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Abstract

The Head Start program, launched in 1965 and targeted to children from disadvantaged backgrounds,
remains the largest early childhood care and education (ECE) program in the United States and the
only one deployed at the federal level. As such, the Head Start literature spans several decades and
now allows for synthesis of findings from different contexts, time periods, and research designs. This
paper provides a comprehensive assessment of the rigorous evidence measuring Head Start's effects
on children, their families, and society. The focus is on how (1) the contrast between program and
counterfactual conditions, (2) takeup of the program among eligible populations, and (3) treatment-
effect heterogeneity inform interpretation and applicability of key findings. The paper presents
implications of the evidence for the modern-day Head Start program and an adjacent, policy-relevant
research agenda.
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1 Introduction

The Head Start program, launched as a foundational component of the War on Poverty,
began in the summer of 1965. The program provides comprehensive supports to young
children from low-income families to prepare them for formal school entry. Throughout its
60-year history, measuring Head Start’s impact on children and their communities has been
the subject of much inquiry. And across the decades, there has been contention about the
program’s objectives and its effectiveness as well as the applicability of lessons learned to
current policy contexts. The literature’s maturity now facilitates extraction of key findings
and insights from across studies, empirical strategies, and cohorts of participating children.
As social science methods have improved, researchers have more carefully addressed the en-
dogeneity of Head Start exposure with study designs that remove from estimates of program
impact underlying differences between Head Start participants and their non-participating
peers.

Previous summaries of the extant literature synthesize findings on preschool programs
generally (Cascio and Schanzenbach, 2014} |Currie, 2001; Duncan and Magnuson, [2013;
Elango et al., 2015)), and Head Start specifically (Gibbs et al. [2011; Ludwig and Phillips|,
2007, 2008). In a recent Science “Policy Forum,” Burchinal and colleagues (2024) review
evidence on preschool effectiveness with a focus on experimental studies. These summaries
suggest that early childhood programs can have important short- and long-term effects, but
not in every instance, and these effects may be declining over time (i.e., more recent deploy-
ments of Head Start and other preschool programs may be less effective) (Burchinal et al.|
2024; Duncan and Magnuson, 2013)).

Existing work also points to the pattern of “fadeout” of initial program effects in the
years following the program, particularly on measures of cognitive skills, highlighting that
the evaporation of early test score advantages is both a common finding and can still be
consistent with realization of improvements on long-term outcomes (Duncan and Magnuson),
2013; |Gibbs et al., 2011} 2016)). Scholars have pointed to the types of skills that early
childhood care and education (ECE) interventions affect and the subsequent environments
that children experience as potential explanations for these patterns (Bailey et al., 2017} |List
and Uchida, [2024]).

This literature evolved as much applied empirical work in economics has, beginning
with study designs employing matching, attempting to control for—often a very limited set
of—observable characteristics of children. Researchers refined their approaches to studying
Head Start over time with an increasing focus on accounting for unobservable factors that

influence program exposure or participation. Early attempts to address selection employed



family fixed effects, using within-family variation in Head Start participation, but these
approaches may be limited in their ability to isolate program effects when sibling-specific
shocks or time-varying differences remain and additionally raise important questions about
selection into identification.

As causal methods improved, so too has our collective understanding of Head Start pro-
gram impact, through quasi-experimental studies leveraging features of program availability
and eligibility, and a large, nationally representative randomized control trial commissioned
by the federal government and conducted in the early 2000s. The latter study facilitated
documentation and exploration of treatment-effect heterogeneity, providing better under-
standing of who benefits in what contexts. Importantly, existing syntheses of early childhood
program, and Head Start, effectiveness pre-date or exclude several of these important devel-
opments in the literature. While evidence suggests that Head Start can improve children’s
short- and long-term outcomes, there is no single Head Start program and effectiveness varies
considerably across centers.

This analytic review of the Head Start literature first briefly presents the economic per-
spective on investment in disadvantaged children’s early childhood years, a conceptual foun-
dation that mirrors the motivation of Head Start’s creators in the 1960s. The paper then
discusses the importance of program-no program contrast when understanding Head Start
impact, and documents how both Head Start and counterfactual conditions have changed
over time in important ways.

With this context, this review considers the nature of the comparisons drawn in rigorous
studies of Head Start impact, the treatment effects estimated under different assumptions
and the heterogeneity thereof, and the challenges in measuring takeup. The paper synthesizes
what we know—and still need to know—about Head Start effectiveness, and discusses the
relevance of existing findings, particularly from early deployments of the Head Start program,
for current policy. The evidence coalesces around several key themes. Head Start can be
effective at improving children’s outcomes but there is considerable variation in program
effectiveness by context, children served, and the nature of the program delivered. Children
who enter the program with greater disadvantage and those who would otherwise be in
informal care are the most likely to benefit. This evidence points to the importance of
program quality, and in particular, identifying children, families, and places for whom and for
which Head Start programming would generate the largest contrast, relative to counterfactual
experiences, in inputs to children’s early development.

In addition, the literature suggests that cognitive test scores over the short-term may be
uninformative or loosely informative about the likely long-term effects of the program. A

greater understanding of the pathways through which ECE investments alter long-run life



chances could facilitate better measurement and assessment of program effectiveness more
immediately. Focusing exclusively on measuring the direct effects of Head Start on partic-
ipants misses the dual role ECE programming plays in supporting children’s development
while allowing parents to engage in gainful activities. Though the evidence is more limited,
Head Start does increase maternal employment and may generate important spillovers to
peers, siblings, and communities. Finally, and relatedly, our current tools for measuring pro-
gram impact are ill-suited for assessing Head Start’s effectiveness in the changing landscape
of ECE in the United States.

The paper proceeds as follows: Section 2 discusses the economic arguments for invest-
ments in early childhood, the impetus of Head Start, and describes the characteristics of
children served by the program over time. Section 3 presents a conceptual framework for
understanding program—no program contrast in inputs to human capital production, and
evidence about how this contrast has evolved over the past several decades. Section 4 pro-
vides an overview of approaches to measuring Head Start effectiveness and the treatment
effects estimated in different research designs, and Section 5 outlines implications for a Head

Start research agenda building on what we have learned.

2 Early Childhood Investments

Early childhood as a foundational, and particularly impactful, period for investment in
children’s development has garnered much interest among scholars, policymakers, and prac-
titioners alike. Economists come to the study of early childhood through the lens of human
capital investment and the returns to such investment across the lifecycle. Many of those
same arguments undergirded the creation of the Head Start program and its inclusion in the

broader War on Poverty effort.

2.1 Early Years as a Critical Period

Early childhood interventions have generated attention as an efficient, and potentially equity-
enhancing, means to support children’s early skill development and later-life wellbeing (Cur-
rie, 2001; Heckman| [2000; Heckman and Masterov, [2007). The underlying conceptual founda-
tion suggests early childhood investments have the potential to generate substantial returns
to individuals, their families and communities, and society as a whole. First, researchers have
extensively documented the early emergence and persistence of gaps in skills and outcomes
by family socioeconomic status (Duncan and Magnuson, 2013; Lee and Burkam)| 2002; Wald-

fogel and Washbrook, 2011). In addition to these documented gaps in both cognitive and



non-cognitive skills, researchers have established both the importance of early skill develop-
ment for the manifestation of subsequent skills, and the role that that early gaps play in the
formation and persistence of later gaps in educational attainment and labor market success
(Currie and Thomas|, |1999; Duncan et al., |2007; Heckman) [2000; Waldfogel and Washbrook,
2011).

