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Abstract

Expansions of state and locally funded pre-k programs in recent decades have been promoted by
advocates citing strong research support. However, questions have been raised about how
supportive the research base actually is. We conducted a systematic review of pre-k evaluation
studies (from 2000-2021) to document their research designs and the direction of their reported
impacts. Most of the 120 evaluation reports identified came from 91 studies that used designs
lacking internally valid comparisons between pre-k attenders and comparison children. The
direction of achievement effects assessed at the end of pre-k was overwhelmingly positive,
regardless of research design. At the same time, the direction of longer-term achievement effects
varied by research design. Specifically, 65% of the estimates from randomized evaluations were
negative in direction, compared with between 16% and 25% of estimates based on other designs.
Our findings point to an urgent need for more rigorous research on pre-k effectiveness,
particularly from studies using randomized designs, to investigate longer-term effects.
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A Systematic Review of Research Designs Used to Evaluate
State and Locally Funded Pre-K Programs

Many policymakers, practitioners, advocates, and researchers have argued that a strong
body of evidence establishes the importance of pre-kindergarten (pre-k) programs for children’s
short- and long-term development. Frequently cited evidence comes from two small-scale,
researcher-designed studies—Perry Preschool and Abecedarian—which operated in the 1960s and
1970s. These random assignment studies demonstrated lifelong positive effects of preschool
participation on children’s educational attainment, physical and mental health, economic status
(Hahn & Barnett, 2023), and a reduction in criminal activity (Garcia et al., 2019). These studies,
plus more recent evaluations of some modern-day preschool programs, have provided the
evidence to support a substantial scale-up of state and local pre-k programs over the past 30
years. Advocates argue that these programs constitute a population-level intervention to address
the consequences of poverty and inequality of educational opportunities prior to school entry
(Yoshikawa et al., 2013; White House, 2024).

Given the potential benefits—and costs—of increasing investments in pre-k, policymakers,
practitioners, and researchers have been highly motivated to understand the effects of pre-k
programs on children. This has led to many evaluation studies, some of which have appeared in
academic journals but many of which take the form of reports commissioned by municipal and
state governments and conducted by evaluation firms. The research designs deployed in this
literature are diverse. Importantly, designs vary in the extent to which they meet widely-accepted
scientific standards for evidence of program effectiveness. Although this variation exists in any
field of inquiry, the use and quality of such evidence warrants serious attention when over one-
third of American 4-year-olds enroll in such programmatic interventions each year (Friedman-

Krauss et al., 2026).
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Pre-k evaluations often focus on comparisons of mean elementary school state test scores
for children who did and did not attend the program. This is potentially worrisome because
differences between attendees and non-attendees, even when adjusted for differences in family
resources, can be affected by many other child-, family- and community-specific factors
determining which children are and are not enrolled by their parents in the program. As a result,
evaluations based on these kinds of comparisons may not reflect the magnitude and even
direction of pre-k effects. With weak evidence, policymakers cannot be confident that their pre-k
programs are supportive of the needs of children enrolled in them.

The State of Pre-K Evaluations

A primary focus of pre-k research is on the timing and persistence of pre-k effects.
Impacts estimated at the end of the pre-k year often come from comparisons of indicators of
school readiness (academic and social-emotional) for children who just made or just fell short of
the birthday cutoffs defining eligibility. These kinds of studies typically show positive short-run
impacts on school readiness and are often viewed as laying the groundwork for children to
participate more fully and productively in elementary school instruction (Brooks-Gunn et al.,
2016). The end-of-program effects of scaled-up pre-k programs have been widely studied
(Camilli et al., 2010; Phillips et al., 2017) and evaluators generally report positive effects on
academic and social-emotional outcomes across a variety of program contexts, subgroups of
children, and measures (e.g., Abenavoli, 2019; Duncan & Magnuson, 2013; Gormley & Gayer
2005; Lipsey et al., 2018; McCormick et al., 2021; Wong et al., 2008).

Based on evidence from legacy studies, many stakeholders expect that favorable evidence
of end-of-program learning advantages for their programs will lead to continuing gains in K-12

and beyond. Yet, accumulating evidence has led some researchers to be concerned that non-
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legacy pre-k programs often produce effects that fade out across the elementary school years
(Bailey et al., 2017). A small number of randomized evaluation studies have reported largely null
or even negative effects on academic achievement and some behavioral outcomes measured in
elementary school (e.g., Durkin et al., 2022; Peisner-Feinberg et al., 2020; Weiland et al., 2020;
Weiland et al., 2025; Woodyard et al., 2025). Puzzlingly, one study reports null effects on
achievement test scores during grade school but positive effects on high school graduation, SAT
taking, and college attendance, and reductions in criminal behavior (Gray-Lobe et al., 2023; see
Burchinal et al., 2024 for an interpretive review).

In contrast, a larger body of quasi-experimental research reports generally positive effects
on academic and social-emotional outcomes during children’s K-12 years, with effect
magnitudes that are usually smaller than those observed at the end of pre-k (e.g., Amadon et al.,
2022; Barnett & Jung, 2021; Early et al., 2019; Gormley et al., 2011; Gormley et al., 2018). In
addition, a few quasi-experimental studies report positive effects after high school, for outcomes
such as high school graduation (Courtney et al., 2023) and civic participation (Kitchens &
Gormley, 2023). Taken together, studies examining longer-term outcomes appear to produce
mixed results.

Mixed or inconclusive findings could indicate the need for more research to identify
underlying causes of effect heterogeneity. But another possible culprit is the diversity of the
evaluation research designs employed in this literature, with some designs much better able to
provide unbiased estimates of short- and longer-run program impacts than others (Phillips et al.,
2017). Moreover, researchers (e.g., Meloy et al., 2019) and policymakers (e.g., Obama, 2013)

have made general assertions that questions of pre-k effectiveness have already been settled by
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the empirical literature. But if most studies have used designs that do not provide strong internal
validity, such assertions may be premature.

Our systematic review begins with an overview of the kinds of evaluation designs used in
this literature, with a focus on their ability to provide unbiased estimates of program effects (i.e.,
internal validity). Next, we present results from our assembled corpus of pre-k effectiveness
studies, beginning with the frequency of use of different research designs. We then assess
whether different designs yield different results about the nature of pre-k program influences on
children. Because many of the evaluation studies we reviewed failed to provide the information
needed to calculate program effect sizes, we characterize each reported finding as positive, null,
or negative for the outcomes examined, distinguishing between end-of-program and longer-term
effects and between achievement-related and social-emotional learning and behavioral outcomes.
In this way, we aim to construct an overall picture of the nature and quality of the methods used
to study the effectiveness of pre-k programs and the extent to which these methods have
produced similar or different results. To assess which studies have differential influence in the
scientific discourse, we look at study citations within the broader literature. In closing, we
discuss how this research literature continues to influence public discourse, and we consider
strategies for improving the quality of the evaluation research in this area.
Research Designs for Investigating the Effects of Pre-K

Every study involves balancing myriad methodological considerations, the most
fundamental of which is the basic design of the study. An evaluation study investigating pre-k
effects on the participating children makes a causal inference: that a child’s exposure to pre-k
affected selected outcomes, and that child outcomes would have differed in the absence of that

exposure. The field has well-established standards that describe research capable of supporting
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credible causal inferences and differentiate stronger (more “rigorous”) research designs from
weaker ones (e.g., What Works Clearinghouse, 2022). For the key causal assumptions of a pre-k
evaluation study to be plausible, researchers need to ensure that exposure to pre-k varies while
everything else that might influence the outcome remains constant for pre-k attenders and non-
attenders. Only with this assumption can researchers be confident that pre-k exposure caused
changes in an outcome. Of course, the same child cannot simultaneously participate and not
participate in pre-k at age 4. Causally informative comparisons require that, on average,
participants and nonparticipants are equivalent on all other characteristics—both measured and
unmeasured—that affect both participation and outcomes (Cook et al., 2002; Holland, 1986).
Randomized and Quasi-Experimental Pre-K Evaluations

This demanding standard is best met by random assignment to pre-k participation. As the
sample size increases, the likelihood of differences on any characteristic other than the pre-k
condition diminishes, whether known or unknown, measured or unmeasured (Rubin, 1974).
Most randomized studies of pre-k programs involve oversubscribed program sites where an
administrator or researcher uses a lottery to determine which children are admitted to the
program (e.g., Durkin et al., 2022; Gray-Lobe et al., 2023; Peisner-Feinberg et al., 2020;
Weiland et al., 2020; Woodyard et al., 2025). Yet, very few randomized studies of state- or
locally funded pre-k programs exist (Burchinal et al., 2024; Bruhn & Emick, 2023). Although
randomized designs offer high internal validity, concerns about external validity include the
possibility that families selecting into oversubscribed programs may benefit differently from
attending pre-k programs than those selecting into undersubscribed programs (Weiland et al.,

2024).
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Most research on the effects of state- and locally funded pre-k programs uses
nonrandomized designs. For example, researchers have used birthday eligibility cutoffs to
compare similarly aged children who are just completing and just beginning their pre-k program
year. However, this regression discontinuity design (RDD) does not allow for the examination of
longer-term outcomes (the comparison group gets the treatment after the pre-k year; e.g.,
DeAngelis et al., 2020; Wong et al., 2008). Further, the design relies on assumptions about the
comparability of successive cohorts of pre-k participants that may be questionable (e.g.,
differential attrition; Lipsey et al., 2015).

Variations on designs that compare pre-k participants and nonparticipants include those
that use proxy variables for pre-k exposure (e.g., funding availability or years before and after
pre-k became available in a catchment area). These studies examine differences in outcome
measures before and after a change in pre-k supply in selected catchment areas and compare
them with changes in scores observed over a comparable period in another area with more
restricted pre-k availability (e.g., Cascio, 2023; Watts et al., 2023). These designs are often
referred to as “difference-in-difference” (DD) studies. The challenge for researchers using this
design is to isolate the difference made in the target outcomes by pre-k implementation from
other influential factors co-occurring over the same period (e.g., other investments in young
children and their families that may accompany initiatives to expand pre-k; this is referred to as
the “parallel trends” assumption in the econometric literature—see Cunningham, 2021, chapter
9). An additional challenge for readers is that the large number of data-dependent decisions that
go into these designs creates room for researcher discretion in analytic decisions. In the presence
of a consensus socially desirable finding (i.e., pre-k helps children in the short- and long-term),

such discretion leaves more room for publication bias than a well-designed RCT. In economics,
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such studies are more likely to show evidence of selective reporting and/or publication than
RCTs (Brodeur et al., 2020). Unfortunately, we cannot open this “file drawer.” But quasi-
experimental studies with imprecise estimates relative to their standard errors are plausibly
upwardly biased.

Nonequivalent Comparison Group Pre-K Evaluations

More common are nonrandomized designs known as nonequivalent comparison group
designs because equivalence between treatment and control groups on all relevant variables
cannot be assumed (May & Collier, 2023). In these designs, outcomes are compared for children
who attended pre-k and children who did not. A common example is the use of administrative
data on pre-k attendance and 3™ grade reading scores to assess whether children who had
attended a pre-k program outperformed children who did not attend. Control variables often
include basic demographic variables known to be related to academic performance (e.g.,
socioeconomic status, gender). These types of easy, low-cost studies are common. For example,
the Arkansas Department of Education has funded an annual report comparing pre-k and non
pre-k attenders on elementary and middle school test scores and grade retention conditional on
free- and reduced price-lunch status (Arkansas Research Center, n.d.).

