2011). Furthermore, there is 
criticism of the reference points and categories chosen for 
the estimates; for example, the national average instead of 
a specific (local) subgroup's average. The result is a lot of 
ambiguity as to what the financial benefits really are (Cook 
& Wong, 2007). In addition, there is also some confusion 
regarding differences found between the Big Three. Barnett 
(2007), specifically, points to huge differences in crime 
benefits across the three. Perry had enormous benefits from 
crime reduction (in fact, they were the program's largest 
benefits by far; Driessen, 2025), CPC had much smaller 
but still considerable benefits, and Abecedarian had, 
surprisingly, none at all. Crime cost savings (in 2023) were 
$300,744, $62,199, and $0, respectively. The intriguing 
question then is, what could have caused these differences? 
Barnett (2007) suggests that differences in populations and 
neighborhoods could have played a role, but also program 
differences. 
   Cook and Wong (2007, p. 14-15), in general have little 
confidence in cost-benefit calculations: ''These findings are 
all the more limited because of a temporal mismatch built 
into almost all the long-term benefit-cost calculations now 
available'', and: ''an indirect case has to be cobbled together 
from long-term studies implemented in a past that does not 
match even today, let alone any realistically imaginable 
future.''

4.12 Then & now

   The fact that at present, nearly sixty years after the first four 
centers were established, 26 centers are still in operation, 
albeit after considerable revisions, indicates that there is a 
high level of trust in their success. However, it is important 
to remember that all CLS analyses were conducted using 
the original CPC version of the 1983-1986 cohort. Over the 
years, the original program has been modified, enhanced 
and reconceptualized. This means that any effects reported 
on the basis of the CLS data are unlikely to be related to 
the updated CPC version. Therefore, there is no proof that 
the CPC/CLS findings can be generalized to the ''new'' 
CPC and other ECEC intervention programs of today. 
This thus substantially limits the usefulness of all of these 
publications. 
   The original, evaluated program was carried out some 
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forty years ago. Much has changed in society since then. 
The question, therefore, is how current and relevant the 
CLS’s findings still are today. Society is not a static entity, 
and neither are its citizens. The same applies to pedagogy 
and didactics. Phillips et al. (2017, p. 3), for instance, point 
to the fact that nowadays the CPC target group’s parents 
have had more years of schooling and have fewer children 
(and therefore can give these children more attention). 
They also have had greater access than in the past to 
publicly funded ECEC. ''As a result of these differences 
in design, scope, characteristics of participants, and access 
to alternative early education programs, the bar that pre-k 
must exceed in order to be judged effective has been rising 
over time.''

5. Discussion

   In particular, this study shows that while many ECEC 
programs have been implemented, only a few were 
evaluated using an experimental design. Most ECEC 
evaluations have a retrospective quasi-experimental design, 
which in itself raises many methodological questions. 
Though neither RCT designs are perfect (Para & Edwards, 
2024), they are still considered as ''the gold standard''. This 
raises the question of why there are no more experimental 
studies that are also large enough to inspire confidence. 
   Ethical objections are often raised to carry out 
experiments with a (normally small and selected) group of 
children. But what these opponents curiously forget is that 
the alternative, the reigning ''business as usual'' approach, 
is considerably more objectionable. Currently, millions of 
young children are being subjected to all sorts of programs 
and interventions without any scientific evidence that they 
are effective.
   Reynolds and colleagues have written hundreds of 
publications. Unfortunately, there is no quantitative 
overview of the effects of all those studies, not only positive 
effects, but also null and negative effects, and preferably not 
just in terms of significance (p-values), but also in terms of 
effect sizes. This will undoubtedly be a hell of a job, but at 
the same time very rewarding as it will provide developers, 
researchers and policymakers with much needed support to 
make substantiated decisions.
   The CPC program that formed the input for the many 
CLS impact studies has been updated several times. The 
number of sites using this new version has expanded in 
the course of years. As there are significant differences 
between the two versions, findings cannot simply be 
transferred from the old to the new version. Therefore, 
more studies focusing on the effects of the new version are 
urgently needed (Reynolds, 2019). Furthermore, until now, 
most studies have been on the effects of the program. What 
is equally important, however, is to learn what it exactly 
is that causes the program’s positive outcomes (Ou et al., 
2020; Phillips et al., 2017; Reynolds et al., 2019). What 
happened in this ''black box'' and how can we use this in 

current and future programs?

6. Conclusion

   ECEC programs are the core of many educational 
disadvantage policies. Though they were implemented 
many decades ago, the Big Three, Perry, Abecedarian, and 
CPC, nowadays are often still being put forward as the 
ultimate proof that such programs are highly effective in 
preventing educational delays. In addition, advocates are 
of the opinion that this effectiveness can be generalized to 
similar target groups and situations today. On the basis of 
a thorough literature review, this article critically appraises 
both claims. While the focus is on CPC, comparisons are 
made with Perry and Abecedarian.
   Compared to the other two model programs, the CPC 
research team, led by Arthur Reynolds, has published 
an overwhelming number of studies. Their conclusions 
are generally very confident and optimistic. They report 
numerous positive effects in terms of education, physical 
and mental health, economic well-being, and crime 
reduction. Though the researchers admit that there are some 
methodological issues, they repeatedly state that these have 
adequately and sufficiently addressed. However, this has 
not convinced all critics.
   Undoubtedly, CPC has many advantages over Perry and 
Abecedarian, such as the sample, sites and time period, and 
also the presentation of effect sizes instead of only p-values, 
but there are also some problems that have not been solved 
convincingly as well. What remains are discussions 
regarding, among others, the non-experimental design of 
the study, selection bias, and non-random attrition. One 
insurmountable problem that all three programs have in 
common concerns the target group. While all three claim 
that socio-economically disadvantaged children are their 
target group, in practice this implied that the participants 
in the programs were nearly all African-American. This 
means that all results can solely be generalized to African-
American disadvantaged children in American poor 
neighborhoods. There is no proof, whatsoever, that the 
findings of the many studies can simply be generalized to 
other target groups, places, and times. With this in mind, it 
is probably justifiable to give ''benefit of the doubt'' as the 
final verdict. With regard to the two research questions of 
this article, the first answer is: Yes, there is ample evidence 
that the CPC program has many positive effects on, e.g., 
education, economic position, well-being, health, and 
crime. The second answer, however, is a more cautious 
one, namely that, insofar as effects occur, they can only be 
generalized to a specific part of the ECEC’s target group, 
viz. African-American disadvantaged children living in 
high-poverty American cities. Therefore, nothing can 
be concluded with regard to, e.g., Whites, Asians, labor 
migrants, asylum-seekers and refugees.
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