The productivity of early childhood investments stems from complementarities between
early skill development and subsequent human capital formation as well as the long time
horizon over which they can realize their return. Researchers also point to the malleability
of the young brain, fostering acute susceptibility to developmental intervention at young
ages. The developmental psychology literature asserts that this plasticity is declining in age
supporting the notion that earlier is better (Knudsen et al. 2006; Shonkoff and Phillips|,
2000). Bailey and coauthors (2017) describe two types of pathways through which early
childhood investments may generate durable skills: through the development of malleable,
fundamental skills that would not have emerged otherwise, and through the production of
right-time skills and capacities that allow a child to avoid bad outcomes or capitalize on
opportunities at a particular moment in time (“foot-in-the-door”). These two conceptual-
izations of skill-building illuminate ways in which skill development in the early years could
persist, or not, beyond the timing of intervention.

Against this theoretical backdrop, there is a growing body of empirical research docu-
menting that early childhood programs can generate meaningful and lasting improvements
in children’s life chances, including evidence from the Abecedarian Project, Boston pre-
kindergarten programs, the Perry Preschool Project, the Project STAR class-size reduction
intervention in kindergarten, and Head Start itself. This burgeoning literature documents
effects on educational attainment, labor market success, and other measures of health and
well-being into adulthood (Campbell et al., 2014; |Dynarski et al., 2013} |Chetty et al., 2011}
Deming, [2009; Gray-Lobe et al., [2022; |Schweinhart et al., 2005). Because of the impact on im-
portant long-run outcomes, with societal implications beyond the privately realized benefits,
programs targeting the earliest years of life can produce sizable social benefits when assessed

in a marginal value of public funds (MVPF) framework (Hendren and Sprung-Keyser, 2020)).

2.2 Head Start Origins

Built on these arguments and designed by developmental psychologists and social scientists,
the Head Start program began in 1965 as a component of Lyndon B. Johnson’s War on
Poverty, initially funding 8-week summer preschool programs across the United States and
serving over 500,000 children. President Johnson declared in May 1964—as Head Start and



the suite of War on Poverty programs were being designed—that, “poverty must not be a
bar to learning and learning must offer an escape from poverty.”

Head Start’s creators intended for it to support child development and to prepare children
from disadvantaged households for school entry, but it varied considerably in how (and how
intensely) it was deployed at the local level, by design. The White House Office of Economic
Opportunity (OEO) issued a grant application that emphasized “medical, cultural, and
self-esteem or self-discovery activities,” notably omitting any explicit mention of cognitive
or academic skill-building as a critical component. Additionally, there was an emphasis—
across all OEO activities—on community, and especially parent, involvement. Local control,
which is emphasized to this day, was facilitated by the flow of funding directly from the
federal government to local grantees. In the early years of Head Start rollout, program
administrators emphasized it nationwide reach and the diversity of communities receiving
funds.

Consistent with a “whole child” focus of the program, Head Start provided many services
that resembled those of a health care center and community center, including medical ex-
aminations and dental care, parent education and community organizing and development,
and direct employment of community members and parents in center operations. Many
children received vaccinations and their first checkups with a doctor and dentist through
the program, and Head Start centers operated as hubs for families in accessing other social
services, including nutrition and health care. While there was variation, the program was
low duration, on average, in those early years, with children only participating in a few hours

of programming per week.

2.3 Children Served, Over Time

At its inception, the Head Start program served very disadvantaged participants, and chil-
dren living in households below the poverty line in 1965 lived in very resource-deprived
circumstances. According to U.S. Census Bureau program reports on the early years of
Head Start: 50 percent of program participants were Black; less than one-third of partici-
pating children’s mothers had high school diploma or more schooling; nearly 70 percent of
mothers were unemployed; and approximately 10 percent of families reported no running
water at home.

The average Head Start participant has changed over time, due in part to demographic
change, but also changes to the material conditions children in low-income families expe-
rience. As displayed in Figure 1, since 1988, Head Start has increasingly served younger

participants (i.e., more infants and toddlers and relatively fewer preschool-aged children).



The proportion of Head Start participants that are Black has declined and nearly 40 per-
cent of present-day participants are Hispanic. About a quarter of Head Start children speak
Spanish as their primary home language. Characterizing the context in which Head Start
centers operate, participating children are less likely to have no health insurance or to have
no consistent dental care at the time of Head Start enrollment (since 2003 when programs
began collecting these measures, and certainly since program inception when children and
families had far less access to health insurance and care).

Today, Head Start serves over 800,000 young children with over $11 billion in annual
federal appropriations, and the program continues to serve children from families earning
income at or below the federal poverty level. As such, Head Start evidence speaks to the
effects of a targeted, means-tested program, which could be quite different from the effects of
a universal or near-universal program like many state public preschool programs currently in
operation or under consideration. In fact, |Cascio| (2023) documents larger gains for children
from low-income families from universal programs relative to targeted programs, justifying

their relatively higher costs per disadvantaged child served.

3 Understanding Counterfactuals

In the 60 years since Head Start began, the program has evolved. Alongside those changes,
the early childhood experiences of U.S. children, including children from low-income house-
holds, have changed considerably. Interpreting the trends in Head Start effects — and the
relative magnitude of changes in counterfactual conditions and the nature of Head Start
inputs to child development over time — has been the subject of interest among researchers,
though to a limited extent. Researchers have pointed to this evolution of the relative expe-
riences, particularly in the gap in Head Start and counterfactual inputs to early childhood
development for children from low-income families, as potentially contributing to declining
Head Start effectiveness over time. Policymakers, however, are vitally interested in this
question of whether, in fact, Head Start has become relatively "worse” over time. This line
of inquiry rests, of course, on an empirical question, but one that is difficult to answer with

available data.

3.1 Assessing Contrast

Because differences in outcomes for program participants and non-participants are likely
a function of differences in inputs to the production of human capital, it is important to

understand both what the Head Start program provides and what eligible, exposed, or par-



ticipating children would otherwise experience in the early childhood years in the absence
of the program. Both of these pursuits are challenging in terms of data availability and our
capacity to measure — and our knowledge of how to best do so — key aspects of the early
childhood environment.

Any gap in developmental inputs likely corresponds to the expected change, or lack
thereof, in outcomes. Figure 2 presents a simple depiction of comparing inputs to the pro-
duction of children’s human capital (1) in the absence of Head Start (“home” and other early
childhood experiences) and (2) with Head Start across the distribution of family socioeco-
nomic status. The quantity and quality of counterfactual experiences are increasing in family
resources, both historically and today, and since Head Start serves children from disadvan-
taged families, the change in human capital inputs for Head Start-participating children is
only realized at the low-end of the family resources distribution (up to s, the SES-eligibility
threshold for Head Start participation). The Appendix presents a simple corresponding
model to this framework in which outcomes for Head Start children and non-Head Start
children are a function of the human capital inputs.

The figure depicts improvements in both the Head Start experiences and the counterfac-
tual “home” or non-Head Start experiences of young children over time. There are likely
two important changes over time to the relationship between family socioeconomic sta-
tus and human capital inputs, in that counterfactual experiences have improved across the
family resources distribution (an upward shift in the curve) and perhaps, although less well
documented, more pronouncedly for high-income families (a steepening of its slope). The
Head Start program has also changed over time, likely constituting an improvement in both
the quantity and quality of inputs that the program provides.

Two predictions derive from the simple conceptual model: (1) that for any individual
child or group of children in Head Start, their outcomes are a function of the gap in inputs
generated from the program-no program contrast in their circumstances and settings, and
(2) that changes over time in the effectiveness of Head Start are a function too of whether
those differences have grown or shrunk over the same period. Straightforwardly, the open
question about Head Start effectiveness over time — whether the program has gotten better
or worse — corresponds to the relative size of the gaps in program-—no program experiences
historically and today.

While changes for the entire family SES distribution would be of interest when thinking
about universal or quasi-universal preschool programs, we are focused on the left tail. If the
change in the quantity and quality of Head Start inputs from 1965 to 2025 is larger than
the change in the quantity and quality of counterfactual inputs for children from low-SES

families over that same timeframe, Head Start would be more effective today than in early



iterations of the program. Conversely, if counterfactual conditions have improved more from
1965 to 2025, Head Start would be less effective. And finally, what may be empirically
true in specific contexts in the U.S., if both Head Start and counterfactual experiences have
improved to a similar degree over time, Head Start could be similarly effective today, relative

to a much improved set of outside options.