In some cases, researchers attempt to mitigate the potential for selection bias in
nonequivalent comparisons with some form of regression control or statistical matching to
equate the participant and nonparticipant groups on relevant characteristics (e.g., covariate or
propensity score controls in regression analyses; Amadon et al., 2022; Barnett & Jung, 2021).
For example, researchers evaluating New Jersey’s Abbott Preschool Program used propensity
score analysis with a host of child and family variables (e.g., child race/ethnicity, maternal

education, parental employment) available from state administrative data to examine differences
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in achievement and grade retention for participants compared with nonparticipants (Barnett &
Jung, 2021). The rigor of these nonrandomized designs for causal inference depends completely
on the degree to which the relevant confounding variables are matched or controlled. In rare
cases, researchers have access to achievement and other child and family measures taken before
entry into pre-k (Cook & Steiner, 2010; Dong & Lipsey, 2018). If the pre-k participant and
nonparticipant groups already differ on early achievement before their differential exposure to
pre-k, they are quite likely to also differ on their achievement trajectories afterwards, irrespective
of that pre-k exposure. Importantly, pretest measures capture a wide variety of contextual,
family, and child factors that may influence both selection into pre-k and later achievement in
ways that adjusting only for measured family or contextual characteristics cannot.

Most researchers are aware of the threats to internal validity posed by nonequivalent
comparison-group designs and may even present such designs as “descriptive” in purpose.
However, readers generally view such studies as attempting to convey causal information (e.g.,
Haber et al., 2022). Nonequivalent comparison group design studies play a major role in the pre-
k evaluation literature, likely because of the ease of data collection: administrative data available
to school districts can be used to compare students by pre-k attendance, obviating extra testing as
well as experimenter manipulation of a pre-k slot. In general, the threat to causal inference here
is positive bias, whereby children and families with higher potential outcomes (e.g.,
achievement, conscientiousness) are more likely to participate in pre-k. Taken to scale, a
plurality of nonequivalent comparison group designs in the pre-k literature would systematically
alter the quality of the evidence base and lead to incorrect scientific conclusions. As we show in
the paper, these studies represent a substantial proportion of the pre-k literature—55% of the

studies included in our review of program (i.e., treatment-comparison) effects.
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Designing an effective pre-k study that meets the highest standards for causal inference is
difficult and therefore rare. Random assignment requires assembling a group of parents prior to
pre-k enrollment who are willing to accept the equivalent of a coin flip to determine whether
their child can attend pre-k. Identifying and assembling such parents would be logistically very
difficult, and few parents—even if on a waitlist—are likely to relinquish their decision-making on
this matter and accept a fully random process. Similarly, collecting adequate baseline measures
prior to pre-k application or enrollment requires identification in advance of families expected to
enroll their children and comparable families not expected to, which is also very difficult to
arrange. It would further require identification and measurement of the largely unknown
variables that characterize parental decision-making about pre-k participation. As a result of such
substantial practical obstacles, most studies of the effects of pre-k fall short of these standards.
Still, several pre-k RCTs exist. Whether the high frequency of low-quality causal evidence in the
pre-k evaluation literature crowds out resources from additional high-quality evidence is an
interesting question outside the scope of this review.

Present Study

We sought to describe and characterize the designs of studies purporting to evaluate
publicly funded pre-k programs. While rigor is a comprehensive construct that can vary across
studies, depending on implementation, circumstances, and the role of chance, we use well-
established methodological standards to code the corpus of pre-k evaluation studies. Random
assignment designs, along with well-executed regression discontinuity designs, have high
internal validity (What Works Clearinghouse, 2022). Designs with no comparison group and
nonequivalent comparison designs without pretests, on the other hand, are known to be

vulnerable to many potential threats to internal validity (e.g., Cook et al., 2002).
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We also assess whether research using the different designs produced different
conclusions about impacts. Statistical effect sizes would be a good way to compare results, but
this body of research includes a large proportion of studies reported outside formal journal
publication, that lack the statistical details required to derive effect size estimates. With few
exceptions, however, the direction of the effects (positive or negative) can be determined and
indicate the extent to which the reported findings show favorable pre-k effects on the respective
outcome measures (Borenstein et al., 2021). The statistical significance of the reported effects
was not universally reported, but we include it when available.

Finally, we also wanted to determine the extent to which the various kinds of preschool
evaluation studies are cited. We view this as an exploratory measure of how the combination of
methodological rigor and the study’s findings influences the broader knowledge base. Thus, our
systematic review sought to answer three overarching research questions: 1) To what extent are
pre-k evaluation studies leveraging designs that offer credible and causally informative estimates
of pre-k effectiveness? 2) Do the direction and statistical significance of the reported effects vary
by research design, type of outcome, and outcome timing? 3) Which research designs are the
most influential in the academic literature?

Method
Defining State or Local Pre-K

We defined pre-k as a state- or locally funded program explicitly labeled “pre-
kindergarten” that served 4-year-old children. We thus excluded programs exclusively serving
infants and toddlers (although a pre-k program may be housed in the same location as infant and
toddler care) and evaluations of Head Start, which is a federally funded program. These

exclusion decisions were made a priori by our research team, as we were interested in focusing



SYSTEMATIC REVIEW OF PRE-K RESEARCH DESIGNS 13

our review solely on public pre-k, which currently constitutes the major source of ECE
expansion in the U.S. (Moran et al., 2026). The pre-k programs being evaluated could be full- or
half-day, universally available or targeted to specific families/children, operating on a full- or
school-year calendar, located in a school or community-based setting, and have various quality
components (e.g., teacher degree requirements, teacher-child ratios, etc.).

Literature Search Protocol

For our literature search, we attempted to generate an exhaustive list of pre-k evaluation
reports that were available online. We divided the search into two main stages: an initial search
and a follow-up search. The initial search was conducted in accordance with the NIEER State of
Preschool Report (Friedman-Krauss et al., 2020), which identified 44 states (plus Washington,
D.C. and Guam) that funded pre-k programs in 2019-2020. For each state/US territory that met
NIEER’s criteria for state-funded pre-k, we attempted to locate all possible evaluations published
from 2000 to September 2021.

First, we searched Google and Google Scholar using a combination of terms to reflect the
age group of interest (e.g., preschool, pre-k, pre-kindergarten), the name of the state/US territory,
and the type of information we sought (e.g., evaluation, evidence, report). For any state that had
a pre-k program with a specific name (e.g., New Jersey’s Abbott Preschool Program), we
employed a similar search strategy whereby we combined the name of the program with the term
“evaluation” and “research.” Additionally, we explored each state’s Department of Education
and Health and Human Services (or equivalent) websites for evaluations as well as state
government archives for legislative reports. Finally, we searched for programs operating in the

three largest cities in each state/US territory using the same search strategies laid out above.
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Next, we examined aggregate resources to cross-check our initial search and capture any
reports we may have otherwise missed. During this follow-up search, we applied the snowballing
method to locate reports from the reference sections of relevant policy briefs, systematic reviews,
and meta-analyses. We also used websites and online research libraries (i.e., Research
Connections) to find public reports on state and local early childhood programs that may be pre-
k programs. Overall, this literature search yielded 376 relevant reports.

Determining Report Eligibility

Reports were included in our systematic review if they met the following criteria: a)
presented original research findings; b) provided evidence explicitly or implicitly addressing pre-
k effects; and c) included child outcomes. For this initial screening process, the inter-rater
reliability between coders was 91.4%. All discrepancies were noted, discussed, and resolved by
at least one of the primary researchers on the study. Of the 376 preliminary reports, 92 (24.5%)
did not pass this initial screening. Figure 1 describes the screening. More information on the
coding criteria for this first phase, along with a complete list of reports that passed the eligibility
round of coding, is provided in the supplementary material.

Research Design Coding Procedures

A total of 284 reports were included in the second phase of coding. During this coding
process, each report was reviewed to identify the research design used to assess pre-k effects and
classify it within six categories: (1) no comparison group; (2) nonequivalent comparison with no
pretests; (3) nonequivalent comparison with pretests; (4) regression discontinuity design; (5)
difference-in-difference; (6) random assignment or lottery-based (see Supplemental Table 1 for
more details). A small number of reports presented results from more than one design (n = 30;

10% of total sample); for those reports, we coded the design into the most rigorous of the
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categories represented. The initial inter-rater agreement between coders for the design coding
was 76%, with the discrepancies between coders then resolved by a primary study researcher.
Pre-K Program Effect Coding Procedures

The third stage of coding revolved around reported program effects, with a slightly
different methodology. Initial coding of reports was conducted by one or two research assistants,
with extensive support and review from the primary study researchers. All reports meeting the
inclusion criteria were first coded for whether main effects were reported (yes/no) for the entire
sample of pre-k participants (the no comparison group category was handled separately; details
below). Reports were coded “no” if findings were only reported for subgroups (e.g., multilingual
learners, children receiving special education services, and gender). We also did not include any
reports examining moderators (e.g., pre-k program quality) when the main effect of pre-k was
not provided.

In many cases, the reports from which program effects were coded were from the same
study, which we grouped into a “parent” source study. We defined a study as an evaluation of the
same pre-k program by the same research team, for one or more cohorts of participants, with
research designs and data collections similar to those used for the same or closely related
programs. Studies were considered distinct if they used data from the same pre-k program or
program cohorts yet involved different designs (e.g., no comparison group descriptive analyses
conducted by a government agency vs. university researchers using an RDD). Similarly,
evaluations of the same pre-k program were coded as different studies if they involved separate
data collection efforts and were separately reported (e.g., Boston pre-k evaluation from Weiland
et al. (2020) compared with the Boston evaluation from Gray-Lobe et al. (2023)). Conversely,

annual reports (or near-annual reports) on new cohorts of pre-k attendees from the same auspice
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(e.g., state Departments of Education) were coded as a single study. Further, reports using the
same evaluation data analyzed by different research teams (e.g., RCT of Tennessee’s Voluntary
Pre-K Program) represent a single parent study. When appropriate, we provide results at the
report and study level.

Our second stage coding designated each report a design category with the highest
internal validity. In this third stage of coding, the pre-k effects associated with the highest
internal validity design from each study were coded. For example, if a study included reports that
fell into the random assignment category and others from a nonequivalent comparison with no
pretests, only the random assignment results were coded. Lastly, we coded only the most recent
state and/or city report for each study when states or cities reported annual results across several
years. We checked the most recent report against previous reports to confirm that no outcomes
were excluded.

Together, these criteria resulted in a total of 120 reports from 91 studies retained in our
review for the pre-k program effect portion of the study (research question 2). Each of these
reports was then coded for the following information: outcome construct, timing of
measurement, direction of effects, and reported statistical significance of the effects.

