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Abstract

This paper organizes and synthesizes the literature on early childhood education
and childcare. In it, we go beyond meta-analysis and reanalyze primary data sources
in a common framework. We consider the evidence from means-tested demonstration
programs, large-scale means-tested programs and universal programs without means
testing. We discuss which programs are effective and whether, and for which pop-
ulations, these programs should be subsidized by governments. The evidence from
high-quality demonstration programs targeted toward disadvantaged children shows
beneficial effects. Returns exceed costs, even accounting for the deadweight loss of
collecting taxes. When proper policy counterfactuals are constructed, Head Start has
beneficial effects on disadvantaged children compared to home alternatives. Universal
programs benefit disadvantaged children.
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1 Introduction

Recent research demonstrates that the effects of adverse early childhood environments per-
sist over a lifetime (Knudsen et al., 2006). Substantial gaps between the environments of
advantaged children and those of disadvantaged children raise serious concerns about the life
prospects of disadvantaged children and the state of social mobility in America.!

The proliferation of single-parent households—especially households where children have
never had a father present—is a major contributor to the growth in inequality in childhood
environments.? In the US, single-parenthood is strongly correlated with child poverty. As a
group, the children of single parents are less likely to succeed in life than children from stable
two-parent households.? This evidence and the evidence that gaps in advantage are growing
across generations® has prompted growing interest in improving the early life opportunities
of disadvantaged children.’

Concerns about the quality of childhood environments are fueled by the growth in the
labor force participation of women with children.® This growth raises concerns about the
supply of childcare and its quality. Disadvantaged parents often lack access to high-quality
childcare and single-parent families are especially vulnerable.” The percentage of children
who grow up in poverty has increased from 16% in 2000 to 21% in 2013.%

These dual concerns have stimulated interest in public provision of early childhood
education programs to ease the burden of childcare for working mothers and to enhance the

opportunities available to disadvantaged children.

McLanahan (2004); Reardon et al. (2011).

2McLanahan (2004); Heckman (2008).

3McLanahan and Percheski (2008).

4Putnam (2015).

SOffice of the Mayor (2014).

6Calculations using the Current Population Survey indicate that, between 1960 to 2010, maternal labor
market attachment increased from 41% to 65% for single mothers (with children) and 20% to 60% for married
mothers. Most of these single mothers had children residing with them—in 1960, 91% of children in single
parent families lived with their mothers; this fell slightly to 87% in 2010.

"Blau (2003).

8Rates of child poverty are calculated using the Current Population Survey. Poverty is defined as growing
up in a household below the federal poverty line.



High-quality early childhood education programs enrich the learning and nurturing envi-
ronments of disadvantaged children. An accumulating body of evidence shows the beneficial
effects of these programs. They are much discussed among academics, mainstream media,
and policymakers. The Obama administration has promoted programs like Head Start as
vehicles of opportunity and social mobility and has called for increased federal investment
in high-quality programs developed and administered by states (The White House, 2014a).

This chapter organizes and synthesizes the evidence on a variety of early childhood
programs. We consider the evidence on mean-tested programs® for which eligibility is deter-
mined by a measure of childhood poverty—either family income or close surrogates for it.
We also consider the evidence on universal preschool programs.*’

We gather in one place the evidence on the programs with the most rigorous evaluations
for which the reported results can be replicated. We also devote some attention to the
evidence from programs with flawed or limited evaluations, but do not place much weight
on them. We compare the treatments, treated populations, and treatment effects across a
broad range of programs.

We go beyond the standard, often very limited, discussions of the benefits of early
childhood education. We consider a richer collection of outcome measures, besides just the
scores on IQ or achievement tests that receive so much attention in the literature. We
consider multiple outcomes across the life-cycle, e.g., physical and mental health, criminal
activity, earnings, and social engagement. We assess the economic and social rates of return
for programs for which data to do so are available.

We do not rely exclusively on evidence from randomized control trials. We use credible
causal evidence from a broad range of studies using different methodologies. The evidence

we assemble shows agreement across studies: there is a strong case for high-quality early

9“Means-Tested” in this chapter refers to programs with eligibility criteria based on income, socioeconomic
status, or other measures of disadvantage.

0Universal programs have age requirements for children but are not means-tested. However, many ad-
vocate universal programs with sliding fee schedules based on family income, which effectively make them
means-tested.



childhood education for disadvantaged children. It improves the early-life environments
of disadvantaged children, which in turn boosts a variety of early-life skills and later-life
achievements.

We address two distinct questions that frequently get conflated. The first is whether or
not early childhood programs are effective. The second is whether or not these programs
should be subsidized by governments.