3.2 Changes in the Program Over Time

While legacies of the original Head Start program continue to shape its modern-day imple-
mentation, much has changed as well. Figure 3 shows the growth in federal appropriations
and in program enrollment, depicting the quick pivot in the early years from a summer pro-
gram serving more children to a more intensive school-year program serving fewer children.
The Head Start program grew in the 1990s, concurrent with welfare reform and expansions
of the program, and largely leveled off in the early 2000s. The program contracted in the
COVID-19 pandemic and remains smaller in total enrollment and funding relative to its
pre-pandemic size.

Changes to programming accompanied the program’s growth. As depicted in Figure 4,
the 1990s and 2010s constituted periods of increasing program intensity as measured by per
child spending in the program. To put Head Start’s per pupil spending in context of K-12
expenditures, current levels of annual spending per enrolled child are similar, but growth
in Head Start spending has been much more dramatic, increasing 140 percent since 1990
as K-12 expenditures have increased 49 percent in that same timeframe. Over this time
period, the service hours and mix for the average Head Start child are also changing. While
Head Start continues to provide a range of programming, including health and nutrition
services and social and emotional skill development, with a focus on parent involvement
and community partnerships, there is now an explicit focus on cognitive skill development,
including literacy and numeracy. The Head Start program has intensified in some ways
alongside its emphasis on academic school readiness, including heightened expectations for
teacher credentials, increased duration, and smaller child-caregiver ratios.

Figure 5 depicts some of these programmatic changes, as supplied by Head Start grantees
in annual reports. In particular, Head Start children are much more likely today to be in
a full-day, full-week spot relative to the 1990s version of the program. Children are less
likely to have access to transportation from their program. The proportion of Head Start
teachers who exit in the course of a year (”teacher turnover”), which we can measure starting
in the early 2000s, typically hovers around 15 percent. In recent COVID-affected years, it

jumped to as high as 40 percent and remains elevated. Turnover for other types of staff in



Head Start centers has been relatively constant since 1988, at about 10 percent. According
to the Program Information Reports data, child-caregiver ratios reached their series low of
10:1 just prior to the pandemic and have reverted to 15:1, where they hovered from 2003 to
2013.EI Child-home visitor ratios are high at the center level (100:1) because home visitors
only typically provide intensive services to a subset of Head Start-participating children and
conduct the one-on-one services on a rotating basis. These ratios have been stable over the
series with small decreases in the pandemic-affected years.

We know little about measuring “quality” in Head Start, and in ECE settings more gener-
ally. Several tools exist to capture quality and states build information and reporting systems
around measures of quality in ECE, but there is scant causal evidence on whether specific
features or characteristics of programs lead to improved child outcomes. Suggestive evi-
dence points to the importance of attached, stable relationships between child and caregiver
as a critical component (Piantaj, |1997; Sabol and Pianta, 2012)). Other work investigating
Head Start quality documents correspondence between higher Head Start spending and more
funding directed to child-specific uses and better child outcomes (Currie and Neidell, 2007)),
and between home visiting and full-day programming and center-level effectiveness (Walters|,
2015)). The latter finding has been confirmed in experimental studies of full-day settings in
other early childhood contexts (Atteberry et al., 2019; (Gibbs, 2023).

3.3 Counterfactual Conditions Over Time

There have been substantial changes to children’s early childhood experiences, apart from
Head Start availability and participation, fundamentally altering the counterfactual to Head
Start for likely-eligible children. Parents spend more time with children and invest in their
development in other ways, including more reading time, learning materials, and educational
activities (Bassok et al. 2016). While these increases have been realized for all families
regardless of socioeconomic status, some argue that the growth has been most pronounced
for higher-income families (Kalil et al., 2016]).

The formal early childhood care and education landscape has also changed considerably
alongside the growth in Head Start. Despite some declines during the COVID-19 pandemic,
far more children participate in formal “preschool” in public and private settings before
entering K-12 schooling in the U.S., growing from about 10 percent in 1965 to 60 percent
today, though there are pronounced disparities by race/ethnicity and family socioeconomic
status (Cui and Natzke, 2021} Flood et al., 2022). Forty-four states and DC now have public

Tt is worth noting that some reduction in ratios would be mechanically related to the changing age
composition of Head Start participants, with the shift in the last two decades from preschool-aged children
towards serving more toddlers, as displayed in Figure 1.



pre-K programs, and 37% of four year olds participate in state-funded pre-K (Friedman-
Krauss et al., 2024). Participation rates in public pre-K are far lower when focusing on three
year olds, reaching eight percent in the 2023-2024 school year.

As mentioned, the average Head Start participant today is less likely to enter the pro-
gram without health insurance or having never received dental care. These trends point to
important changes to the context in which Head Start operates, particularly with respect
to social services and supports for low-income families. Many of these programs, including
nutrition assistance and health care coverage, developed and expanded alongside the Head

Start program.

4 Measuring Head Start Effectiveness

Researchers and those interested in evidence-based policymaking know that measuring the
impact of the Head Start program is complicated by evaluation challenges that have existed
since the program began and are common across social policy impact evaluation. Early
studies of Head Start were limited in their ability to overcome these challenges, but recent

methodological innovations have allowed for advances in this area.

4.1 Challenges in Research Design

Researchers have over time sought to identify comparable groups of non-exposed children,
families, or communities to better estimate and understand Head Start impact. Selection
into Head Start exposure manifests in both the availability of Head Start across communities
and in participation in Head Start by children and families, hindering researchers’ ability
to isolate the effects of the program from other potential confounding factors. Because
these underlying selection mechanisms could lead to countervailing predictions about the
interaction between participant characteristics and program effectiveness, it is difficult to
sign the direction of the likely bias in comparing those exposed to Head Start and not.

In particular, families eligible for Head Start are likely negatively selected because of
their disadvantaged circumstances, but among eligible families, those that seek out and
secure Head Start for their children may be positively selected on unobservable dimensions.
Similarly, communities that operate Head Start programs have otherwise unmet need for
early childhood programming for children from disadvantaged families and may lack other
resources; however, communities that have established partnerships to provide Head Start
and apply for and receive Head Start funding may have infrastructure and social capital

advantages relative to their non-receiving counterparts.
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Identifying the causal effects of Head Start requires research designs that can plausi-
bly rule out alternative explanations for differences in outcomes, including the underlying
selection mechanisms — selection into provision and selection into participation. Early at-
tempts to estimate program simply compared Head Start participants to non-participants
(Westinghouse Learning Corporation, 1969), and then evolved to attempts to control for
some (limited) observable characteristics of participants and non-participants (Barnow and
Cain|, [1977). Research has evolved to identifying plausibly exogenous variation in program
exposure or participation, attempting to address unobservable determinants of exposure or
participation, but those applications continue to be relatively rare.

Finally, measurement of Head Start effectiveness requires data that can facilitate such
analyses, and the data needs can be quite intense when trying to understand the impact of
the program across contexts and over the long run. Studying Head Start requires data on
the program, either its existence at a particular time and in a particular place, intensity, level
of funding, enrollment, or specific aspects of program delivery, and data on the outcomes of
interest, which could be at the individual child, family, or community level. In the case of
Head Start, long-term effects may be of particular interest as the program was conceived of
as an anti-poverty program and an investment in children’s future productivity — and that

long time horizon for such outcomes to be realized compounds these data challenges.