Outcome Construct

The construct represented by each outcome measure was coded as academic-focused
(grade level retention, math skills or achievement, reading and language skills or achievement,
academic-other), social-emotional learning/behavior-focused (suspension or expulsion, executive
functioning, social emotional learning) or other (attendance, college, and other'). Grade level

retention includes whether a child was retained in a grade and/or the percentage of children who

! Special education status was coded; however, given questions about whether this is a child-specific characteristic
or one that can be directly affected by pre-k, we decided to omit this construct from our effects coding analysis.
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were retained. Suspension/expulsion includes the frequency of suspensions and/or expulsions as
well as disciplinary infractions. College includes college prerequisites and college enrollment.
For the academic-other category, the specific construct was noted. In addition to the outcome
construct, we reported whether the outcome was a direct assessment, teacher report, parent
report, self-report, observation (researcher), or from administrative data, and recorded the name
of the associated measure. More information on these categories is provided in the
supplementary materials.
Timing

The timing of the measurement of each outcome was coded into one of 20 possible
categories oriented to the respective school grade year (e.g., end of pre-k, fall of kindergarten,
first grade, fourth grade, etc.). We also included the option for multiple grades or school levels
(e.g., elementary or middle school) because some reports provided composite results that
spanned multiple years. For our analyses, we defined end-of-program effects as measured
immediately following pre-k and longer-term effects as measured in the spring of kindergarten
and beyond?.
Direction of Effect

Statistical effect sizes that encode both the direction and magnitude of treatment-control
differences would have provided the best representation of pre-k effects. However, the standard
deviations for the outcome variables required to calculate those were not reported in many of the
studies. In such circumstances, the direction of the effect, whether the outcome measure favors

the treatment or control group, can be used to assess the nature of the findings in a systematic

2 Note that some of the research designs included in our review do not allow for the measurement of both end-of-
program and longer-term outcomes. For example, no end-of-pre-k effects were reported for difference-in-difference
designs, and no longer-term effects can be reported for age-cutoff RDDs.
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review (Borenstein et al., 2021). The direction of the effects was almost universally evident in
the studies reviewed and was coded as positive, negative, or null. Null was only coded if the
outcome measures had the same value for the relevant comparison group (e.g., same means,
precisely zero regression coefficient). Direction of effects was reverse-coded when necessary
towards the favored or expected result on the outcome measure. For example, if those who
attended pre-k were less likely to be retained in a grade than those who did not, it is a favorable
outcome for the treatment condition even though it was numerically negative in direction.
Statistical Significance of Effect

We also coded whether each effect was reported as statistically significant, although that
was often not reported. While vote counting statistical significance is not a good indication of the
nature of the effects in a body of research (Hedges & Olkin, 1980), comparing the proportion of
statistically significant effects with the proportion tested but nonsignificant provides some useful
information beyond the direction-of-effect proportions. In particular, statistical significance is a
function of both sample size and the magnitude of the effect. Similar results for direction-of-
effects and statistical significance (yes/no), when those can be compared, provides some
assurance that the direction of effects results do not stem from a surfeit of very small differences
in studies with very small samples. In coding statistical significance, we did not make any
independent judgment about the appropriateness of the statistical significance reported (e.g., the
p-value threshold, the statistical test used). We simply coded whether the researchers designated
an outcome as statistically significant. Outcomes for which the report did not provide a
significance level were coded as “not reported.”

Coding Reliability Check
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Because the statistical significance and effect direction coding were done by one coder, a
second research assistant independently coded reports across all research design categories,
except the large category of nonequivalent comparisons with no pretests. For that category, 25%
of the reports were coded as a reliability check. Of these double-coded reports, there was 82%
agreement. In cases of a disagreement regarding direction of effect and/or significance, the
coders then discussed and resolved via mutual agreement.

Citation Count

To generate the citation count measure, two coders independently searched for each
included report through Google Scholar. Citation counts were extracted by both coders on the
same day (June 19th, 2024) to ensure that the search engine was pulling from a consistent body
of literature. First, the exact report title was entered into Google Scholar and the number of
citations was recorded. For non-scholarly works and reports that were not immediately found,
the search was conducted again using variations of the report’s title (e.g., a report entitled
“Assembly Bill 563: Nevada early childhood education (ECE) program: Building a foundation
for school readiness and success in k-12 and beyond: FY 2010-11 evaluation report” was
searched for using “Building a foundation for school readiness and success in k-12 and beyond:
FY 2010-11” or “Building a foundation for school readiness and success in k-12 and beyond”). If
the same report spawned multiple entries on Google Scholar, citations from these entries were
aggregated to reflect the total number of times the report’s contents were cited. Moreover, report
citation counts were recorded as “true zero” if they appeared on Google Scholar with no
observable citations, and “missing” if the report was not located following multiple search
attempts. Final citation counts were cross-checked by the two coders, and any existing

discrepancies were resolved.
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Analysis
Research Design

We conducted simple descriptive analyses—counts and percentages—to determine pre-k
evaluation report year and type (e.g., journal article, research brief, presentation). Similar
descriptive statistics were computed to describe research designs.

Effect Direction and Statistical Significance

Analyses with these data focused on whether the direction and significance of effects
differed by the research design. First, we examined the proportion of outcomes for which the
direction of effects was positive or negative (very few were exactly null; these were included
with the negative ones). Direction was represented as a binary value, 1 when the outcome
measure favored the treatment group (positive) and 0 when it favored the control group or
neither (negative or null). Analysis investigated whether the proportion of positive effects for
various groups of studies was greater or less than the .50 probability expected under the null
hypothesis. These analyses were conducted for the studies in each research design category
(excluding the no comparison group category), by outcome construct (achievement-related vs.
other), and by the timing of the outcome measurement (end-of-pre-k vs. spring of kindergarten
and beyond).

Similar analyses were conducted for statistical significance when significance test results
were reported. Binary codes differentiated reported significance (coded 1) from reported
nonsignificance (coded 0). The few studies with no direction of effects, i.e., identical outcomes
for treatment and control groups, were also coded as nonsignificant on the logic that, on their

face, it was mathematically impossible for such results to be statistically significant. Studies for
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which the statistical significance of the effects was not reported or evident from precisely null
results were omitted from these analyses.

The number of effects for these analyses varied widely across the source reports, and
there were varying numbers of reports for the different studies. To better balance the potential
distortion in descriptive comparisons stemming from these uneven numbers, the proportions of
positive and negative effects were first determined within each parent study with the means of
those proportions across studies used in further analysis, thus making study the unit of analysis
irrespective of the number of reports or effects for each study. For a more refined analysis, the
binary values were used as dependent variables in multilevel regression models with effects
nested in reports and reports nested in studies. These models allowed for statistical significance
testing of the differential proportions of positive effects across the different research design
categories.

Results

Overall, this systematic review included data coded from 284 reports about pre-k
effectiveness. Table 1 describes the types of reports included and the years in which they were
released. Most of these documents were identified as research reports (76%), followed by
academic journal articles (15%). Overall, we observed an increase in the availability of study
findings over time, with 46% of studies made public in or after 2015.

Designs Used to Evaluate Pre-K Programs

Table 2 provides counts and percentages of studies for each research design category in
the effect coding sample (120 reports from 91 studies). More than half of the studies were coded
as using nonequivalent comparison with no pretest designs (55%). The same pattern holds true at

the report level. In contrast, only 4% of the studies used a randomized design to evaluate a pre-k
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program. Further, the five reports on randomized designs drew from only four studies, including
two lottery-based evaluations of the Boston pre-k program, one RCT of Tennessee’s Voluntary
Pre-K Program, and one RCT of North Carolina’s pre-k program. Not included in the analysis
are the 72 reports from 10 studies using the no-comparison group research method, representing
25% of reports and 10% of studies in the full review sample.

Direction of Pre-K Effects

Table 3 reports the number of effects coded for direction and the number of parent
studies by construct (achievement vs. other), timing (end of pre-k vs. longer-term follow-up),
and type of design. Overall, direction was coded for 901 effects. A total of 297 end of program
effects were reported (spring of pre-k or fall of kindergarten) along with 604 longer-term effects
(spring of kindergarten and beyond). Most of these effects (61%) are from nonequivalent
comparisons with no pretests, and only 16% are from random assignment designs. Most of the
effects coded are for achievement outcomes (75%).

Table 4 shows the direction of the effects (favors pre-k vs. favors control/neither) for the
achievement outcomes broken down by the timing of outcome measurement and the design
category. For these descriptive comparisons, the proportions of the positive and negative/null
effect sizes are first determined for each study to allow each study to contribute equally to the
overall mean values presented. (Supplemental Table 2 provides a more detailed breakdown that
shows the small number of null effects as a separate category).

Two notable differences appear in Table 4. First, the overall proportion of favorable end-
of-pre-k achievement effects was generally higher across the different designs than those
measured in later years, consistent with the fade-out of achievement effects often reported in pre-

k studies. Second, end-of-pre-k achievement effects were consistent across the designs in the
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proportion favorable. By contrast, for longer-term outcomes, the proportion of favorable
achievement effects was lower for randomized designs (35%) than for the other three designs (75
to 84%). Further information on the direction of effects can be found in Supplemental Tables 2
and 3.

Figures 2 and 3 summarize key data from Tables 3 and 4. For each design category, the
full span of the bar across the x-axis represents the number of studies in that category. These
show, for example, how many nonequivalent comparisons with no pretests, and how few random
assignment studies appear in the body of research on pre-k effects. The proportions of positive
and negative/null effects from Table 4 are then superimposed on those bars to show the relative
differences in the findings across the design categories. These describe, for example, the rather
consistent positive effects for end-of-pre-k outcomes and the much greater contrast with
randomized designs for longer-term effects.

The multilevel regression analyses put a finer point on the differences visible in Figures 2
and 3. For achievement outcomes at the end of pre-k (51 studies, 208 effects), the omnibus test
of differences in direction of effects across the design categories showed no significant variation
(F=1.92 (3, 47), p=.139), which indicates no significant differences by design category for end-
of-pre-k achievement effects. Further, there were no significant differences in effect direction for
any of the individual design types compared against random assignment as the reference
category. These results show the same pattern of effects as the descriptive analysis and further
demonstrate the finding of largely positive effects across designs for end-of-pre-k outcomes.

For longer-term achievement effects (50 studies, 468 effects), the multilevel regression
analyses also yielded results like those observed in the descriptive analyses. The omnibus test of

differences across the four designs that addressed longer-term effects found significant variation
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(F=5.34, (3, 52), p=.003). In particular, the nonequivalent comparisons without pretests and
difference-in-difference designs had significantly higher proportions of positive effects than the
random assignment reference category. (Supplemental Tables 4a and 4b provide more detail for
the results of these regression analyses).

Statistical Significance of Effects

Of the 901 effects coded for direction, statistical significance was available for 754 (84%)
and, of those, 377 (50%) were reported to be significant. Statistical significance is not a very
good indicator of the magnitude of an effect because it is highly dependent on sample size. In
this context, however, the pattern of significant positive and negative findings does provide some
check on the possibility that the direction of difference results reported above involves a large
proportion of trivially small differences that exaggerate the extent to which the different designs
yield meaningfully different pre-k effect estimates. (Supplemental Table 3 provides a detailed
breakout of the reported statistical significance findings.)