The answer to the first question depends on the quality of the program being offered and
the alternatives available and their costs. Any measure of effectiveness is a relative statement.
The proper question is effective relative to what? Affluent families have better alternatives
and generally do not benefit from the public provision of early childhood education aimed at
median or disadvantaged populations. In contrast, high-quality versions of such programs
are consistently found to benefit disadvantaged children and have high economic and social
rates of return.!!

Failure to account for the quality of childcare alternatives and the quality of home
environments leads analysts to make misleading statements about program effectiveness. A
recent example is the Head Start Impact Study (HSIS).!? Analyses that fail to account for the
childcare alternatives available to control participants understate the effects of Head Start.
Analyses that account for these alternatives show that Head Start actually has moderate to
strong effects on measures of cognitive and non-cognitive skills'® compared to home care,
but not necessarily when compared with other quality center-based childcare.

The answer to the second question is that the evidence in hand supports public subsidy
of high quality programs targeted to disadvantaged populations. At current quality levels
and costs, their social benefits exceeds their social costs. There is little direct evidence on

the effectiveness of the programs we study on the children of affluent families. This chapter

' This conclusion is consistent with previous studies that argue that disadvantaged children greatly benefit
from early childhood education. See, e.g., Blau and Currie (2006), Duncan and Magnuson (2013), and
Yoshikawa et al. (2013). We differ from these studies because we consider evidence from a broader range of
studies using diverse, but competent evaluation methodologies.

12Puma et al. (2012).

13Feller et al. (2014); Kline and Walters (2014); Zhai et al. (2014).



does not address the general question of what the optimal provision of childcare should be
for persons in different economic strata. The answer to this question would take us too far
afield.

The economic case for universal early childhood programs is weak.'* The case often
made for them is political in nature. Universality is sometimes sought to avoid stigma and
to promote inclusion. The costs of offering such programs are diminished because, at the
levels of quality usually proposed, the affluent are much less likely to use them.'® The
programs discussed in this chapter are less attractive to them because they have better
alternatives.

Table 1 summarizes the programs we discuss and their basic features. We present
detailed descriptions of these programs in Sections 3-5 and Appendices A and B. Section 3
discusses the evidence from four experimental evaluations of demonstration programs: (i)
the Perry Preschool Project (PPP), (ii) the Carolina Abecedarian Project (ABC), (iii) the
Infant Health and Development Program (IHDP), and (iv) the Early Training Project (ETP).
Instead of just reporting estimates from the literature, or doing a meta-analysis, we conduct
a primary analysis of each program using a standardized format. We do not discuss the
evidence on the Nurse Family Partnership (NFP; Olds, 2006) or the Chicago Parent-Child
Program (Reynolds et al., 2011) because the data on them are not in the public domain and
their proponents would not send us their data. Claims about their effectiveness cannot be
replicated by impartial analysts.'¢

We consider the evidence on Head Start in Section 4. Eligibility for it is means-tested

primarily on the basis of family income. Centers are free to pick their curricula and there

4Universal programs are defined as programs available to all children in a geographical area with only
age as an eligibility criteria. Because they are voluntary, participation in universal programs is far from
universal. For example, the take-up of the two major universal state programs in Georgia and Oklahoma
for the years they are studied are 59% and 74%, respectively (Cascio and Schanzenbach, 2013). Within
these programs, 65% and 66% of participating children were low-income as measured by eligibility for free or
reduced price lunch, which is offered to children whose families are at or below 185% of the federal poverty
line. We discuss preschool take-up by socioeconomic status further in Section 5.

15Program costs would be diminished further if the affluent who used them were charged user fees as some
have proposed (Heckman, 2008).

16We have failed, after repeated attempts, to gain access to the full set of data from these two programs.



is a lot of variety in the programs offered. We also discuss the evidence from a recently
evaluated means-tested statewide program that shares some features in common with Head
Start.!”

The evidence on the benefits of universal programs discussed in Section 5 comes from
(i) national programs in Canada and Norway; (ii) state programs in Oklahoma and Georgia,
and (iii) a recent universal program in Boston. Section 6 discusses non-experimental evidence
on the importance of quality environments in promoting child development. We summarize
our findings in Section 7.

The goal of this chapter is to distill general lessons from the literature that can guide
policy and not to endorse or attack any particular program. The literature is often marred by
a “treatment effect” mentality that sees evaluation research as an up or down statement about
whether a particular program “works” and not why or why not it “works”. Our approach is
to understand the mechanisms underlying successful early childhood interventions with an
eye toward designing future approaches that improve on current practice. With this goal in
mind we next present a framework for interpreting the evidence within a general model of

human development.

2 A Framework for Interpreting the Evidence

Before turning to our review of the literature, we present the guiding principles of this essay.
We first discuss a dynamic model of skill formation based on Cunha and Heckman (2007,
2009). It provides a framework for understanding the effectiveness of early interventions for
disadvantaged children. We next consider arguments for public provisions of them. We then
discuss how the availability of alternative childcare options affects the interpretation of the

evidence from interventions.