4.2 Drawing Comparisons

Given these challenges, there are a limited number of instances in which the three critical
conditions are met: (1) the researcher can observe Head Start participation, availability,
or exposure in data, (2) the researcher can credibly isolate the effect of Head Start with
plausibly exogenous variation in participation, availability, or exposure, and (3) there are
available measures of the relevant outcomes, including potentially over the long run. The
modern literature deploys quasi-experimental methods, leveraging sibling comparisons, eli-
gibility rules, or program rollout or expansion, as well as the nationally representative Head
Start Impact Study (HSIS), which employed a multi-site randomized control trial, to ex-
plore Head Start effects, and variation therein. In particular, recent advancements in the
quasi-experimental literature provide evidence from earlier iterations of the program (cohorts
participating from the late 1960s through the 1990s), and reanalyses of the HSIS allow for

exploration of short-run effects for more recent cohorts.
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4.2.1 Family Fixed Effects

The earliest studies of Head Start that took seriously unobservable factors influencing selec-
tion into program exposure or participation employed comparisons within family, drawing on
cohorts of Head Start-participating children from the late 1960s through the 1990s (Currie
and Thomas|, [1995; [Deming, 2009; (Garces et al., 2001)). This literature relies on family fixed
effects (FFE) to control for common aspects of the family environment and upbringing and
leverage comparisons among siblings who differ in their exposure to or participation in Head
Start. Earlier evidence points to positive medium- and long-term effects of program partici-
pation in the forms of increased educational achievement and attainment and reduced grade
repetition and engagement in crime and risky behaviors (Deming, [2009), with some work
documenting concentrated effects among white children (Currie and Thomas|, [1995; (Garces
et al.; [2001). More recent reanalyses, however, present a mixed picture of long-term results
(Bauer and Schanzenbach, |2016; [Pages et al., [2020).

Even if FFE designs convincingly address selection concerns in isolating the Head Start
treatment effect — which may be more plausible for earlier cohorts of Head Start exposed
families due to program introduction — recent evidence highlights differential selection into
identification in these settings. This finding has implications for the external validity of such
estimates, and their comparability to other estimates in the literature. Perhaps most impor-
tantly for the interpretation of FFE designs, Miller, Shenhav, and Grosz (2021) demonstrate
that families that contribute to the identifying variation in these studies differ in important
ways from the average Head Start family, and Head Start participating child. In particu-
lar, selection into identification of Head Start treatment effects, conditional on child/family
characteristics, results in over-representation of larger families (Miller et al.; 2021). These
differences between the identifying sample and broader sample of interest, coupled with
treatment effect heterogeneity, imply that the family fixed effects estimates overstate the
average treatment effect (ATE), i.e., children from large families likely experience different
(larger) effects than the average Head Start participant. In two longitudinal datasets, the
authors find that reweighted-on-observables fixed effects estimates, intended to capture the
Head Start participants’ ATE, are substantially smaller (e.g., educational attainment effect
for white Head Start participants in the Panel Study of Income Dynamics is 83% smaller
when reweighted relative to the FFE estimate) (Miller et al., 2021)).

Further complicating the interpretation of FFE estimates is recent evidence documenting
sibling spillovers of ECE investments, in the context of the Perry Preschool Project (Bennhoftf!
et al., 2024} |Garcia et al., 2021)). To the extent that one child’s exposure to programming
alters parents’ behavior, resources in the home, or sibling interactions with one another, the

program could have indirect effects on other children in the family. Evidence from across
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the Head Start literature, and discussed in more detail in subsequent sections, does point to
important effects on parents which could manifest in better outcomes for siblings. In the case
of the Perry Preschool Project, the authors suggest that these documented within-family
spillovers contribute to an even more favorable for benefit-cost ratio for the intervention
(Bennhoff et al.| 2024; Garcia et al., 2021)).

4.2.2 Discontinuities in Program Exposure

Literature leveraging differences in Head Start exposure via discontinuities in receipt of
grant-writing assistance and families’ program eligibility also focuses on earlier time periods,
analyzing cohorts from the late 1960s through the mid 1970s (Ludwig and Miller, [2007) and
participants from the early 1980s through the early 2000s (Carneiro and Ginjal 2014)) respec-
tively. Ludwig and Miller (2007) use a discontinuity in grant-writing assistance, provided to
the 300 poorest counties to bolster their capacity to apply for the federal funding in the early
years of the program. The grant-writing assistance discontinuity produced large increases in
Head Start funding levels, and the authors found that Head Start reduced child mortality
due to "program-susceptible” causes and may have also increased educational attainment
(Ludwig and Miller|, 2007)).

Looking at more recent cohorts and focusing on boys, Carneiro and Ginja (2014) use
discontinuities in program eligibility rules to explore adolescent and young adult health and
behavioral outcomes for Head Start participants in the 1980s through the 1990s. Disconti-
nuities in program eligibility predict Head Start participation for male children only, so they
focus on this sample. Head Start participation leads to reductions in health and behavioral
problems in adolescents, and lower likelihood of criminal engagement and idleness for young
adults (Carneiro and Ginjaj, 2014).

4.2.3 Geographic Variation in Program Access

The most recent evidence on Head Start effectiveness builds on an approach deployed in
the literature on the impact of in-kind transfers, including nutrition programs for pregnant
women and families (Almond et al., 2011; Hoynes and Schanzenbach| |2009; Hoynes et al.|
2011, 2016) and the War on Poverty’s Community Health Centers (Bailey and Goodman-
Bacon|, 2015)). These studies capitalize on variation in Head Start access or exposure across
geography and over time (Bailey et al., 2021; Barr and Gibbs, 2022; Johnson and Jackson),
2019; [Kose, 2023; Thompson, 2018]).

Head Start has the additional features, relative to other government transfer and safety

net programs, of narrow age targeting and family income-based eligibility. Researchers have
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capitalized on those program attributes alongside cross-county and over-time variation in
program introduction, lending further credence to the application of this design in isolating
the causal effect of Head Start exposure. Bailey and coauthors (2021), Johnson and Jackson
(2015), and Thompson (2018) all use geographic variation in program exposure, particularly
as Head Start initially rolled out across the country, to explore impact. They generally find
effects on human capital and economic self-sufficiency in adulthood (Bailey et al., |2021),
positive effects on educational attainment and earnings and reductions in poverty and in-
carceration that were enhanced when followed by increased K-12 spending (Johnson and
Jackson, [2019), and improved health, educational attainment, and labor market outcomes
through age 48 (Thompson, [2018).

Given these documented effects on the first generation, Barr and Gibbs (2022) investigate
intergenerational transmission of Head Start effects using similar archival records of the early
introduction of the program, and fortuitously timed survey data, finding substantial spillovers
to the children of those exposed to Head Start in its rollout in the late 1960s, including
reduced criminal engagement and teen parenthood and increased educational attainment
— effects corresponding to $35,000 improvement in expected earnings and large enough
to effectively close the 2nd-generation gap in long-term outcomes between individuals with
more and less advantaged grandmothers (Barr and Gibbs, 2022)). The quasi-experimental
literature is well positioned to explore long-term effects given the nature of the designs.
The evidence suggests that those exposed to Head Start as children engage in different
parenting behaviors and approaches later in life, which could serve as one relevant pathway to
intergenerational spillovers (Bauer and Schanzenbach| 2016; Barr and Gibbs, 2022). Indeed,
Barr and Gibbs (2022) document improved home environments in early life for the children
of Head Start-exposed mothers.

Using more recent variation via funding expansions in the 1990s, Kose (2023) uses federal
funding changes across counties in Texas in that time period to explore impact on children’s
subsequent academic achievement, and documents that Head Start funding expansions im-
proved test scores, particularly for Hispanic students from low-income households, who ex-
perienced increased language proficiency and lower likelihood of identification for special

education services (Kose, [2023)).