Table 5 displays the direction of only the effects reported as statistically significant,
broken out by research design, outcome, and timing. While the number of effects is much
smaller, the pattern for the proportions favoring pre-k or the control conditions is much the same
as that in Table 4 for all effects. Most notably, the significant effects for longer term outcomes
show the same contrast between random assignment and the other designs with the proportions
favoring pre-k in the randomized designs considerably smaller for both achievement and other
outcomes. The multilevel regression analyses indicated that the difference was statistically
significant for the contrast with no pretest designs and difference-in-difference designs
(Supplemental Tables 5a and 5b).

Additional Lottery-Design Pre-K Studies
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After the conclusion of our systematic review report screening, a handful of additional
lottery-designed pre-k evaluations were published. Because our original sample included so few
studies in this design category, we coded the effects reported in these documents. The list of
these reports and the table showing the direction of effects are in Supplemental Table 6.

These results are strikingly similar to our main findings: While only 3 effects were found
for the end of treatment, all were in the expected positive direction. For longer-term outcomes,
only 32% (out of 62 effects) of the achievement effects and 25% (out of 8 effects) of the other
outcomes were in the positive direction.

Citation Counts of Pre-K Studies

A total of 158 reports from 79 studies were found on Google Scholar. After compiling the
Google Scholar citation data for each report, we found that on average, an age cutoff RDD paper
was cited the most frequently, but with wide variation across reports (average of 130.2 times, SD
=267.4; Table 6). Similarly, the age cutoff RDD category in total had over 5,200 citations
(Figure 4), which was the highest citation count of any of our research categories. In contrast, the
no comparison research design group had the lowest average citation count (9.2; SD = 10.5) and
the fewest overall citations, with under 260.

Additional Analyses

Because we observed a large number of studies in the no comparison group category, we
provide some additional information on their design features. First, we coded each report (n =
74) for the type of comparison being made. A total of 53 reports compared pre- and post-test
scores of children attending pre-k, and 44 reports compared scores for children attending pre-k to
a norm reference, target scores/percentages, or quartile percentages. Categories are not mutually

exclusive; reports may have fallen into either or both of the above categories. Next, we coded a
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random sample of 25% of the reports included in this category. Of the 19 reports coded, 18
reported a positive direction of effects at the end of pre-k or the fall of kindergarten. Of the 123
effects reported, 61% represented growth in pre-k children’s academic skills (e.g., math, literacy,
and language). A total of 66 statistically significant findings were reported at the end of pre-k or
fall of kindergarten, and the majority (95%) were positive effects. Only two reports included
longer-term effects.
Discussion

In our systematic review, we attempted to determine the extent to which different
research designs are used to evaluate pre-k programs and whether the reported end-of-program
and longer-term effects vary by design. Our results indicate that most pre-k evaluations use
designs with internal validity that is too low to support confident conclusions about causal
program impacts. Most notably, at the time of our review, only four pre-k studies used an RCT
or lottery design, and two of those studied the same program. Furthermore, these designs were
not among the most frequently cited in the academic literature. The nonequivalent comparison
designs were cited more than the lottery or RCT evaluations, suggesting our most rigorous
studies are not the most influential. We find significant differences across research designs in
whether results are positive for longer-term academic outcomes. Specifically, randomized
designs result in significantly more negative effects than weaker research designs. Our results are
consistent with the inclusion of the most recent lottery-designed pre-k evaluations.

The overwhelming use of nonequivalent comparison group designs (May & Collier,
2023) reflects, in part, the challenges of rigorous evaluations of pre-k programs, including the
costs involved in administering academic and social-emotional measures prior to the start of the

pre-k year, and in following children into later school settings. Further, pre-k is likely the first
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educational program many children participate in that is state or locally funded, thus establishing
baseline equivalence is particularly difficult given the lack of prior administrative data on
participants. Indeed, many state reports and academic journal articles report matching pre-k and
non-participants on demographic characteristics from administrative data in early elementary
school. Yet, as our results suggest, such designs do not produce longer-term effects that are
similar to effects reported from studies that ensure baseline equivalence through randomization.
In discussions about this report with the research community, we have heard the
argument that state governments require evaluations, so we should not be surprised by the
existence of these studies, as this is “simply how the government works.” We see this view as
needlessly pessimistic. Of course, it is unrealistic to expect excellent well-powered RCTs to be
redone each year for each program, and ongoing descriptive work on program quality inputs and
processes is likely useful. However, our review raises an important question: whether a research
design may be so weak that a study is in danger of doing more harm than good to evidence-based
policymaking. As our review has documented, the quality of evaluations is far too low to be
useful but is widespread enough to cause concern by way of their opportunity costs (i.e., the time
evaluators could be dedicating to the more difficult work of obtaining credible causal estimates;
the information crowded out by dozens of reports that fail to do so). For example, by conducting
a no-comparison or nonequivalent comparison-group study to “show” that pre-k is effective,
rather than an implementation study of a program's quality, stakeholders can miss key
weaknesses in their programs, inequities across sites or populations served, or other
programmatic challenges that frequently occur during massive scale-up. Such pressure for
research could lead stakeholders to produce “evaluation” data without meaningfully engaging in

whether and how the data inform our knowledge of pre-k effectiveness and supporting children’s
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well-being. Further, given the current federal research climate, questions remain about whether
and how future pre-k evaluations will change (e.g., even fewer lottery or RCT studies without
federal funding) and what this may mean for the state of pre-k evidence on children’s short- and
long-term development.

Researchers have identified key limitations and challenges, along with possible solutions,
in using lottery-based or random-assignment designs to evaluate pre-k programs (Weiland et al.,
2024). We believe these concerns are important and the potential solutions provided (e.g.,
additional data checks to determine how a lottery sample may differ from overall program
sample, using first choice lotteries) are necessary to consider when designing evaluations.
However, without strong internal validity, studies using representative samples of pre-k
attendees provide little basis for expanding policies, given the very strong likelihood of selection
bias in the results. If the question of interest is causal, as the pre-k effectiveness question clearly
is, then discussions about external validity are only worth having after internal validity has been
achieved (Campbell & Stanley, 1963). Moreover, the lottery design studies reviewed here were
not conducted in laboratories with highly controlled treatments that have little basis in policy
reality. Rather, they were large-scale evaluations of real-world programs serving the populations
of students the programs intended to target (e.g., Lipsey et al., 2018).

Pre-k studies using RDDs constitute another category of evaluations with strong internal
validity and may be easier to implement. Our citation counts results also suggest these designs
are influential in the pre-k literature—they constitute the most cited research design. This is
encouraging given the strong internal validity of the design. However, because these designs rely
on child birthdate as the forcing variable, they are limited to investigating immediate program

outcomes (e.g., Wong et al., 2018), and end-of-program impacts appear to be non-controversial
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given that almost all study designs find positive effects at the end of preschool. Thus, to make
progress on the longer-term effects of pre-k, which are essential to document for cost-benefit
analyses, other designs are necessary.

Our results highlight mixed findings on academic outcomes in the longer run and point to
the need for more research in this area. Specifically, we echo calls from others (Abenavoli, 2019;
Burchinal et al., 2024; Whitaker et al., 2026) for more rigorous longitudinal research on pre-k
programs, which is especially important to test potential mediators and other theories like the
sustaining environments hypothesis. The use of lottery-based admissions to such programs
provides an important avenue for future research, as other scholars have noted (Bruhn & Emick,
2023) and begun to capitalize on (e.g., Woodyard et al., 2025). If demand for pre-k remains
strong and enrollment continues to increase (Friedman-Krauss et al., 2026), there is strong
potential for lotteries and for researchers to use administrative data to examine pre-k
effectiveness at the end of the program and in the longer term. These lottery designs have the
potential to follow children beyond K-12 and examine college, career, and well-being outcomes,
much like Gray-Lobe et al. (2023) examined with Boston data.

Finally, we hope that our results will serve as a motivating case for researchers who
conduct ECE evaluations to strive for quality over quantity. As our review reflects, the field is
not lacking in less internally valid studies that provide, at best, descriptive information on
children who attend public pre-k programs. They are not likely to advance public knowledge.
Instead, we sorely need high-quality studies with strong internal validity that can answer the
question at the crux of research-based advocacy for public pre-k expansion: do pre-k programs
benefit children in the long-term? Some might react to this argument with skepticism, arguing

instead that the level of evidence that we currently have is good enough for continued policy
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advocacy (Phillips et al., 2024). After all, most children attend second grade, and we do not have
any high-quality evaluations of second grade attendance. Why must we put such an onerous
research burden on public pre-k?

This rhetorical argument could be used to justify additional public spending on any
program. The answer is that we are not aware of any ongoing academic policy debates that hinge
on whether second grade provides potentially life-altering benefits in the long-term. As long as
researchers continue to support advocacy for expanding public pre-k, the validity of the research
literature will remain under scrutiny. Millions of government grant dollars have been spent to
evaluate the efficacy of public pre-k because advocates have claimed that investments will pay
off in the long-term (e.g., Heckman, 2006; Council of Economic Advisers, 2023)—a claim that
warrants serious empirical investigation. Despite this substantial investment, the field has yet to
definitively answer fundamental questions, and the continued preponderance of weak research
designs will not help us move our understanding forward. If we want to make strong claims
about the importance of pre-k that would convince a reasonable skeptic, then we need stronger
evidence.

Conclusion

Our large-scale systematic review of research designs used to evaluate publicly funded
pre-k programs, which includes 120 reports from 91 studies, demonstrates that most pre-k
effectiveness evaluations use designs with weak internal validity. Further, those designs produce
significantly different, more positive longer-run effects in terms of the direction of effect
compared with RCT and lottery-based studies. The significant difference in longer-run direction
of effects requires the pre-k and broader education field to seriously consider what this means for

our knowledge base on pre-k effectiveness. Much of the justification for expansion of pre-k
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programs is based on early demonstration programs (e.g., Perry Preschool and Abecedarian) that
had consistent effects on participants’ development into adulthood (Burchinal et al., 2024). Much
more limited evidence exists on the longer-run effects of modern-day, scaled-up programs. More
rigorous research on current pre-k programs, coupled with additional information that allows
investigation of different pre-k models can help researchers make sense of seemingly
contradictory findings (Whitaker et al., 2026). Results from our study should give pause to
researchers championing nonequivalent comparison group research designs as causal and to
practitioners and policymakers considering implementing sweeping practice and policy changes

based on such results.
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Table 1

Characteristics of Reports and Studies Included in the Systematic Review

36

Study

Count Percentage Count Percentage
Document Type*
Journal article 25 22.73% 42 14.79%
Research
report/brief/abstract/executive
summary 78 70.91% 215 75.70%
Presentation 5 4.55% 6 2.11%
Conference proposal 5 4.55% 6 2.11%
Dissertation/thesis 7 6.36% 7 2.46%
Fact sheets/infographics 1 0.91% 1 0.35%
Other 7 6.36% 7 2.46%
Publication Year
2000-2004 8 7.27% 45 15.85%
2005-2009 19 17.27% 74 26.06%
2010-2014 25 22.73% 76 26.76%
2015-2021 51 46.36% 80 28.17%
Unknown 7 6.36% 9 3.17%