1"The Tennessee Pre-Kindergarten Program (Lipsey et al., 2015).
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2.1 The Formation of Skills Over the Life-cycle

Cunha and Heckman (2007, 2009) develop a model of the evolution of skills over the life
cycle. The central ingredient of this model is the technology of skill formation, graphically

represented in Figure 1.

Figure 1: Graphical Representation of The Technology of Skill Formation

‘ Parental Background | ‘ Investment | ‘ Skill | ‘ Stage of Life Cycle|
e
0/ 6,)

i OD Early Childhood

\‘ Adulthood

Note: This figure illustrates the technology of skill formation, where links in the technology are represented
by arrows. Dots represent periods that are not depicted in the diagram.

At life cycle stage t, parental skills (6F), investment (I;), and child skills (6;) determine
the skills in the next period ¢ + 1 (6441).'8

Parents affect their children in multiple ways. Parents with greater parenting skills (6])
create warm, supportive, fostering environments independent of their financial resources or
the volume of time spent with children in direct instruction or child development. Parents
with greater financial and time resources can invest more in goods (e.g., tuition for pre-K)

and time (e.g., taking a child to the zoo) captured by vector I;. Whether they choose to do

18t — —1 corresponds to the prenatal years.
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so depends in part on their preferences.'”

Income is often used as a measure of child poverty but it is a very crude one. An
affluent but indifferent parent can provide an impoverished early childhood environment.
Financially strapped families can nonetheless provide strong family environments through
their warmth and investment in time and caring. Public programs attempt to bolster both
I, and 6] and also to provide information to parents. While this chapter focuses on “means
tested” programs, readers should recognize the inadequacy of equating childhood poverty
with poverty in money income.?’

The process of skill formation is dynamic and builds on itself. In the technology of skill
formation, current stocks of skills help create future stocks of skills over the life cycle, and
future skills have intergenerational impacts. These dynamic relationships make early life an

important period because it lays the foundation for building skills later in life. The following

points are established in the recent literature.

1. Skills are multiple. Individuals have many life-relevant skills beyond the cognitive
skills measured by IQ and achievement tests. These additional skills are variously
referred to as socio-emotional skills, non-cognitive skills, or character skills. They also
include health and mental health. They are important predictors of successful lives.
These skills are important to different degrees in different life tasks. Early education
programs promote these skills. In assessing the success or failure of any intervention,
a full inventory of the skills affected is an essential part of any reliable evaluation of

it.2!

2. Skills are self-productive and complement each other. Between any two periods in the
life of a child, ¢ and t + 1, a child’s stock of skills builds on itself (“skills beget skills”).

Skills are not only self-productive but also promote the production of other skills. Skills

19Gee, e.g., the review of the literature on parental preferences for child outcomes in Heckman and Mosso
(2014).

20See Mayer (1997) and Heckman and Mosso (2014).

2'Heckman and Kautz (2012, 2014).
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are said to complement each other in period ¢ when together they promote skills in
period t+ 1 more than each skill alone. Cognitive skills, non-cognitive skills, and health
in period t complement each other and produce cognitive skills, non-cognitive skills,

and health in period ¢ 4 1.22

3. Skills complement investment. By fostering early-life skills, early childhood education
establishes a foundation which facilitates the accumulation of skills later in life.?3 Early
childhood education promotes life cycle skill development by increasing the stock of fu-
ture skills that promote the productivity of future investment. This feature of life cycle
investment is called dynamic complementarity. Under conditions confirmed empirically
in Cunha et al. (2010), it is more productive to invest in disadvantaged children early in
life than to remediate disadvantage in later in life. This arises from the complementar-
ity between later life skills (acquired by early life investment) and later life investments.
Enriched, early life investment helps disadvantaged children capture many of the same
benefits of later-life investment that are experienced by their more advantaged peers.
The flip side of dynamic complementarity is that it is harder to remediate early dis-
advantage at older ages. Investment at later ages in adolescents lacking a strong early

skill base is often much less productive than investment at early ages.?*

These features of the technology of skill formation help to explain why the supplementing

parenting skills and the quality of investment offered to disadvantaged young children are

socially fair and economically efficient strategies.?’

228ee, e.g., Heckman and Mosso (2014).

ZCunha and Heckman (2008); Cunha et al. (2010).
24See Heckman and Kautz (2014).

ZHeckman and Mosso (2014).
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2.2 Arguments for Subsidizing Early Childhood Education Pro-

grams

Many arguments have been made for subsidizing early childhood programs for disadvantaged
families. Heckman and Mosso (2014) summarize the literature.