4.2.4 Interpreting Quasi-Experimental Impact Estimates

Taken together, this literature coalesces around the central empirical finding of pronounced
positive effects for those exposed to Head Start from the late 1960s through the 1990s,
particularly in the form of increased educational attainment. Figure 6 presents the estimates

of program impact on likelihood of high school graduation from across the quasi-experimental
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literature, shown as estimates of the implied treatment on the treated (TOT) effect, by
timing of program cohortE] TOT estimates (as presented in Figure 6) inflate intent-to-treat
estimates by the respective authors’ preferred measure of program takeup or participation —
with the exception of FFE estimates that already have a TOT interpretation — in accordance
with the nature of their research design. Importantly, authors typically encourage caution
when interpreting scaled estimates because of difficulty in measuring the first stage of Head
Start participation due to recall bias in self-reported participation and misclassification error
(Barr and Gibbs| [2022). First-stage estimates range from 0.24 (Thompson, 2018), to 0.53
(Barr and Gibbs|, 2022), to 0.74 for male respondents in the eligible age group (Carneiro
and Ginjaj, 2014). Measurement of the first stage, which looks different across applications,
has important implications for interpreting the magnitudes as well as for comparability
of estimates across settings. Notably, the confidence intervals of the underlying intent-to-
treat estimates of program impact on high school completion overlap, providing suggestive
evidence that the estimates may not differ statistically.

While previous work (Duncan and Magnuson|, 2013)) has suggested declining Head Start
impact over time when looking at test score measures immediately following the program,
there is no clear pattern of time trends in effects when looking at the longer-term outcome of
high school completion. Importantly, work in this vein that looks at both test score effects
and longer-term effects affirms that long-run benefits can be realized even in the absence
of intervening test score improvements (Barr and Gibbs, 2022; Deming), |2009; Ludwig and
Miller, 2007). This pattern of either no short-term cognitive gains with emerging longer-
run effects or evaporating test score effects is also realized in studies of the Perry Preschool
Project, deployed with disadvantaged preschool-aged children in Ypsilanti, Michigan in a
similar timeframe as the introduction of Head Start, and Sure Start, modeled after aspects
of Head Start and introduced in 1999 for children under age five in England (Carneiro et al.|
2025; |Schweinhart et al., 2005). Researchers point to the forms of skill development that ECE
programs support and the interaction of those skills with features of subsequent schooling
environments as potential explanations for skill “fadeout” (Bailey et al., 2017; Heckman
et al., 2013} [List and Uchida, 2024]).

To the extent there are spillovers from program exposure within a cohort or community,
estimates of direct effects on participants should be interpreted with some caution. In fact,
comparisons of participants and non-participants in the same places or schools may not be
the correct way to think about impact estimates of Head Start, which has features of a place-

based policy and is intended to generate family- and community-wide effects. For example,

2While high school completion is the most common long-run outcome across studies, years of schooling
and college-going show similar patterns when included in the set of investigated outcomes.
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one type of spillover relevant for fully measuring Head Start effectiveness is the impact of
Head Start-exposed students on their classroom peers in subsequent school environments.
Because of non-random sorting to schools and classrooms, these "peer effects” or classroom
compositional effects are difficult to isolate. In a study that capitalizes on the within-school
formation of peer groups for identification, the authors document spillovers of peer preschool
(including but not limited to Head Start) participation to their classmates’ reading and math
performance, but little evidence of effects on non-cognitive skills (Neidell and Waldfogel,
2010).

4.3 Reanalyses of the Head Start Impact Study

The national HSIS employed a multi-site randomized control trial in which Head Start
applicants to oversubscribed centers in 2002-2003 were randomly assigned to the offer of a slot
or not. This approach produced a nationally representative sample of 4,667 newly entering
three- and four-year old children who were followed from their Head Start participation
through the primary grades of elementary school.

The much-discussed main findings from the HSIS showed initial skill advantages, at the
end of the Head Start year and kindergarten entry, that faded by first and third grades
(Puma et al.| 2005, 2010}, 2012). These lackluster results for Head Start on average were
widely presented as evidence that the program does not work. There has been no further
follow-up of the HSIS participants, so these estimates are limited to relatively short-term
outcomes, immediately following the program year and in the primary grades of schooling.
As discussed, this pattern of “fadeout” in test score effects could relate to the type of skills
that are and are not impacted by Head Start participation and could also be shaped by the
subsequent schooling environments into which children transition. Re-analyses of HSIS data
suggest a more nuanced picture that relates back to the importance of understanding the
counterfactual to Head Start in different contexts (Montialoux, 2016)).

While the quasi-experimental literature has attempted to unpack treatment-effect het-
erogeneity, these pursuits are generally underpowered to detect variation in treatment ef-
fectiveness across subgroups. Researchers have used the HSIS to demonstrate that average
affects mask substantial heterogeneity in the effectiveness of Head Start across contexts and
for different children and families. In particular, authors have documented considerable vari-
ation in impact by Head Start center (Morris et al. 2018; Walters|, [2015). Walters (2015)
characterizes the variation across centers, nearly 20 percent of a standard deviation in test
scores, as larger than standard estimates in the literature of the variation in teacher- or

school-level effects. Morris and coauthors (2018) document similarly sized variation across
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centers using different methods. Centers with full-day programming and those providing
home visiting services generate larger effects on test scores though those estimates are not
causal (Walters, 2015).

Importantly, many children who did not get Head Start participated in other forms of
formal, nonparental ECE. Effects are more pronounced among children who would otherwise
be in parental or relative care (Bloom and Weiland}, 2015} |[Feller et al., 2016; [Kline and Wal-
ters, 2016), and Head Start centers that draw young students from other forms of preschool
produce very little or no improvement on measures of skill development (Feller et al., [2016;
Walters|, 2015). There is also suggestive evidence that effects are larger and more persistent
for the three year old cohort in the HSIS, perhaps pointing to the less robust outside op-
tions for this age group (Gibbs et al., |2011; Kline and Walters| [2016). Additionally, across
methodological approaches, evidence shows that children with low skills at program entry
experienced the greatest benefit and effects for Spanish speakers persisted (Bitler et al. 2014}
Bloom and Weiland, 2015} Feller et al., 2016]).

4.4 Defining Takeup

In the existing literature, authors have estimated program takeup from historical records
and program eligibility rules, but participation rates among a study population vary over
time and geography, resulting in first stages that are quite different across studies. These
magnitudes have implications for the interpretation of treatment on the treated estimates.

In Figure 6, estimates of Head Start impact are scaled by the authors’ preferred first
stage. Often, particularly when assessing treatment effects for the historical Head Start
program, these rest on a number of assumptions and are not well established in existing
data. Over time, as documented in this paper, alternative options arose which alter the
interpretation of the Local Average Treatment Effect (LATE) estimated in many studies. As
Kline and Walters| (2016)) show, with multiple counterfactual conditions, estimating standard
just-identified instrumental variables (IV) recovers a weighted average of sub-LATEs which
are treatment effects relative to specific counterfactual conditions. They consider specifically
alternative center-based preschool and no preschool (or home care), and partition Head Start
applicants into always takers, compliers who switch from other center-based care, compliers
who switch from home care, never takers in other center-based care, and never takers in
home care. As such, the group of children who enroll in Head Start is comprised of the first
three categories.

In the case of Head Start, and particularly present-day Head Start, the IV coefficient

takes the form of:
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IV — WLATEyps + (1 — w) LAT Ee o

where LAT FEq_,y, is the LATE for Head Start participants would would have alternatively
been in no formal early childhood setting, likely parental or relative care, and LAT E.._ps
is the LATE for children who would have otherwise been in an alternative early childhood
program.rf] Consideration of the component parts of the LATE estimate becomes especially
relevant when assessing evidence on the modern-day implementation of the Head Start pro-
gram, against a backdrop of multiple care settings and providers. Depending on the nature
of the policy regime, the social planner may be more or less interested in particular sub-
LATEs. For example, a regime focused on expanding slots where preschool participation is
otherwise low would be interested in the comparison to home care while a regime focused
on improving the quality or intensity of Head Start slots may want the deployment of those
resources to outperform available alternatives.