Note. Reports are products (e.g., published papers in academic journals, “gray literature,” and
publicly available presentation slide decks from studies). Studies are a systematic evaluation or
analysis of whether a pre-k program is effective and may be represented more than once in the
document type analysis. We concluded our systematic review in September 2021; thus, data
for this year (2021) is incomplete as more reports may have been made available in the later

months.
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Table 2

Distribution of Design Types

Category

Studies Reports Effects

Nonequivalent comparison with no
pretest

Nonequivalent comparison with
child pretest data

Age-cutoff regression discontinuity

Difference-in-difference

Random assignment

50 (55%) 76 (63%) 549 (61%)

6 (7%) 7(6%) 58 (6%)

25(27%)  26(22%) 126 (14%)

6 (7%) 6(5%) 24 (3%)

4 (4%) 5 (4%) 144 (16%)

Total

91 120 901

Note. Studies are a systematic evaluation or analysis of whether a pre-k program is effective. Reports are
products (e.g., published papers in academic journals, gray literature, and publicly available presentation

slide decks from studies).
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Table 3

Distribution of Design Types by Outcome Construct and Timing

38

End of Program Longer-Term
Studies® Effects Studies® Effects
Achievement Outcomes
Nonequivalent comparison with no pretests 18 52 38 350
(35%) (25%) (76%) (75%)
Nonequivalent comparison with pretests 6 38 2 15
(12%) (18%) (4%) (3%)
Age-cutoff regression discontinuity” 25 106
(49%) (51%) - -
Difference-in-Difference 0 0 6 24
(12%) (5%)
Random assignment 2 12 4 79
(4%) (6%) (8%) (17%)
Total 51 208 50 468
Other Outcomes (e.g., behavioral, SEL)
Nonequivalent comparison with no pretests 18 54 18 93
(62%) (61%) (86%) (68%)
Nonequivalent comparison with pretests 1 5 0 0
(3%) (6%)
Age-cutoff regression discontinuity” 8 20 - -
(28%) (23%)
Difference-in-Difference 0 0 0 0
Random assignment 2 10 3 43
(7%) (11%) (14%) (32%)
Total 29 89 21 136

Note. Researchers coded each individual report for the most rigorous design included, excluding the no comparison group studies. We define “longer-
term” as any time point after the end of pre-k/fall of kindergarten. Academic outcomes include those representing subject matter mastery. “Other”
outcomes include those representing social emotional characteristics, behavioral choices, and the like. Column percentages are within each outcome type
(e.g., academic, other outcomes). * “Studies” indicates the number of studies that reported effects in the respective outcome category. Many studies
produced effects in more than one of those categories and those studies are thus counted more than once.” Longer-term outcomes cannot be examined in

age-cutoff regression-discontinuity designs.
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Table 4

Distribution of Design Types by Outcome Type, Timing, and Direction of Effects

Achievement Qutcomes

End of Program Longer-Term
N of Effects Effects N of Effects Effects

Studies Favoring Favoring Studies Favoring Favoring

(Effects) Pre-K Control/Neither (Effects) Pre-K Control/Neither
Nonequivalent comparison with no pretests 18 (52) 88.2% 11.8% 38 (350) 84.0% 16.0%
Nonequivalent comparison with pretests 6 (38) 73.3% 26.7% 2 (15) 75.0% 25.0%
Age-cutoff regression discontinuity 25 (106) 97.5% 2.5% - - -
Difference-in-Difference 0 - - 6 (24) 81.7% 18.3%
Random assignment 2(12) 90.0% 10.0% 4 (79) 34.7% 65.3%

Other Outcomes (e.g., Behavioral, SEL)

Nonequivalent comparison with no pretests 18 (54) 77.9% 22.1% 18 (93) 73.5% 26.5%
Nonequivalent comparison with pretests 1(5) 80.0% 20.0% 0 - -
Age-cutoff regression discontinuity 8 (20) 68.8% 31.2% - - -
Difference-in-Difference 0 - - 0 - -
Random assignment 2 (10) 100.0% 0.0% 3 (43) 39.0% 61.0%

Note. To avoid distortions stemming from the different number of effects reported in different studies, the effect proportions within
each study were first computed, then those proportions were averaged over the studies contributing effects in the respective category.
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Table 5
Distribution of Design Types by Outcome Type for the Direction of the Statistically Significant Effects
Achievement Qutcomes
End of Program Longer-Term
Significant Significant Significant Significant
N of Effects Effects N of Effects Effects
Studies Favoring Favoring Studies Favoring Favoring
(Effects) Pre-K Control (Effects) Pre-K Control
Nonequivalent comparison with no pretests 11 (29) 90.9% 9.1% 28 (169) 93.9% 6.1%
Nonequivalent comparison with pretests 2(5) 100.0% 0.0% 0 - -
Age-cutoff regression discontinuity 24 (86) 100.0% 0.0% - - -
Difference-in-Difference 0 - - 6 (14) 83.3% 16.7%
Random assignment 2 (8) 100.0% 0.0% 1(5) 20.0% 80.0%
Other Outcomes (e.g., Behavioral, SEL)
Nonequivalent comparison with no pretests 11 (22) 81.8% 18.2% 9(17) 100.0% 0.0%
Nonequivalent comparison with pretests 0 - - 0 - -
Age-cutoff regression discontinuity 5(11) 100.0% 0.0% - - -
Difference-in-Difference 0 - - 0 - -
Random assignment 1(1) 100.0% 0.0% 2 (10) 50.0% 50.0%

Note. To avoid distortions stemming from the different number of effects reported in different studies, the proportions of statistically
significant positive and negative effects within each study were first computed, then those proportions were averaged over the studies

contributing effects in the respective category.
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Table 6

Average Citation Counts from Google Scholar by Research Design Category
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Reports
Category N Mean SD
1. No comparison group 28 9.2 10.5
2. Nonequivalent comparison with no pretest 64 26.0 46.1
3. Nonequivalent comparison with child pretest data 4 106.8 142.2
4. Age-cutoff regression discontinuity 40 130.2 267.4
5. Difference-in-difference 11 98.3 125.9
6. Random assignment 11 64.9 82.2
Total 158 59.2 151.0

Note. 126 reports did not have a Google Scholar presence as of June 19, 2024.
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Figure 1

Flowchart of Screening Methodology

Identification of evaluation papers for state- or locally-funded pre-k programs,
published between 2000 and 2021

Initial search via Google and Google Scholar, follow-up search via systematic search of
state department (e.g., Department of Education; Department of Health and Human
Services) websites, and search of systematic reviews (e.g., Research Connections)

IDENTIFICATION

Reports identified via search engines:
* Local (n = 98)
« State (n = 230)
* Systematic search of websites (n = 48)

Y

Reports screened
(n=2376)

A

Reports excluded:
Did not pass 3 criteria (original data, pre-k effectiveness study, and
child outcomes)
(n=92)

SCREENING

\J

Reports included in the review after inclusion criteria screening
(n=284)

INCLUDED

Note. Local and state refer to the administrative level of the pre-k program (e.g., a state or locally
funded program).
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Figure 2

Number of Studies and Direction of Effects for Achievement Outcomes at the End of Pre-K

End of Program Achievement: N of Studies and Direction of Effects

Randomized (N=2) 10‘){ 90%
RDD (N=25) 3{ 97%
Pretest (N=6) 27% 73%

Diff-in-Diff (N=0)

No pretest (N=18) 12% 88%

Number of studles 5 0 5 10 15 20 25 30

O Effects Favoring Control O Effects Favoring Treatment

Note. The number of studies in each design category is indicated by the total length of the
associated bar. The proportion of effects favoring the treatment and control groups within those
studies are then superimposed on each bar. Effect proportions are based on the means of the
respective within study proportions.
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Figure 3

Number of Studies and Direction of Effects for Achievement Outcomes After the End of Pre-k

Longer Term Achievement: N of Studies and Direction of Effects

Randomized (N=4) 6594 35%

RDD (N=0)
Pretest (N=2) 259{] 75%
Diff-in-Diff (N=6) 18% 82%
No pretest (N=38) 16% 84%
Number of studies Lo 5 0 5 10 15 20 25 30 35

O Effects Favoring Control O Effects Favoring Treatment

Note. The number of studies in each design category is indicated by the total length of the
associated bar. The proportion of effects favoring the treatment and control groups within those
studies are then superimposed on each bar. Effect proportions are based on the means of the
respective within study proportions. Pre-k RD designs do not allow for follow-up past the end of
pre-k.
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Figure 4

Summary of Citation Counts from Google Scholar by Research Method

Google Scholar Citations by Research Methods
Total Citation Counts

Citations
2,000 3,000 4,000 5,000

1,000

0

Note. Figure represents 158 reports. 126 reports did not have a Google Scholar presence as of
June 19, 2024.
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A Systematic Review of Research Designs Used to Evaluate
State and Locally Funded Pre-K Programs

Training Coders to Reliability

Two senior researchers trained four doctoral students on the study’s coding process.
Initially, the four graduate students and two senior researchers coded 10 reports and discussed
the alignment and misalignment in their codes. The initial coding process was iterative to
accurately develop codes and ensure the accuracy of the coding process. After discrepancies
were discussed, the remaining reports were randomly divided among the four graduate students
into six sets of 25-45 reports. Each report was coded by two graduate students, and discrepancies
were discussed with two senior researchers. The coding process occurred over a four-month
period, and the senior researchers and graduate students met at least twice a month to discuss the
coding process. Once all reports were coded, the two senior researchers discussed any remaining
coding discrepancies and assigned unresolved discrepancies to other senior researchers on the
team to ensure the reports were coded as accurately as possible. After all discrepancies were
resolved, a master dataset was created that contained all the reports that did and did not pass the
eligibility criteria.

Information about the Coding Process
Determining Eligibility

During step one of the coding process the coders determined eligibility of the report to be
included in the study by coding whether the report presented original research findings, was a
pre-k effectiveness study, and presented child outcomes. Each of the 376 reports was screened by
two trained coders, who reviewed each report and dichotomously coded (yes/no) for each
criterion.

The criterion concerning original research was designed to exclude literature reviews,
commentaries, meta-analyses, research briefs that summarized reports, and other work that did
not present original findings. The next criterion, which assessed whether the report was about
pre-k effectiveness, was created to include studies attempting to examine the effectiveness of
publicly funded preschool programs that are not Head Start. By and large, this refers to state-
funded (e.g., Tennessee Voluntary Pre-K) or locally-funded (e.g., Boston Preschool) preschool
programs that have an academic focus. For this criterion, pre-k enrollment, participation, or
funding were generally compared against a control condition (or examined children’s growth
over time) that represents the absence of state-funded preschool. Effectiveness studies could use
comparison groups that included children who did not attend pre-k or comparison groups could
include children who attended alternative child care programs (e.g., Head Start, informal
childcare, etc.). Effectiveness studies could also use statistical approaches (e.g., regression
control; propensity scores) to generate comparisons. Finally, effectiveness reports could include
experimental or quasi-experimental designs (e.g., regression discontinuity; difference-in-
differences; lotteries).