All of the arguments build on the evidence that early childhood environments have
profound consequences on the lives of children, and affect the entire society through reduced
crime, enhanced health, greater educational attainment, and greater social engagement.
Adverse early childhood environments create externalities—effects on society as a whole—
that parents (for whatever reason) do not act on or internalize. The exact reasons for deficits
in early investment are debated. There are three classes of arguments.

Some point to borrowing constraints facing disadvantaged families that have become
more pronounced in recent decades with declining real wages for less educated workers and
exacerbated by rising tuition costs (see Caucutt and Lochner, 2012 and Duncan and Mur-
nane, 2014). Under this argument, parents under-invest in children because their cost of
investing is greater than the social cost of funds. With the growth in single-parent families
and the need for women to work to support their families, time constraints on parenting
have also increased.

The evidence on the importance of borrowing constraints is hotly debated (see e.g.,
Mayer, 1997 and Heckman and Mosso, 2014). As previously noted, more than money is
involved in creating nourishing, productive child environments. The evidence that cash
transfers to disadvantaged families have important effects on child development is weak.

Other information-based arguments have been advanced that note the importance of
family knowledge of best practice child rearing.?® There is considerable evidence that dis-
advantaged parents lack the information required to be effective parents. Many programs
(ETP, IHDP, PPP) are based on this premise and it is one reason for home visiting pro-

grams. It is a justification for using in-kind transfers of information and direct supplements

26See Cunha et al. (2013); Cunha (2015), for recent evidence on this question.
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to parenting, rather than simple cash transfers.

More controversial is the argument that parents lack sufficient altruism/concern for their
children. This paternalistic argument has evident merit in the case of abusive parents, or
parents who deny children access to opportunities that would give them options the parents
do not wish them to exercise (e.g., high school education for Amish children).

This chapter does not evaluate the merits of these separate arguments. But the evidence
does show that in contemporary American society, disadvantaged children face adverse child
rearing environments, and high-quality targeted in-kind policies that have been implemented

are effective.

2.3 Two Policy Evaluation Questions

In evaluating program impacts on skill development, researchers must be careful in under-
standing what the evidence reveals. Families differ in terms of the quality of the early
environments offered to their children. Researchers need to distinguish between two ques-
tions when evaluating program effectiveness. The first question is: What is the causal effect
of an early childhood education program relative to a particular childcare alternative, where
one of these alternatives might be no treatment at all? The second question is: What is the
causal effect of adding a program to the available choice set??T

The first question addresses the effectiveness of a policy that offers a particular early
education program compared to a particular alternative, e.g., home care. The second ques-
tion addresses the effectiveness of expanding the choice set available to parents, i.e., adding
one more alternative. Most of the evaluations we consider answer the second question, even
though answers to it are often treated as answers to the first.?®

These questions are often confused. In particular, estimating the causal effect of ex-

panding the availability of choices—making a new program available—and interpreting such

27See Heckman and Vytlacil (2007).
28Heckman et al. (2000) discuss these problems under the rubric of “substitution bias.” See also Heckman
(1992).
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estimates as statements about the effectiveness of that program compared to no program at
all might suggest that a program is ineffective. If the control group of a study has access to
alternatives that are good substitutes for the program being studied, and if the researcher
erroneously assumes that the relevant alternative to the program being evaluated is home
childcare and not some higher quality alternative, then there would appear to be no causal
effect of the program’s availability—even though the program may be highly effective com-
pared to home child care.?

This type of error is made in many evaluations of Head Start—particularly, in evaluations
that use data from the Head Start Impact Study (HSIS). The control group in HSIS had
access to treatment substitutes, which sometimes include other Head Start centers. Studies
that ignore the availability of program substitutes find weak effects.®® Studies that account
for the substitutes available find moderate to strong effects of Head Start compared to no
program at all on measures of cognitive skills and non-cognitive skills.?!

We discuss this evidence in detail in Section 4 after discussing the evidence from demon-
stration programs. A discussion of these programs is relevant to our analysis of Head Start.
The curricula of these programs are embedded in versions of the curricula used in Head
Start centers, although they are funded at lower levels than in the original programs. Our
evidence on demonstration programs offers indirect evidence on the possibilities for success

of an enriched Head Start program.

3 Evidence from Demonstration Programs

This section analyzes the evidence from the demonstration programs listed in Table 1. We
conduct a new primary analysis of the four programs listed there rather than just present a
meta-analysis of existing studies. We first present the common features of the demonstra-

tion programs we analyze and our criteria for selecting them. We then describe them in

29See Heckman et al. (2000).
30Puma et al. (2012).
31Feller et al. (2014); Kline and Walters (2014) and Zhai et al. (2014).
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Subsection 3.2. We discuss common methodological issues that arise when analyzing these
programs in Subsection 3.3. In Subsection 3.4 we present evidence on the short-term effects
from these programs. We present evidence on long-term effects in Subsection 3.5. Subsec-
tion 3.6 relates the short-term findings to the long-term findings. Subsection 3.7 discusses
cost-benefit analyses for two major demonstration programs, PPP and ABC. Subsection 3.8

summarizes the discussion.