Kline and Walters (2016) document substantial variation within the HSIS in the complier
share across study years and age cohorts. That is, their estimates of the share of Head Start
compliers shifted from preschool alternatives ranges from 0.28 to as high as 0.72. They show
that the alternative setting for compliers moving from other center-based care is quite similar
— publicly funded with comparable programming. The most common outside option is a
state-funded preschool program. Considering the alternative ECE settings has important
implications for interpretation of effects and benefit-cost analyses. Berne (2024) and Zerpa
(2025) discuss these considerations in scaling I'TT estimates of pre-K expansions, highlighting
critical assumptions about both substitution across programs, but also in determining who
is affected by expansions that may alter the mix of children in particular settings and could

affect resources and quality outside the focal setting.

4.5 Documenting Broader Effects

Evidence from both strands of the literature points to important effects beyond the di-
rect effects on Head Start participants, suggesting other important pathways to longer-run
and broader Head Start impact through program effects on families. In particular, quasi-
experimental evidence suggests that certain subgroups of mothers worked more and sought
more schooling as a result of their child’s Head Start access (Pihl, [2022; Wikle and Wilson,
2023). In the more recent HSIS, authors similarly document effects on some mothers’ em-

ployment and educational attainment (Sabol and Chase-Lansdale, [2015; Wikle and Wilson/,

3The weight is calculated as follows: w = (* E’fgﬁ?}gZﬁﬂiggigf’zh(ﬁg])
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2023)). These effects are concentrated among single mothers with some suggestive evidence
of more pronounced effects for Black mothers.

Also in the context of the HSIS, Gelber and Isen (2013) estimate program effects on
parenting practices, including time spent with children engaged in reading and on math
activities and time non-resident fathers spent with their children. These effects persisted
beyond the program year (Gelber and Isen, [2013). Effects on parents point to potential
pathways through which Head Start could affect children’s own longer-run outcomes and
through which the program could generate intragenerational spillovers to siblings and other

peers.

5 What We Know and Need to Know

Measuring the longer-term and broader effects of Head Start can inform how we think about
public investments in early childhood, and the return on those investments. Because of the
scale and maturity of the Head Start program, researchers have built a robust evidence base
on its effects. The Head Start literature speaks specifically to the impact and effectiveness
of a targeted ECE program, and can help us move beyond the debate over, “Does Head
Start work?” to a deeper understanding of when such investments work, relative to what,
in what contexts, with what features, and for which children. Recent rigorous contributions
to the literature can facilitate portability of retrospective findings to consideration of the
present-day program and its current participants.

While Head Start has been the subject of impact research since its early years, the last
decade has moved our collective understanding of the program’s effectiveness substantially
forward, providing insights for the broader literature on early childhood investments as well
as for policy. We have evidence that Head Start can alter children’s trajectories in meaningful
ways, with implications for their own wellbeing, their families, and society, but more recent
evidence is muddied by a lack of long-term followup—which would facilitate linkage of short-
run patterns with long-run outcomes of interest—and thus more complex to interpret. It
highlights, in particular, the importance of understanding relevant comparisons.

In particular, advances in the quasi-experimental literature, and in approaches to an-
alyzing experimental data, have allowed for greater exploration of how Head Start effects
vary across settings, over time, and for children with particular characteristics — dimensions
along which we would expect, ex ante, program effectiveness to vary. Questions remain, how-
ever, about whether the long-term effects realized by Head Start cohorts in the late 1960s
through the 1990s persist for more recent participants in the program.

This synthesis of existing work focuses on (1) children served in Head Start, (2) program-—
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no program contrast for these children over time, and (3) the comparisons drawn in the
literature to extract key insights and lessons learned for the current Head Start program and

a forward-looking research agenda. Several key themes emerge:

e The literature suggests Head Start can be effective at improving important life out-
comes, and is likely most effective for the most disadvantaged at program entry and

those for whom the outside option is parental or relative care.

e Patterns of short- and medium-term test scores effects are not particularly informative
in projecting long-run outcomes, pointing to the likely important role of (less commonly

and consistently measured) social, emotional, and behavioral skills.

e Though more limited, evidence documents important effects on the parents of Head
Start participants as well as the potential for spillovers to siblings, peers, and the
children of participants which suggests our typical approaches to cost-benefit analysis

of the program may understate benefits.

e QOur focus on rigorous causal designs comparing Head Start-participating or Head Start-
exposed children to those who are not is limited in providing evidence-based lessons
for policymaking in a fragmented, mixed delivery system of which Head Start is one

part.

5.1 Social Welfare Implications

When assessing the broader welfare implications of Head Start investments, most analyses
focus on the later-life improvements in outcomes with ramifications for society, including
educational attainment, criminal justice system involvement, and health. Research also
documents cost—benefit assessments of other ECE programs, generating a range of estimates
of three to seven dollars in savings for every dollar spent providing programs such as the Perry
Preschool Project, the Carolina Abecedarian Project (ABC), and the Carolina Approach
to Responsive Education (CARE) (Garcia et al., 2020; Heckman et al., [2010). These are
likely upper bounds on the returns to ECE investments as the programs were intensive,
comprehensive programs deployed with disadvantaged populations when few alternatives
existed. As presented in the theoretical foundation for investments in early childhood, ECE
programs have a long time horizon over which to realize returns. Such investments may
also exhibit complementarities with subsequent investments. And, ECE investments may
produce positive externalities in excess of their privately realized benefits. As a result, some
ECE programs can generate large or even infinite MVPF estimates, as is the case with Head
Start (Hendren and Sprung-Keyser, [2020).
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Existing benefit-cost estimates of Head Start suggest that the program likely pays for
itself, and even modest effects on standardized test scores in the short-run can be consistent
with positive net benefits because of the multiple pathways through which Head Start af-
fects later-life wellbeing (Gibbs et al., 2011; Kline and Walters, |2016; Ludwig and Phillips|,
2007, 2008)). Importantly, in the presence of general equilibrium adjustments, substitution
across publicly-provided or funded care types, and peer effects, participant outcomes are an
incomplete capture of program effectiveness. Moreover, measures of the benefit-cost ratio or
the MVPF focus on one of the dual roles that Head Start plays, that of facilitating children’s
skill development. They do not account for effects on parental employment. Finally, they do
not incorporate within-family spillovers to siblings or the children of Head Start participants
(i.e., intra- and intergenerational spillovers) which estimates imply could be quite substantial

(Barr and Gibbs, [2022; Bennhoft et al., 2024).

5.2 Avenues for Future Research

Over time, the Head Start program has evolved alongside changes in the quantity and quality
of developmental inputs that young children experience in their early years in the U.S. In
addition, there is considerable variation in Head Start program effectiveness at the center
level, likely driven by both program quality differences and differences in counterfactual
experiences. These key facts provide the foundation for a research, and evidence-based
policy, agenda going forward.

First, unpacking variation in program effectiveness can have important implications for
policy. Leveraging what we know, and continuing to expand what we know, about treatment—
effect heterogeneity could support better program targeting. In particular, policymakers and
practitioners can use knowledge about gaps in access to resource-rich environments in early
childhood to (1) better understand where and for whom expected outcomes of program
introduction or expansion would be greatest, and (2) direct resources toward identifying the
children and families for whom a shift to Head Start may constitute the largest contrast
relative to what they would otherwise do (e.g., parental or relative care). Kline and Walters
(2016) document a reverse Roy model in that the children least likely to enroll in Head Start
are those most likely to benefit. Identifying the best policy levers to address those disparities
and fill in the gaps in access and participation could generate more bang for the marginal
Head Start buck.

Relatedly, researchers can support deeper understanding of what constitutes quality in
Head Start settings by identifying the “key ingredients” that generate improved child out-

comes. Our current knowledge base on what constitutes high-quality programming in Head
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Start centers (i.e., measures of quality that lead to improved child outcomes) is quite limited
which hampers our ability to draw direct lessons for how programs should run and on what
dimensions they should improve. There is scant rigorous research on the impact of investing
in particular program components, structural features of the ECE setting, curriculum and
instruction, teacher and caregiver characteristics, and training and professional development.
While relevant to unpacking variation in Head Start centers’ effectiveness, evidence on qual-
ity in ECE could also help maximize benefits of public dollars devoted to early childhood
investments more broadly.