The final criterion in the initial set of codes were about whether the report included child
outcomes. This inclusion criterion encompassed measures of child functioning, abilities, or
behaviors that were conducted at the child level. We further expanded the child outcomes
definition to include the following outcomes: child test scores, grade retention, problem
behavior, executive function, and absences. Reports were required to contain child outcomes to
be included. We included reports that focused solely on child outcomes, as well as those that
included child outcomes plus measures of classroom quality, teacher outcomes, or parent
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outcomes; however, we did not include reports that solely evaluated classroom quality, teacher
outcomes, or parent outcomes. You can find a full version of the reports we included in our study
in Supplemental Table 7.

Coding Design Categories

If reports passed step one coding regarding eligibility, the reports were then coded for
research design. The four graduate students coded each of the following categories as either yes
or no: no comparison group/descriptive study, comparison group/regression/propensity scores
with no baseline pretest data, comparison group/regression/propensity scores with child pretest
data, birthdate regression discontinuity, non-birthdate regression discontinuity, diff-in-diff/quasi-
experimental catch all, RCT/lottery, and no clear determination category. Detailed information
about each of the categories can be found in Supplemental Table 1. Note, these category names
differ slightly from the main text given we renamed the categories to be modeled after accepted
terms used to describe research designs/methods. After the coding process was complete, the
category titles were renamed for ease of understanding. Additionally, the non-birthdate
regression discontinuity category was removed because none of the reports used this design.

Research assistants double-coded each report in this phase of coding. If coders had
questions or were unsure about aspects of the report, they either made extensive notes about the
report to discuss with the research team or contacted the primary study researchers for
clarification about the report’s research design.

In addition to coding for research design, each report was coded for document type and
publication year. Document type included whether the report was a journal article, research
report/brief/abstract/executive summary, presentation (e.g., by/to the state’s Department of
Education), conference proposal (submissions, research plans, or completed research),
dissertation/thesis, fact sheet/infographic or some other kind of document. The other category
encompassed documents that did not fit in any of the previous categories.

Significance and Direction of Effect Coding
Type of Outcome Reporting

Direct assessments include both standardized assessment (e.g., PPVT) as well as state-
level standardized tests (e.g., Tennessee Comprehensive Assessment Program). Observation
includes if a researcher was observing a behavior or outcome. Administrative data was used for
items like special education placement, grade level retention, and high school graduation that are
reported at the state- or school-level.
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Supplemental Table 1

Design Coding Strategy

Results

Design Categories
(Coded as Yes/No)

Description

No comparison group or
descriptive study

Comparison group/
regression/propensity
scores with no baseline
pretest data

Regression/propensity
scores with child pretest
data

Regression discontinuity

Study did not include a comparison group of children. A
comparison group is defined as a set of children that did not
attend the state-funded pre-k program, and the comparison
group can include alternative forms of formal childcare (e.g.,
Head Start, community based, private, church, etc.). More
information on comparison groups is provided in the definition
section. Instead, pre-k effects were assessed by comparing the
outcomes of students who went to the pre-k program with their
own pre-treatment outcomes or others in the pre-k program.

Study contained comparison group, as defined before (i.e.,
comparison group can include Head Start, community based,
private, church, etc.). The study does not have child-level
baseline pretest (e.g., academic or social emotional skill
assessments) data, but it may include demographic control
variables taken during kindergarten or elementary school. The
study could use regression or propensity scores to adjust
comparisons between the “pre-k” group and the comparison
group, but no pre-test measures were used.

Study used regression or propensity scores with baseline child-
level pretest data to adjust nonrandomized comparisons
between the pre-k group and the comparison group(s). Pretest
data includes measures of child skills or competencies
collected at the start of pre-k (or before). Pretests can include
measures of achievement, social emotional skills, or executive
functioning; however, it is important to note the pretest
measure must match the domain of the outcome variable(s).

Study used regression discontinuity as the main research
design with child birth date as the forcing variable.
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Difference-in-difference/  Study design was either difference-in-difference or another

Quasi-experimental catch  quasi-experimental design that is not captured above. Many

all studies at the county or state level (in other words, not child
level) fall in this category, such as pre-k expansion studies.
These studies claim to use some source of “exogenous”
variation in access to pre-k to estimate the effectiveness of a
state or local pre-k program.

RCT/Lottery Study included child-level randomization to pre-k or control.
This can include researcher-run randomization or program-run
randomization through an admissions lottery.

No clear category The study does not fit in any of the above categories, or it is
determination unclear which category it falls under.

Note. Coding was recorded in a spreadsheet. Coders indicated yes or no for each of the design
categories, guided by the descriptions. Comparison group was further defined to include groups
that were constructed statistically (e.g., regression, propensity scores). The comparison group
definition was created to serve as exclusion criteria designed to exclude studies that simply
examine children who attended preschool without attempting to compare their outcomes with
other children.
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Supplemental Table 2
Differences in Direction of Effects by Design
Study Level® Effect Level®
Favors Favors Favors Favors Favors Favors
N of PreK Neither Control N of PreK Neither Control
Studies (% Row) (% Row) (% Row) Effects (% Row) (% Row) (% Row)
All Outcomes
Nonequivalent comparison 50 81% 1% 18% 549 77% 1% 22%
with no pretests
Nonequivalent comparison 6 75% 2% 23% 58 60% 5% 35%
with pretests
Age-cutoff regression 25 95% - 5% 126 94% - 6%
discontinuity
Difference-in-Difference 6 82% - 18% 24 79% - 21%
Random assignment 4 48% 1% 51% 144 47% 1% 52%
Total 91 83% 1% 16% 901 74% 1% 25%
End of Pre-K Achievement Qutcomes
Nonequivalent comparison 18 88% - 12% 52 83% - 17%
with no pretests
Nonequivalent comparison 6 73% 2% 24% 38 53% 5% 42%
with pretests
Age-cutoff regression 25 97% - 3% 106 97% - 3%
discontinuity
Difference-in-Difference - - - - - - - -
Random assignment 2 90% - 10% 12 92% -- 8%
Total 51 91% - 9% 208 85% 1% 14%




SUPPLEMENTARY MATERIAL: SYSTEMATIC REVIEW
Supplemental Table 2 (continued).

Post Pre-K Achievement Qutcomes

Nonequivalent comparison 38 84% 1% 15% 350 78% 1% 21%

with no pretests

Nonequivalent comparison 2 75% 6% 19% 15 73% 7% 20%

with pretests

Age-cutoff regression - - - - - - - -

discontinuity

Difference-in-Difference 6 82% - 18% 24 79% - 21%

Random assignment 4 35% - 65% 79 34% 1% 65%

Total 50 79% 1% 19% 468 71% 1% 28%
End of Pre-K Other Outcomes

Nonequivalent comparison 18 78% 2% 20% 54 76% 2% 22%

with no pretests

Nonequivalent comparison 1 80% - 20% 5 80% - 20%

with pretests

Age-cutoff regression 8 69% - 31% 20 75% - 25%

discontinuity

Difference-in-Difference - - - - - - - -

Random assignment 2 100% - - 10 100% - -

Total 29 77% 1% 22% 89 79% 1% 20%
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Supplemental Table 2 (continued)

Post Pre-K Other Outcomes

Nonequivalent comparison 18 74% 1% 25% 93 72% 2% 26%
with no pretests

Nonequivalent comparison - - - - - - - -
with pretests

Age-cutoff regression - - - - - - - -
discontinuity

Difference-in-Difference - - - - - - - -

Random assignment 3 39% 1% 60% 43 44% 2% 54%

Total 21 69% 1% 30% 136 63% 2% 35%

a. The different direction of effects categories are proportioned across effects within each study, then averaged across studies.
b. The proportions of the different direction of effects categories are computed across the full set of effects irrespective of different numbers within different studies.
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Supplemental Table 3

Differences in Direction and Statistical Significance of Effects When Reported

Study Level? Effect Level®
Favors Favors
Favors Favors Control or Favors Favors Favors Control or Favors
PreK & PreK & Not Neither & Not Control & PreK & PreK & Not Neither & Not Control &
N of Significant Significant Significant Significant N of Significant Significant Significant Significant
Studies (% Row) (% Row) (% Row) (% Row) Effects (% Row) (% Row) (% Row) (% Row)
End of Pre-K Achievement Outcomes
Nonequivalent comparison 14 75% 18% - 7% 35 74% 17% - 9%
with no pretests
Nonequivalent comparison 5 25% 39% 36% - 22 23% 36% 41% -
with pretests
Age-cutoff regression 25 81% 17% 3% - 106 81% 16% 3% -
discontinuity
Difference-in-Difference 0 - - - - 0 - - - -
Random assignment 2 63% 27% 10% - 12 67% 25% 8% -
Total 46 72% 20% 6% 2% 175 71% 19% 7% 2%
Post Pre-K Achievement Qutcomes
Nonequivalent comparison 33 64% 17% 16% 3% 287 52% 24% 17% 7%
with no pretests
Nonequivalent comparison 1 - 63% 38% - 8 - 62% 38% -
with pretests
Age-cutoff regression 0 - - - - 0 - - - -
discontinuity
Difference-in-Difference 6 51% 31% 13% 6% 24 54% 25% 17% 4%
Random assignment 4 1% 34% 63% 2% 79 1% 33% 61% 5%

Total 44 55% 22% 20% 3% 398 41% 27% 26% 6%
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Supplemental Table 3 (continued)

End of Pre-K Other Outcomes

Nonequivalent comparison 13 62% 6% 21% 12% 35 57% 11% 26% 6%

with no pretests

Nonequivalent comparison 1 - 80% 20% - 5 - 80% 20% -

with pretests

Age-cutoff regression 8 52% 17% 31% - 20 55% 20% 25% -

discontinuity

Difference-in-Difference 0 - - - - 0 - - - -

Random assignment 2 8% 92% - - 10 10% 90% - -

Total 24 51% 20% 23% 6% 70 46% 30% 21% 3%
Post Pre-K Other Outcomes

Nonequivalent comparison 14 44% 24% 32% - 68 25% 38% 37% -

with no pretests

Nonequivalent comparison 0 - - - - 0 - - - -

with pretests

Age-cutoff regression 0 - - - - 0 - - - -

discontinuity

Difference-in-Difference 0 - - - - 0 - - - -

Random assignment 3 19% 20% 58% 3% 43 19% 26% 51% 5%

Total 17 40% 24% 36% - 111 23% 33% 42% 2%

a. The different significance categories are proportioned across effects within each study, then averaged across studies.
b. The proportions of the different significance categories are computed across the full set of effects irrespective of different numbers within different studies.
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Supplemental Table 4a

Multilevel Model with Effects Nested Within Studies: Results for Direction of Effects (Proportion Favoring Pre-K)

End of Pre-K Post Pre-K End of Pre-K Post Pre-K
Achievement Achievement Other Other
Outcomes Outcomes Outcomes Outcomes
N = 51 studies, N = 50 studies, N = 29 studies, N = 21 studies,
208 effects 468 effects 89 effects 136 effects
Coefficient Coefficient Coefficient Coefficient
(SE) (SE) (SE) (SE)
Intercept 900%*** 347%* 1.00%** .390*
(.162) (.118) (.261) (.184)
Nonequivalent comparison with -.014 492 % -.221 3467
no pretests (.171) (.123) (.275) (.199)
Nonequivalent comparison with -.167 4037 -.200 -
pretests (.187) (.205) (.451)
Age-cutoff regression 075 - =312 -
discontinuity (.169) (.291)
Difference-in-Difference - A470%* -
(.153) -