3.1 The Characteristics of the Demonstration Early Childhood

Programs

The early childhood demonstration programs we consider are targeted social experiments
designed to bolster various aspects of the early lives of disadvantaged children. Assignment
to treatment is randomized, although non-compliance and attrition can compromise the
inference from any randomization. These programs are all means-tested, though they have
different eligibility criteria.

The evidence on demonstration programs is not always comparable across programs,
because they differ in terms of data availability, eligibility, quality, duration of treatment,
length of follow-up, and other characteristics. Careful analysis is required in making valid
cross-program comparisons of program effects. We discuss program differences and iden-
tify common components. The demonstration programs considered here have the following

common features:

1. They are center-based. This section focuses on four center-based programs: (i) the
Perry Preschool Project (PPP), (ii) the Carolina Abecedarian Project (ABC), (iii) the

Infant Health and Development Program (IHDP), and (iv) the Early Training Project
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(ETP).*? In the main text of the paper, we do not discuss home visitation programs
like the Nurse Family Partnership program (Olds, 2006) although we provide a brief
discussion of them in Appendix C.4.2*> We do not discuss the Chicago Child-Parent
centers in the text because assignment to it is not randomized and data on it are not

publicly available, so we cannot check the validity of reported estimates.?*

They are means-tested. The programs we consider are all means-tested, although they
use different eligibility criteria. The evidence on universal programs discussed in Sec-
tion 5 shows that early childhood education is particularly effective for disadvantaged

children.

The programs considered collect measurements on multiple skills and outcomes over
long periods of the life cycle. 1t is a common but mistaken practice to evaluate pro-
grams based on outcomes only measured at early ages. Uninformed analysts sometimes
assume that programs are ineffective due to the fadeout in IQ in the short-term eval-
uations that ignore multiple capacities. We evaluate programs using a diverse set of
long-term outcomes that matter for success in life, such as health, education, earnings

and participation in crime.

We discuss, where necessary, the consequences of compromised randomization, attrition
of participants from programs or from study samples, the availability of good substitutes
in the control group, and other challenges in conducting evaluations. Compromises

of the initial randomization protocols occur when subjects assigned to treatment or

32We do not consider three important programs outside of the US: the Mauritius Study, due to its excessive
attrition by age 40 (58%) (Raine et al., 2010), the Turkey Early Enrichment Program, also due to its excessive
attrition by age 26 (49%) (Kagitcibasi et al., 2009), and the Jamaica Study (Gertler et al., 2014), which
focused primarily on nutrition and home visits. We do not consider the Nurse Family Partnership program
because it focused mainly on prenatal care (Olds et al., 1986, 1994; Eckenrode et al., 2010; Heckman et al.,
2014). Other programs in the US that we do not consider include the following: the Milwaukee Project,
for which data are unavailable (Page, 1972; Sommer and Sommer, 1983; Garber, 1988; Gilhousen et al.,
1990); the Even Start Program (Ricciuti et al., 2004) and the Comprehensive Child Development Program
(St. Pierre et al., 1999, 1997), because of lack of information on childcare alternatives.

33 Another reason we do not discuss it is because data from it are not publicly available and hence we
cannot check the validity of reported estimates.

34We describe the program in Appendix C.3.
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control status in an experimental protocol switch their initially assigned status or

leave the program or the follow-up surveys.

Despite challenges in analyzing the data, we show that valid, policy-relevant information

can be derived from these studies.

3.2 Overview of Programs Discussed in this Section

Table 2 presents an overview of the programs we study. We discuss their most promi-
nent characteristics in the next few paragraphs and present a more detailed discussion in
Appendix A. The oldest programs we study are ETP and PPP. They began in 1962 and
continued until 1964 and 1967, respectively. ABC is also relatively old, beginning in 1972
and continuing until 1982. The most recent program is IHDP, implemented from 1985 to
1988. PPP and ABC have high-quality data with long-term follow-ups. THDP and ETP
only have follow-ups into young adulthood. ETP, PPP, and ABC shared a common goal of
preventing “mental retardation” and promoting school-readiness (Weikart, 1967; Gray et al.,
1982; Ramey et al., 1982; Zigler and Muenchow, 1994).%°

The researchers who implemented ETP, PPP, and ABC also created the curricula for
these programs. The staff adapted and improved them while they were being conducted
(Heckman et al., 2015). All three curricula have elements in common: promotion of play-
based and child-directed learning, emphasis on language development, and emphasis on
developing socio-emotional and problem-solving skills. The curricula in IHDP was adapted
from the curricula of both ABC and a spinoff program, the Carolina Approach to Responsive
Education (CARE) (Gross et al., 1997).3