The existing evidence has been informative about retrospective iterations of the Head
Start program, but the findings’ applicability to current iterations of the Head Start pro-
gram, or our deployment of public early childhood resources more broadly, is hampered by
important limitations. In particular, our lack of understanding about the pathways through
which long-term benefits are realized makes it difficult to assess the effectiveness of programs
before those long-run outcomes manifest.

Unfortunately, researchers and policymakers will always be chasing the long-term ef-
fects of modern-day programs. Beyond retrospective evaluations and benefit-cost anal-
yses of already-deployed programs, it would be immensely useful to those interested in
evidence-based policymaking to adequately and concretely measure the intermediary out-
comes that correspond to improved long-run outcomes. Given what we know about pat-
terns of test score effects, these efforts should focus on a broader range of cognitive and
social/emotional /behavioral skills. This pursuit would also benefit from measuring long-
term effects for more recent cohorts of Head Start participants via the HSIS, a missing data
point in understanding the evolution of Head Start effectiveness over timeﬁ In the context of
Head Start as well as other ECE investments, greater investigation of the channels through
which long-term effects are generated would support more immediate appraisal of program
effectiveness.

Finally, our causal research designs rely on comparisons of Head Start participants to
non-participants, making it difficult to draw conclusions about programs at scale or in gen-
eral equilibrium. The non-participant experience has changed significantly over time, which
importantly alters the nature and interpretation of these program-no program comparisons.

It may be reasonable to conclude that our current frontier tools and approaches for measur-

4Using study records to follow up on HSIS participants, who are now in their 20s, would likely be both
feasible and cost-effective. Researchers have developed agreements and deployed new methods of linking
individuals to post-secondary enrollment outcomes in the National Student Clearinghouse and earnings,
employment, and educational attainment outcomes in Internal Revenue Service tax records in influential
long-term studies of both class-size reduction in Tennessee Project STAR and Boston public preschool
(Chetty et al., |2011; |Gray-Lobe et al., 2022)).
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ing the causal effects of policies and programs are not up to the task of understanding the
full effects of Head Start, or any ECE investment, in current contexts. Given the fragmented
system of ECE provided in homes, centers, schools, and community-based settings, and
funded by both private and public sources, designs that focus on isolating participant-level
effects of one type of program will be hampered by the general equilibrium considerations
and spillovers mentioned herein. With higher levels of ECE participation among young
children and frequent changes to the landscape of ECE offerings, perhaps — rather than un-
derstanding the impact of Head Start relative to all of those outside options, or as compared
to any one of them — a new knowledge-building research agenda can focus on illuminating
the optimal deployment of public resources across the patchwork of ECE funding sources,

providers, and settings.
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Figure 1: Head Start Participants, 1988-2023
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Figure 2: Understanding Program—No Program Contrast, Then and Now
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Figure 3: Head Start Enrollment and Funding, 1965-2023
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Figure 4: Head Start Funding per Child Served, 1965-2023
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Figure 5: Head Start Programming, 1988-2023
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Figure 6: Quasi-Experimental Study Estimates of Head Start Impact
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Appendix: Modeling Head Start Effectiveness

A simple model, reflecting the framework captured in Figure 2 in the paper (reproduced as
Figure A1), can concisely capture the key components of understanding Head Start effec-

tiveness over time.

Figure A1l: Understanding Program—No Program Contrast, Then and Now
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Source: Author’s adaptation of conceptual model in [Cascio and Schanzenbach| (2014]).

Let s € [0, 5] denote family socioeconomic status (SES), where § is the SES-eligibility thresh-
old for Head Start participation. Additionally, let:

e H; denote the quantity/quality of Head Start inputs in year t € {1965, 2025},
e Cy(s) = ay + Bs denote counterfactual (non-Head Start) inputs at SES s in year ¢,

e Y,/19(s) denote the outcome in the Head Start-participating condition at SES s in year
t, and

e Y,CF(s) denote the outcome in the non-participating condition at SES s in year ¢.
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To link inputs to outcomes, we assume child outcomes are generated via a production func-

tion, f(-), mapping early years human capital inputs to outcomes:

Y,/"5(s)
Y0 (s)

f(Hy) if s < s,
f(Ci(s)) = flay + Bs).

applying, for simplicity, the same slope of “home” experiences in SES across years (f3), though
the level varies over time (). The production of Head Start outcomes is independent of
family SES while counterfactual outcomes vary with s, an intentional simplification to isolate
how changes in program inputs and outside options drive outcomes (i.e., the complete-

substitution assumption).

The Head Start treatment effect, as a function of the quantity and quality of inputs to human

capital development, at SES level s and time ¢, is:
0i(s) = Y5 (s) = Y, (s) = f(Hy) = flow + Bs).
Let g(s) denote the probability density function of SES on [0, 5], with fog g(s)ds = 1.

Next, we aggregate over the range of eligible SES levels s € [0, §], such that we generate

averages over the eligible population at each time point:

5fi[@@mwws=A%ﬂﬂa—ﬂ%+ﬂﬁwww&

We assume a linear production function in which ~ captures the productivity of human

capital inputs, f(z) = vz. Then:
de(s) = ’Y(Hf —a; — Bs),
oy = 7/0 (Hy — oy —868)9(8) ds g
= [t~ [Catsras -5 [ satras

=(H — = - E[s]),
where E[s] is the expected SES level among Head Start participants.

To characterize the change in Head Start effectiveness over time, we focus on two time points,
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1965 and 2025, and let AH = Hages — Higes and A = cages — (riggs. 1f we assume E[s] is

stable over time, then the change in average effectiveness is captured by:

SPANEE — §oios — 1065
= ’Y(H2025 — Q025 — [ - E[S]) - 'Y(H1965 — Q1965 — [ - E[S])
=7(AH — Aa).

Empirical evidence suggests that both the average Head Start experience and the average
counterfactual early childhood experience have improved since 1965. That is, AH > 0,
denoted by the shift from the green to blue Head Start lines in the figure, and Aa > 0, as

shown by the difference in the green and blue “home” experiences lines. Straightforwardly,

o If AH > Aa, Head Start has become more effective relative to counterfactual condi-

tions.

o If AH < A«, Head Start has become less effective alongside larger improvements in

counterfactual conditions.

o If AH = Aa«, Head Start effectiveness remained constant relative to counterfactual

conditions.

Importantly, if E[s] changes over time (i.e., Head Start serves children from relatively higher-
SES families, within the range of eligibility, in 2025 than in 1965), that would be an additional
consideration in assessing average effectiveness over time. We have insufficient data on the

treated population at either time point to draw conclusions.
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Online Appendix: Evidence on Head Start Effectiveness

Table Al: Summary of Key Studies on Head Start Effectiveness

Panel A. Quasi-Experimental Studies

Study

Research Design

Context & Time Frame

Findings

Bailey, Sun, & Timpe (2021), “Prep
School for Poor Kids: The Long-Run Im-
pacts of Head Start on Human Capital
and Economic Self-Sufficiency,” AER
Barr & Gibbs (2022), “Breaking the Cy-
cle? Intergenerational Effects of an Anti-
Poverty Program in Early Childhood,”
JPE

Bauer & Schanzenbach (2016), “The
Long-Term Impact of the Head Start
Program,” Hamilton Project economic
analysis

Carneiro & Ginja (2014), “Long-Term
Impacts of Compensatory Preschool on
Health and Behavior,” AEJ: Policy