Random assignment (Reference group)

Note. Analyzed at the study level using the within-study proportions of positive effects as the dependent variable.
*rx p<.001, ** p<.01,*p<.05Fp<.10
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Supplemental Table 4b
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Pairwise Comparisons (Based on estimated marginal means from multilevel models)

End of Pre-K Achievement Qutcomes

Design 1 (Mean) Design 2 (Mean)  Difference SE p-value
QED.noPre (.886)  RCT (.900) -.014 A71 936
QED.Pre (.733)  RCT (.900) -.167 A87 377
RDD.age (.975) RCT (.900) .075 169 .658
DifftnDiff - - - - -
Post Pre-K Achievement Outcomes
Design 1 (Mean) Design 2 (Mean)  Difference SE p-value
QED.noPre (.839)  RCT (.347) 492 123 <001
QED.Pre (.750)  RCT (.347) 403 205 055
RDD.age - - - - -
DiffnDiff (.817) RCT (.347) 470 153 .003
End of Pre-K Other Outcomes
Design 1 (Mean) Design 2 (Mean)  Difference SE p-value
QED.noPre (.779)  RCT (1.00) -.221 275 428
QED.Pre (.800)  RCT (1.00) -.200 451 .661
RDD.age (.687) RCT (1.00) -.312 291 294
DifftnDiff - - - - -
Post Pre-K Other Outcomes
Design 1 (Mean) Design 2 (Mean)  Difference SE p-value
QED.noPre (.735)  RCT (.390) 346 199 .099
QED.Pre - - - - -
RDD.age - - - - -

DiftnDiff -
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Supplemental Table Sa

Multilevel Model with Effects Nested Within Studies: Results for Direction of Effects for Only Statistically Significant Effects
(Proportion Favoring Pre-K)

End of Pre-K Post Pre-K End of Pre-K Post Pre-K
Achievement Achievement Other Other
Outcomes Outcomes Outcomes Outcomes
N = 40 studies, N = 35 studies, N = 17 studies, N =11 studies,
128 effects 188 effects 34 effects 27 effects
Coefficient Coefficient Coefficient Coefficient
(SE) (SE) (SE) (SE)
Intercept 1.00%*** .200 1.00* .500%*
(.113) (.240) (.342) (.167)
Nonequivalent comparison with -.083 729%* -.182 .500%*
no pretests (.122) (.243) (.357) (.184)
Nonequivalent comparison with .000 - - -
pretests (.160)
Age-cutoff regression .000 - .000 -
discontinuity (.117) (.375)
Difference-in-Difference - .633* - -
(.259)

Random assignment (Reference group)

Note. Analyzed at the study level using the within-study proportions of positive effects as the dependent variable.
*rx p<.001, ** p<.01,*p<.05Fp<.10
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Supplemental Table Sb
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Pairwise Comparisons (Based on estimated marginal means from multilevel models)

End of Pre-K Achievement Qutcomes

Design 1 (Mean) Design 2 (Mean)  Difference SE p-value
QED.noPre ((917)  RCT (1.00) -.083 122,498
QED.Pre  (1.00) - .000 160 1.00
RDD.age (1.00) - .000 117 1.00
DifftnDiff - - - - -
Post Pre-K Achievement Outcomes
Design 1 (Mean) Design 2 (Mean)  Difference SE p-value
QED.noPre (.929)  RCT (.200) 729 243 .005
QED.Pre - - - - -
RDD.age - - - -
DiffnDiff (.833) RCT (.200) .633 259 .020
End of Pre-K Other Outcomes
Design 1 (Mean) Design 2 (Mean)  Difference SE p-value
QED.noPre (.818)  RCT (1.00) -.182 357 619
QED.Pre - - - - -
RDD.age (1.00) RCT (1.00) .000 375 1.00
DifftnDiff - - - - -
Post Pre-K Other Outcomes
Design 1 (Mean) Design 2 (Mean)  Difference SE p-value
QED.noPre (1.00)  RCT (.500) .500 184 .024
QED.Pre - - - - -
RDD.age - - - -

DiftnDiff - -




SUPPLEMENTARY MATERIAL: SYSTEMATIC REVIEW

Supplemental Table 6
Additional Lottery-Design Pre-K Evaluations

% positive effects for treatment group
Type and number of End of Treatment Longer-Term (K Spring
effects and Onward)
Achievement 100% 32%
Outcomes (n = 65) (n=3) (n=162)
Non-Achievement 25%
Outcomes (n = 8) ) (n=23)
Total (n =73) 100% 31%

(n=3) (n=70)

Note. Effects coded from five reports:

e Humpbhries, J. E., Neilson, C., Ye, X., & Zimmerman, S. D. (2024). Parents' earnings

and the returns to universal pre-kindergarten (No. w33038). National Bureau of
Economic Research.
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e Braga, B., Doromal, J. B., Greenberg, E., Monarrez, T., Restrepo, L. & Lamb, R. (2024).

The effects of public pre-k for 3-year-olds on early elementary school outcomes:

Evidence from the DC centralized lottery. (EdWorkingPaper: 24-1019). Retrieved from

Annenberg Institute at Brown University: https://doi.org/10.26300/br2m-wb87

e Woodyard, H., Sass, T. R. & Fazlul, 1. (2023). Assessing the benefits of education in

early childhood: Evidence from a pre-k lottery in Georgia. Technical Report No. 23-880,

Annenberg Institute for School Reform at Brown University.

e Woodyard, H., Sass, T., & Fazlul, 1. (2022). The efficacy of school-based pre-k program

sites in a metro- Atlanta school district. Georgia Policy Labs.
https://doi.org/10.57709/30728972

e Durkin, K., Lipsey, M. W., Farran, D. C., & Wiesen, S. E. (2022). Effects of a statewide

pre-kindergarten program on children’s achievement and behavior through sixth grade.

Developmental Psychology, 58(3), 470. https://dx.doi.org/10.1037/dev0001301



https://doi.org/10.26300/br2m-wb87
https://doi.org/10.57709/30728972
https://dx.doi.org/10.1037/dev0001301
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Supplemental Table 7
Full List of Reports That Passed the Eligibility Round of Coding
Publi
catio
n
State City Year Report Citation
Alabama 2016 Alabama Department of Early Childhood Education. (2016). Chronic absenteeism: Differences
between First Class Pre-K students and non-First Class Pre-K students. (First Class Pre-K Issue
Brief 1). https://children.alabama.gov/wp-content/uploads/2021/09/Absenteeism_01-10-17.pdf
Alabama 2017 Alabama Department of Early Childhood Education. (2017). School readiness at kindergarten entry:
Differences between students who participated in First Class Pre-K and those who did not, fall 2016.
(First Class Pre-K Issue Brief 4). Alabama, Department of Early Childhood Education.
Alabama 2018
Alabama Department of Early Childhood Education. (2018). Special education needs: Differences
between First Class Pre-K students and non-First Class Pre-K students and potential cost savings.
(First Class Pre-K Issue Brief 5a). https://children.alabama.gov/wp-content/uploads/2021/09/Issue-
Brief-5a_SpecialEd overall 2-2018.pdf
Alabama 2018 Preskitt, J., Fifolt, M., Ernest, J. & Adams, J. (2018). Achievement gap closure and gains associated

with Alabama First Class Pre-K. [Research Issue Brief]. Alabama Department of Early Childhood
Education. https://children.alabama.gov/wp-content/uploads/2021/09/Achivement-Gap-Closure-and-
Gains-Proficiency-in-Reading-and-Math-at-3rd-grade.pdf
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Alabama

Alabama

Alabama

Alabama

Alaska

Alaska

Alaska

2019

2020

2012

2016

2011

2012

2016

Adams, J., Becker, D., Ernest, J., Fifolt, M., Johnson, H., Ross, J., Sen, B., Strichik, T., & Preskitt, J.
(July, 2019) Disciplinary infractions in Alabama public schools: First-Class Pre-K students have

lower discipline rates. [Research Issue Brief]. https://children.alabama.gov/wp-
content/uploads/2021/09/7 Discipline 7-2019.pdf

Preskitt, J., Johnson, H., Becker, D., Ernest, J., Fifolt, M., Adams, J., ... & Sen, B. (2020). The
persistence of reading and math proficiency: The benefits of Alabama’s pre-kindergarten program

endure in elementary and middle school. International Journal of Child Care and Education Policy,
14(1), 1-12. https://doi.org/10.1186/s40723-020-00073-3

Tucker, K. (2012). The differences in reading readiness among kindergartners who attended state and
federally funded pre-k in Alabama. [Unpublished doctoral dissertation]. Liberty University.

Alabama Department of Early Childhood Education. (2016). Retention in grade: Differences between
First Class Pre-K students and non-First Class Pre-K students. (First Class Pre-K Issue Brief 2).
https://children.alabama.gov/wp-content/uploads/2021/09/Retention_01-10-17.pdf

Alaska Department of Education and Early Development. (2011). The Alaska Pilot Pre-Kindergarten
Project (AP3): Project evaluation -- year one.
https://www.akleg.gov/basis/get documents.asp?session=27&docid=9133

Alaska Department of Education and Early Development. (2012). Alaska Pilot Pre-Kindergarten
Project (AP3): Year two report.
https://omb.alaska.gov/ombfiles/13 budget/CapBackup/proj58943.pdf

Alaska Department of Education and Early Development. (2016). Alaska Pre-Kindergarten Program.
https://www.akleg.gov/basis/get documents.asp?session=29&docid=51578
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Arkansas

Arkansas

Arkansas

Arkansas

Arkansas

Arkansas

Arkansas

Arkansas

2007

2008

2013

2015

2019

2017

2020

Hustedt, J. T., Barnett, W. S., Jung, K., & Thomas, J. (2007). The effects of the Arkansas Better
Chance Program on young children’s school readiness. National Institute for Early Education
Research. https://nieer.org/sites/default/files/2023-08/arkansasyear1.pdf

Hustedt, J. T., Barnett, W. S., & Jung, K. (2008). Longitudinal effects of the Arkansas Better Chance
Program: Findings from kindergarten and first grade. National Institute for Early Education
Research. https://nieer.org/sites/default/files/2023-08/arkansaslongitudinal. pdf

Jung, K., Barnett, W. S., Hustedt, J. T., & Francis, J. (2013). Longitudinal effects of the Arkansas
Better Chance Program: Findings from first grade through fourth grade. National Institute for Early
Education Research. http://nieer.org/sites/nieer/files/ArkansasLongitudinalReportMay2013n.pdf.