Of these studies, PPP and ABC presently have the longest follow-ups, with data up to
ages 40 and 34 respectively. A followup through age 50 of Perry is being collected at the

time of this writing. Both PPP and ETP served preschool-age children and had home visits

35Note that the clinical understanding of mental retardation was once associated with disadvantages that
hindered early life development Noll and Trent (2004).
36 Appendix C provides further details about CARE.
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with their parents. ABC served children from birth through preschool age. THDP served
children and had home visits from birth to age 3. ABC had two treatment phases, 0 to 5
and 5 to 8, and correspondingly two rounds of randomization. ABC was the most intensive
program (8 hours per day starting from 1-3 months and continuing to age 8). There were no
home visits in the first phase but parents were encouraged to visit the center. There were
home visits in the second phase. We focus on the first phase (0-5) because there is little
evidence of treatment effects from the second phase.?” While ETP, PPP, and ABC served
relatively narrowly targeted populations, IHDP was more inclusive and served a population
that was far more heterogeneous in terms of race and socioeconomic status, although all
children served had low birthweight.®

All four programs had relatively educated staffs with some experience in education and
high teacher-to-child ratios. They varied in the amount of time children spent in the center—
PPP had 2 years of center-based treatment for 3 hours a day and weekly home visits; ETP
had intensive summer school and weekly home visits during up to 3 years, but no year-round
center care, and ABC included center-based care during all of early childhood from birth to
school entry for up to 8 hours per day.

Like ABC, IHDP also began at birth. During the first year, the program provided weekly
home visits. These visits became bi-monthly in the second and third years of treatment.
[HDP provided center-based treatment for up to 9 hours a day for 50 weeks a year in the
second and third years of the program. Both ABC and THDP included medical components—

most prominently regular physical check-ups for the treated children.

37See Conti et al. (2015) and Campbell et al. (2014).

38Garcfa (2015) compares the IHDP sample with the cohort born in the same year (1985) in the US. The
author finds that IHDP individuals are, on average, relatively disadvantaged. The author suggests that this
is a consequence of the correlation between measures of disadvantage: maternal labor supply, household
income, father’s presence at home, premature birth status, and low birth-weight.
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Table 2: Summary Table of Demonstration Programs

PPP

ABC

IHDP

ETP

Program Overview!
Years implemented

1962-1967

1972-1982
Chapel Hill, North

1985-1988
8 sites selected after

1962-1964
Segregated black schools

Site Ypsilanti, Michigan Carolina (UNC) competitive review in Abbotsfield, Tennessee
# Cohorts 5 4 1 2
N (Treatment : Control) 123 (58 : 65) 111 (57 : 54) 985 (377 : 608) 88 (43 : 45)
Age of Entry 3-4 0 0 4-5
Duration 1-2 years 5 years 3 years 2-3 years
Treatment
Home Visits? (per month) 4 0 4 (up to daggee)l’)l 2 (after 4
Center Care (weeks per year) 30 50 50 10
Center Care (hours per week) 12-15 45 20+ 20
Parent Involvement v - v -
Nutrition - v v -
Diapers/Child Care Goods - v v -
‘Well-child Health Care - v v -
Ill-child Health Care - v v -
Counseling - v v -
Parenting Instruction v - v v
Control®
Home Visits (per month) - - - -
Center Care (weeks per year) - - - -
Center Care (hours per week) - - - -
Nutrition - v (Formula up to 15 mo) - -
Diapers (No other health care _ /(up to 15 mo) _ _
goods)
Well-child Health Care - v -

I1l-child Health Care
Counseling
Parenting Instruction

v (Cohort 1, up to Age 1)

Randomization Protocol

1. Rank by initial IQ of

1. Stratify on birthweight

Steps child 1. Match on HRI* ond site Simple randomization
2. Group evens and odds 2. Adjust by gender, 2. Randomize into 2 treatment
3. Balance gender, SES, maternal 1Q, siblings and 1 control
etc. 3. Randomize pairs groups
4. Randomize whole
group
. Enrolled siblings receive 2 extremely needy 17 'fa'mlhes refused to
Compromises A N participate of the study N/A
same assignment switched to treatment .
after assignment
‘Working moms switched 4 refused random
to control assignment
4 abandoned treatment
2 considered ineligible
after randomization
Counterfactual Stay at home or with Stay at home or childcare Stay at home or childcare Stay at home or with

friends or relatives

(Few substitutes)

Alternative programs
available

Alternative programs
available

friends or relatives

(Few substitutes)

Program Eligibility?