Difference-in-

differences

Difference-in-

differences

Family fixed effects

Regression disconti-

nuity

Geographic rollout, 1965—
1980

Geographic rollout, 1965—
1970

CNLSY data, 1974-1994

CNLSY data, 1981-2000

Greater educational attainment and economic self-

sufficiency in adulthood

Improved long-run outcomes for children of those
exposed to Head Start, capturing intergenerational
benefits

Improvements in educational attainment and
greater use of positive parenting practices in adult-

hood

Reductions in behavioral and health problems in
adolescence and lower likelihood of criminal en-
gagement and idleness in young adulthood, for

males

Continued on next page
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Study

Research Design

Context & Time Frame

Findings

Deming (2009), “Early Childhood In-
tervention and Life-Cycle Skill Develop-
ment: Evidence from Head Start,” AFEJ:
Applied

Garces, &  Currie (2002),
“Longer-Term Effects of Head Start,”
AER

Thomas,

Johnson & Jackson (2019), “Reducing
Inequality through Dynamic Comple-
mentarity,” AFEJ: Policy

Kose (2023), “Public Investments in
Early Childhood Education and Aca-
demic Performance: Evidence from Head
Start in Texas,” JHR

Ludwig & Miller (2007), “Does Head
Start Improve Children’s Life Chances?
Evidence from a Regression Discontinu-
ity Design,” QJE

Miller, Shenhav, & Grosz (2023), “Selec-
tion into Identification in Fixed Effects
Models,” JHR

Family fixed effects

Family fixed effects

Difference-in-
differences & IV

Difference-in-

differences

Regression disconti-

nuity

Family fixed effects

CNLSY data, 1984-1990

PSID data, 1969-1981

PSID data, 1965-1980

Federal
sions,

data, 1988-1994

funding expan-

TX administrative

Grant-writing  assistance
at program introduction,

1965-1980

PSID and CNLSY data,
1965-1990

Long-term impact of 0.23 SD on a summary index
of outcomes in adolescence and early adulthood de-

spite ”fadeout” of test score effects

Increased educational attainment and suggestive
evidence of higher earnings; reductions in crimi-
nal engagement among Black participants; positive
spillovers from older to younger siblings

Greater educational attainment, higher earnings,
and reductions in poverty and incarceration; Head
Start benefits were larger when followed by better-
funded K-12 schooling

Improved academic achievement, particularly for
low-income Hispanic students, and greater lan-
guage proficiency and lower special education iden-
tification among Hispanic students

Reductions in child mortality and suggestive evi-

dence of increased educational attainment

Selection into the identifying variation in family
fixed effects designs generates estimates of Head
Start impact that are larger than “reweighted-on-
observables” estimates intended to recover average

treatment effects

Continued on next page
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Study Research Design

Context & Time Frame

Findings

Pages et al. (2020), “Elusive Longer- Family fixed effects
Run Impacts of Head Start: Replications
Within and Across Cohorts,” EEPA

Pihl (2022), “Head Start and Mothers’ Regression disconti-
Work: Free Child Care or Something nuity

More?,” Labour Econ

Thompson (2018), “Head Start’s Long- Difference-in-
Run Impact,” JHR differences

Wikle & Wilson (2023), “Access to Head Difference-in-
Start and Maternal Labor Supply: Ex- differences
perimental and Quasi-Experimental Ev-

idence,” JOLE

Panel B. Head Start Impact Study (HSIS)

CNLSY data, 1984-2000

Census data, 1970

NLSY79, 1966-1970

CPS, 1990s funding expan-

sions

Extending timeframe of Deming| (2009) yields
mixed evidence on long-term impact with null ef-
fects overall and mostly negative effects in more
recent birth cohorts

Increased employment in the short run for non-
white mothers and decreased employment for single
mothers, with persistent declines (10 yrs. later) in
employment for non-white and single mothers.
Increased earnings, additional years of schooling,
and lower likelihood of a health limitation in adult-
hood.

Led to increased short-run employment and earn-

ings among single mothers.

Bitler, Hoynes, & Domina (2014), “Ex- RCT re-analysis
perimental Evidence on Distributional
Effects of Head Start,” NBER working

paper

HSIS, 2000s

Gains concentrated at the bottom of the skills dis-
tribution, and cognitive gains persist for Spanish

speakers while fading out for the full population.

Continued on next page
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Study

Research Design

Context & Time Frame

Findings

Bloom & Weiland (2015), “Quantify-
ing Variation in Head Start Effects on
Young Children’s Cognitive and Socio-
Emotional Skills Using Data from the
National Head Start Impact Study,”
MDRC working paper

Feller et al. (2016), “Compared to
What?  Variation in the Impacts of
Early Childhood Education by Alterna-
tive Care Type,” Annals Appl Stat
Gelber & Isen (2013), “Children’s
Schooling and Parents’ Behavior: Ev-
idence from the Head Start Impact
Study,” JPubE

Kline & Walters (2016),
Public Programs with Close Substitutes:
The Case of Head Start,” QJE

“Evaluating

Morris et al. (2018), “New Findings on
Impact Variation from the HSIS: Inform-
ing the Scale-Up of Early Childhood Pro-
grams,” AERA Open

Puma et al. (2010), “Head Start Impact
Study Final Report,” US Dept of HHS

report

RCT re-analysis

RCT re-analysis

Multi-site RCT

RCT re-analysis

RCT re-analysis

Multi-site RCT

HSIS, 2000s

HSIS, 2000s

HSIS, 2000s

HSIS, 2000s

HSIS, 2000s

HSIS, 2000s

Considerable cross-site variation in program effec-
tiveness, relative to local alternatives, and pro-
nounced positive effects for certain subgroups,
including dual language learners and Spanish-

speaking children with low prestest scores.

Positive effects on vocabulary for those who would
otherwise be in home-based care and no discernable
effects on vocabulary for those who would be in
other center-based care.

Sizable increases in parents’ involvement, includ-
ing time spent reading, math activities, and days
children spent with non-resident fathers, persisting
after the Head Start period.

Program produces larger skill benefits for children
who would otherwise not participate in preschool
and for those who are less likely to enroll in Head
Start.

Average effects conceal important variation in ef-
fectiveness across sites and by children’s character-

istics and counterfactual experiences.

Positive cognitive, social-emotional, and health ef-
fects during the program year largely evaporated

by kindergarten and end of 1st grade.
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Study

Research Design

Context & Time Frame

Findings

Puma et al. (2012), “Third Grade
Follow-up to the Head Start Impact

Study,” US Dept of HHS report

Sabol & Chase-Lansdale (2015), “The In-
fluence of Low-Income Children’s Partic-
ipation in Head Start on Their Parents’
Education and Employment,” JPAM
Schiman (2021),
dence of the Effect of Head Start on
Mothers’ Labor Supply and Human Cap-
ital Investments,” REHO

Walters (2015), “Inputs in the Produc-
tion of Early Childhood Human Capital:
Evidence from Head Start,” AFEJ: Ap-
plied

“Experimental Evi-

Wikle & Wilson (2023), “Access to Head
Start and Maternal Labor Supply: Ex-
perimental and Quasi-Experimental Ev-
idence,” JOLE

Multi-site RCT

Multi-site RCT

Multi-site RCT

RCT re-analysis

Multi-site RCT

HSIS, 2000s

HSIS, 2000s

HSIS, 2000s

HSIS, 2000s

HSIS, 2000s

Little to no difference on a variety of elementary
school outcomes measured in third grade between
children with program access and those in the con-
trol group .

Increases in parental education, particularly for
African American parents and those with at least

some college at program outset.

Increases in use of non-parental care, but no overall
effect on mothers’ likelihood of employment; moth-
ers of younger children at program entry increase
labor supply and enrollment at school.

More cross-center variation than typical estimates
of teacher and school effectiveness, with those offer-
ing full-day programming and home visitation more
effective and those drawing children from other
center-based care less effective.

Greater maternal labor force participation, with
largest effects among never-married mothers, moth-
ers with no younger children, and for those exposed

to centers with full-day programs.
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