Hustedt, J. T., Jung, K., Barnett, W., & Williams, T. (2015). Kindergarten readiness impacts of the
Arkansas Better Chance state prekindergarten initiative. Elementary School Journal, 116(2), 198-216.
https://doi.org/10.1086/684105

Argue, S. E., & Holland, G. O. (2019). Arkansas Better Chance (ABC) program longitudinal study
(2009-2018). Arkansas Research Center. https://arc.arkansas.gov/arcweb/research/2019-ABC-
Longitudinal-Report.pdf

Argue, S. E., & Holland, G. (n.d.). Arkansas Better Chance (ABC) shrinks gap in kindergarten

readiness for economically disadvantaged students. Arkansas Research Center.
https://files.eric.ed.gov/fulltext/ED607412.pdf

Argue, S. E., & Holland, G. O. (2017). Late elementary school outcomes for children participating in
Arkansas Better Chance (ABC) program. Arkansas Research Center.
https://files.eric.ed.gov/fulltext/ED607417.pdf

Argue, S. E., & Holland, G. O. (2020). Arkansas Better Chance (ABC) program longitudinal study
(2009-2019). Arkansas Research Center. https://arc.arkansas.gov/arcweb/research/2021-ABC-
Longitudinal-Report.pdf
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California

California

California

Colorado

Colorado

Colorado

Colorado

2009

2013

2017

2010

2011

2012

2013

Barnett, W. S., Howes, C., & Jung, K. (2009). California's state preschool program: Quality and
effects on children's cognitive abilities at kindergarten entry. National Institute for Early Education
Research.

Applied Survey Research. (2013). Evaluating Preschool for All effectiveness. First 5 San Francisco.
https://glenpricegroup.com/sites/laupresearch/wp-content/uploads/sites/2/2014/05/Evaluating-PFA-
Effectiveness-Research-Brief.pdf

Kyger, M., & Barnhart, M. (2017). Effects of high-quality preschool on early literacy and
mathematics skills- a regression-discontinuity approach. Los Angeles Universal Preschool.
https://researchconnections.org/childcare/resources/33498

Colorado Department of Education. (2010). Colorado Preschool Program: Legislative report 2010.
https://www.cde.state.co.us/sites/default/files/documents/cpp/download/cppdocs/2010_cpp legislative
report.pdf

Colorado. Department of Education. (2011). Colorado Preschool Program: Working together: 2011
legislative report. Colorado, Department of Education.
https://spl.cde.state.co.us/artemis/edserials/ed55069internet/ed55069201 linternet.pdf

Colorado Department of Education. (2012). Colorado Preschool Program: 2012 Legislative Report.
https://spl.cde.state.co.us/artemis/edserials/ed55069internet/ed55069201 2internet.pdf

Colorado Department of Education. (2013). Colorado Preschool Program: Legislative report 2013.
https://www.cde.state.co.us/sites/default/files/documents/cpp/download/cppdocs/2013 _cpp legislative
_report.pdf
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Colorado

Colorado

Colorado

Colorado

Colorado

Colorado

Colorado

2014

2015

2016

2017

2018

2019

2020

Colorado Department of Education. (2014). Colorado Preschool Program: Legislative report 2014.

https://spl.cde.state.co.us/artemis/edserials/ed55069internet/ed550692014internet.pdf

Colorado Department of Education. (2015). Colorado Preschool Program: Legislative report 2015.

https://spl.cde.state.co.us/artemis/edserials/ed55069internet/ed55069201 Sinternet.pdf

Colorado Department of Education. (2016). Colorado Preschool Program: Legislative report 2016.

https://spl.cde.state.co.us/artemis/edserials/ed55069internet/ed55069201 6internet.pdf

Colorado Department of Education. (2017). Colorado Preschool Program: Legislative report 2017.

https://spl.cde.state.co.us/artemis/edserials/ed55069internet/ed55069201 7internet.pdf

Colorado Department of Education. (2018). Colorado Preschool Program: Legislative report 2018.

https://spl.cde.state.co.us/artemis/edserials/ed55069internet/ed55069201 8internet.pdf

Colorado Department of Education. (2019). Colorado Preschool Program: Legislative report 2019.

https://spl.cde.state.co.us/artemis/edserials/ed55069internet/ed550692019internet.pdf

Colorado Department of Education. (2020). Colorado Preschool Program: Legislative report 2020.

https://teachingstrategies.com/wp-content/uploads/2021/08/Colorado-Preschool-Program-2020-
Report.pdf
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Colorado

Colorado

Colorado

Colorado

Colorado

Colorado

Colorado

Colorado

Colorado

Denver

Denver

Denver

Denver

Denver

Denver

Denver

Denver

2021

2009

2010

2011

2012

2013

2014

2015

2016

Colorado Department of Education. (2021). Colorado Preschool Program: Legislative report 2021.
https://leg.colorado.gov/sites/default/files/images/committees/2017/2021 cpp_report.pdf

Palaich, R. (2009). DPP 2008-2009 cohort TCAP results. Denver Preschool Program.
https://researchconnections.org/childcare/resources/33479

Klute, M. M. (2010). Denver Preschool Program: Report on child outcomes: 2009-10 school year.
Denver Preschool Program. https://dpp.org/wp-content/uploads/2022/05/2009-2010-Child-
Outcomes.pdf

Klute, M. M., & Ponce, C. (2011). Denver Preschool Program: Report on child outcomes: 2010-11
school year. Denver Preschool Program. https://dpp.org/wp-content/uploads/2022/05/2010-2011-
Child-Outcomes.pdf

Klute, M. M. (2012). Denver Preschool Program: Report on child outcomes: 2011-12 school year.
Denver Preschool Program. https://dpp.org/wp-content/uploads/2022/05/2011-2012-Child-
Outcomes.pdf

Klute, M. M. (2013). Denver Preschool Program: Report on child outcomes: 2012-13 school year.
Denver Preschool Program. https://dpp.org/wp-content/uploads/2022/05/2012-2013-Child-
Outcomes.pdf

Green, S., Ponce, C., & Mangels, D. (2014). Denver Preschool Program: Report on child outcomes:
2013-2014 school year. https://researchconnections.org/childcare/resources/33485

Green, S., Ponce, C., Mangels, D., & Landgraft, C. (2015). Denver Preschool Program child outcome
evaluation 2014-2015: Part A: Preschool progress and school readiness, evaluation cohort 7
preschool report [unpublished report]. https://dpp.org/cohort-7-preschool-report/

Green, S. and Mangels, D. (2016). Denver Preschool Program child outcome evaluation 2015-2016:
Part A: Preschool progress and school readiness, evaluation cohort 8 preschool report [unpublished
report]. https://dpp.org/cohort-8-preschool-report/



SUPPLEMENTARY MATERIAL: SYSTEMATIC REVIEW 67

Colorado

Colorado

Colorado

Connecticut

Connecticut

Delaware

Delaware

Denver

Denver

2018

2018

2010

2019

2016

2002

2002

Green, S., Mangels, D. & Reale, M. (2017). Denver Preschool Program child outcomes study 2016-
2017: Part A: Preschool progress and school readiness report, cohort 9. https://dpp.org/cohort-9-
preschool-report/

Green, S., Mangels, D. & Reale, M. (2018). Denver Preschool Program child outcomes study 2017-
2018: Part A: Preschool progress and school readiness report, cohort 10. https://dpp.org/cohort-10-
report/

Colorado Department of Education. (2010). Colorado Preschool Program: Building a brighter future
for Colorado's children: 2010 legislative report.
https://www.cde.state.co.us/sites/default/files/documents/cpp/download/cppdocs/2010 cpp legislative
report.pdf

Montrosse-Moorhead, B., Dougherty, S. M., La Salle, T. P., Weiner, J. M., & Dostal, H. M. (2019).
The overall and differential effects of a targeted prekindergarten program: Evidence from
Connecticut. Early Childhood Research Quarterly, 48, 134-145.
https://doi.org/10.1016/j.ecresq.2019.02.006

Connecticut Academy of Science and Engineering. (2016). Early childhood regression discontinuity
study. https://www.ctoec.org/wp-

content/uploads/2020/10/EARLY CHILDHOOD_ REGRESSION DISCONTINUITY _STUDY 06
16 _16.pdf

Gamel-McCormick, M., & Amsden, D. (2002). Investing in better outcomes: The Delaware early
childhood longitudinal study. Delaware State Department of Education.
https://files.eric.ed.gov/fulltext/ED482164.pdf

Cornwell, J. R., & Kersteter, P. G. (2002). Head Start/ECAP outcomes report: State of Delaware:
Fiscal year 2001-2002. Delaware Department of Education.
https://www.doe.k12.de.us/cms/lib09/DE01922744/Centricity/Domain/146/earclychildhood_staterepo
rt01-02.pdf
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Delaware

Delaware

Florida

Florida

Florida

2005

2014

2008

2009

2010

Delaware Interagency Resource Management Committee, Delaware Department of Education,
Delaware Department of Health and Social Services, & Delaware Department of Services for
Children, Youth, and Their Families. (2005). Investing in better outcomes: Reaping continued
dividends: The Delaware early childhood longitudinal study follow-up with fifth graders. University
of Delaware, Center for Disabilities Studies.
https://udspace.udel.edu/server/api/core/bitstreams/f4924daf-f06c-4054-b99b-183426499371/content

Schwartz, H. L., Karoly, L. A., Le, V. N., Tamargo, J., & Setodji, C. M. (2014). Evaluation of
Delaware Stars for Early Success: Year 1 report [research report]. RAND Corporation.
https://www.rand.org/pubs/research_reports/RR606.html

Florida Office of Program Policy Analysis and Government Accountability. (2008). 61% of voluntary
prekindergarten children are ready for kindergarten: Accountability process needs improvement.
(Report No. 08-23). Office of Program Policy Analysis and Government Accountability.
https://oppaga.fl.gov/Documents/Reports/08-23.pdf

Figlio, D., & Roth, J. (2009). The behavioral consequences of pre-kindergarten participation for
disadvantaged youth. In The Problems of Disadvantaged Youth (pp. 15-42). University of Chicago
Press. https://oppaga.fl.gov/Documents/Reports/08-23.pdf

Florida Office of Program Policy Analysis and Government Accountability. (2010). Steps taken to
improve the VPK program: Additional actions needed to increase program accountability. (Report
No. 10-57). https://oppaga.fl.gov/Documents/Reports/10-57.pdf
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Florida

Florida

Florida

Florida

Florida

Florida

Florida

Florida

Miami

Miami-
Dade
County

2012

2019

2019

2019

2019

2020

2008

2017

Florida Office of Program Policy Analysis and Government Accountability. (2012). VPK teachers'
education level does not substantially influence kindergarten readiness scores: Program and provider
differences affect readiness rates. (Report No. 12-06). Office of Program Policy Analysis and
Government Accountability. https://oppaga.fl.gov/Documents/Reports/12-06.pdf

Goff, S., & Webster, M. (2019). Early learning update [presentation]. Florida Organization of
Instructional Leaders, Department of Education. https://oppaga.fl.gov/Documents/Reports/12-06.pdf

Miller, L. C., & Bassok, D. (2019). The effects of universal preschool on grade retention. Education
Finance and Policy, 14(2), 149-177. https://doi.org/10.1162/edfp a 00248

Melin, M. (2019). The sustained impact of prekindergarten participation on third grade academic
performance. Electronic Theses and Dissertations, 2004-2019. https://stars.library.ucf.edu/etd/6538

Florida Department of Education. (2019). 2020-2025: Data on strategic plan measures.
https://oppaga.fl.gov/Documents/Reports/12-06.pdf

Goff, S., & Webster, M. (2020). Early learning update [presentation]. Florida Organization of
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