Cultural Deprivation
Scale < 11
Low IQ (< 85)

African American

No physical handicap

HRI > 11

Biologically healthy
No signs of mental
retardation

Live within 45 min from
center
Birth weight < 2500g

Gestational age < 37 weeks

No severe illnesses or
neurological defects

Home environment:

Education of parents
Parent occupation semi-
or unskilled

African American

Parent edu < high school

Curriculum®

Adult-Child Ratio

Staff & Certifications
Teachers

Specialists

Language Development
Motor Development
Cognitive Development
Socio-Emotional Development
Task Orientation

High-Risk Behavior

School Readiness

1:5-1:6

B.A.®

Special Ed. Teachers®

<

RN

v

1:3 (Age 0-1); 1:4-5 (Age
1-4); 1:5-6 (Age 4-5)
HS grads, mixed®
Physician, Nurse

M.A.°

AN N R

1:3-1:4

College grads
College grads®
Clinical staff

AENENEN

v

1:4-1:6

o

Teaching Assistants,
college & PhD students
Home visitors®®

Source: All details and sources are extensively discussed in Appendix A. Notes: [1] In IHDP, an additional 105 twins were also followed in the study, but are
not analyzed in the literature. These twins were assigned to the same treatment group as their siblings. For each site, the program lasted until the youngest
child turned 36 months old, correcting for prematurity. [2] In PPP, home visits were intended to involve the mother in educating the child, increase her un-
derstanding of the educational process, and to extend the curriculum beyond the classes and into the homes. Monthly group meetings for parents were also
available, but is not well documented. During IHDP home visits, families in treatment groups were given toys with instructions on how to play with their
child with the toys. This was to extend the curriculum beyond the classroom. Home visits also sought to improve the parents ability to problem solve, cope
with personal issues, and function as parents. In addition, parent groups were offered as a chance for parents to share information and concerns with each
other, and to provide them with the opportunity to learn about child education and community resources. Surveys were conducted by college graduates. In
ETP, T1 parents received two 9-month training sessions, while T2 parents received one 9-month training session. During these training sessions, the objective
of the intervention was made clear to mothers during visits to schools. Mothers were encouraged to engage in their children’s learning, as well as to expand
the experiential environment of the child (e.g. trips to the library). [3] Treatment group individuals received all these items as well. The control group of the
first cohort ABC received health check ups for the first year, after which this practice was discontinued. [4] In PPP, criteria for home environment included
education of parents, occupational level of father, maternal employment, and household density. * In ABC the High Risk Index (HRI) was comprised of:
“Absence of maternal relatives in the area”; “Siblings of school age one or more grades behind age-appropriate level or with equivalently low scores on school-
administered achievement test”; “Payments received from welfare agencies within past 3 years”; “Record of father’s work indicates unstable or unskilled and
semiskilled labor”; “Record of mother’s or father’s IQ indicate scores of 90 or below”; “Record of sibling’s IQ indicates scores of 90 or below”; “Relevant social
agencies in the community indicate the family is in need of assistance”; “One or more members of the family has sought counseling or professional help in the
52

past 3 years”; maternal and paternal educational levels; family income; father’s presence. [6] © signifies that staff were specially trained for the program.

signifies that staff were state certified.



PPP, ABC, and ETP are not strictly means-tested programs. They use varying measures
of disadvantage roughly correlated with income, such as the quality of home environments as
characterized by single parenthood, parental education, and housing density. Additionally,
PPP and ETP were explicitly designed to serve African-American children.

[HDP differs from the other programs in its eligibility criteria. All participants were
premature births (< 37 weeks), low birth-weight (< 2500 grams), and resided, at most, 45
minutes away from the location of the program. While the other demonstration programs
served fairly narrowly defined disadvantaged populations (although the criteria used differ),
[HDP served a population that was more heterogeneous in socioeconomic status and race and
only homogeneous in child birth weight. However, because perinatal health is related to the
socioeconomic characteristics of the parents, IHDP subjects were disadvantaged compared
to the general US population (Garcia, 2015). Table 3 describes the baseline characteristics

of the populations served by the four demonstration programs we study.*’

39We describe only the control groups.
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Table 3: Control Group Background Characteristics at Baseline, All the Programs (Mean
Outcomes)

PPP ABC IHDP ETP

Mean SD  Mean SD Mean SD Mean SD
Black 100% 0% 97% 16% 53% 50% 100% 0%
1Q, Ages 24 79.02 6.44 90.42 11.46 88.00 20.16 87.29 11.88
Mother’s Age 29.10 6.57 19.89 4.82 24.87 6.00 30.11 8.84
Mother’s Years of Education 9.42 2.20 10.23 1.84 12.40 2.42 8.96 2.62
Mother Works 20% 40%  73% 45% 34% 47% 40%  49%
Father at Home 53%  50%  29% 46% 56% 50% 7%  34%
Father’s Age 32.81 6.88 23.21 5.91 27.64 6.67 32.82  10.10
Father’s Years of Education 8.60 2.40 10.95 1.76 13.16 2.89 9.59 2.75
Father Works 86% 35%  87% 34 51% 50 97% 1%
Household Income (2014 USD) N/A N/A 7,653 10,049 41,868 32,623 N/A N/A
Siblings 4.28 2.59 0.64 1.10 1.02 1.17 3.59 2.21
Treatment 4%  50%  52% 50% 39% 49% 48%  50%

Source: Own calculations. Note: This table displays baseline characteristics of the control group of the
demonstration programs we study. Mother and father’s years of education are counted as the number
of years of schooling completed by the mother and father, respectively, at the time of program entry.
The number of siblings is reported at program entry. PPP: Child’s IQ at age 3 is measured using the
Stanford-Binet Intelligence Scale. ABC: Child’s IQ at age 2 is measured using the Stanford-Binet
Intelligence Scale. Mother’s age is reported at the time of program entry. IHDP: Child’s IQ at age 3
is measured using the Stanford-Binet Intelligence Scale. ETP: Child’s IQ at age 4 is measured using
the Stanford-Binet Intelligence Scale. Test scores are constructed to have a national mean of 100 and
a standard deviation of 15. We only report characteristics of the control group for ABC and THDP; we
do not observe treatment baseline characteristics, because both programs started at birth. Household
income was not an eligibility criteria in any of the programs in this table.

3.3 Possible Limitations in the Evidence from Demonstration Pro-

grams
Age of Programs

The programs we study are valuable for analyzing the effectiveness of early childhood edu-
cation because long-term follow-ups of their participants are available. Though it is natural
to question the relevance of older programs to current policy, we argue that the lessons from
them are still highly relevant.

The basic principles of enhancing the investments in, and the environments of, disad-
vantaged children that were laid down fifty years ago remain intact. Objections to relying on

evidence from early high-quality programs are made by analysts who think that the outcome
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of an evaluation study should be an up or down assessment of that program rather than a
contribution to understanding the general principles from multiple programs that can guide
the construction of future programs. The effectiveness of any particular program is presum-
ably a lower bound on the effectiveness of new programs that builds on and improves that
program. Evidence for the success of a program should not be a call for slavish application
of that program.

We make four additional points on the relevance of the evidence from older programs.
First, all of the demonstration programs we analyze have school-readiness as a main goal.
This goal is shared with most contemporary early education programs. Second, the suc-
cess of some of these demonstration programs influenced the creation and design of the
most important current early childhood education programs. ETP and PPP influenced the
creation of Head Start (Zigler and Muenchow, 1994), and ABC motivated policymakers to
consider programs that targeted even younger children and inspired the creation of Early
Head Start (Schneider and McDonald, 2006). Third, and most important, as documented
in Section 4.1, although demonstration programs were very high quality for their time, they
bear strong resemblances with current early childhood education programs in terms of their
structure, staffing, and curricula. For example, a version of HighScope is the second most
commonly used curriculum in Head Start, utilized by roughly 30% of Head Start centers.*’
Contemporary programs share other features with the programs we study, such as teacher-
to-child ratios (Heckman et al., 2014). Finally, some of the programs studied have long-term
follow-ups. Understanding the impacts of early childhood education on skill formation re-
quires analysis of effects on adult outcomes. This research requirement necessitates analysis
of older programs. Positive long-term outcomes are a strong indication of a well-designed

program.

400wn calculations using HSIS data.
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Small Sample Sizes

Samples are often small. Several recent studies use exact small sample inference to estimate
multiple treatment effects with precision, even when dividing samples by sex and accounting

41 Application of

for the biases arising in testing multiple hypotheses (“cherry picking”).
small sample inference methods produces results that are often not substantively different
from the results using bootstrap or standard asymptotic inference procedures (Heckman

et al., 2010a; Campbell et al., 2014). The methodologies employed to analyze IHDP, PPP,

and ABC are conservative.

Control Contamination

The extent to which the control group received center-based care varies across ETP, PPP,
ABC, and ITHDP. There was no control contamination in ETP or PPP because of a lack
of center-based substitutes, whereas there was control contamination in ABC and IHDP
which were launched after Head Start was founded. In ABC, the control group had access
to non-center-based and center-based childcare, especially during ages 0-5 (Elango et al.,
2015). This included high-quality care provided in churches and even care at one Head Start
center. In THDP, 39% of the children attended substitute programs, though their quality is
unknown (Garcia et al., 2014). None of the studies we discuss address the issue of control
contamination, even though most of the control groups had access to high-quality alterna-
tives. This practice makes conservative reported estimates of the effects of the programs

(compared to the home alternative).

41Gee Romano et al. (2010). If a 10% significance level is used, in a sample with 100 outcomes, and
thus 100 null hypotheses of no treatment effects, roughly 10 would be “statistically significant” even if all
null hypotheses are true; i.e., treatment 