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INTRODUCTION

This dissertation probes the promise of public preschool as well as potential pitfalls in
evaluation, provision, and access. Researchers and policymakers continue to point to the
Abecedarian and Perry Preschool Projects, two mid-century behemoths in randomized education
evaluation, as definitive proof of the cost-savings (typically first) and equity-enhancing
(generally second) potential of preschool. However, the picture we get in the early twenty-first
century is a much more nuanced and complex take on preschool as an educational, and social,
intervention. While public preschool programs ranging from Head Start to local, school-based
pre-kindergarten, show positive outcomes on school readiness measures, they have generally
failed to deliver on measures that matter most in the current accountability era: namely, third
grade reading and retention.

There are many reasons to provide publicly-funded preschool. Currently, the United
States is the fourth-lowest OECD country for early childhood education enrollment, and one of
the only OECD countries where preschool is not seen as an educational right for young children.
Economically, preschool centers create jobs while allowing parents and family members to work
full-time. Yet roadblocks to expansion in the United States continue, and rather than pre-
kindergarten being absorbed into the K-12 system (as kindergarten classes were nearly a century
ago), there is pressure to provide unequivocal evidence of short-, medium-, and long-term effects
of preschool.

The essays in this dissertation ask questions related to the persistence and heterogeneity
of preschool longitudinal effects, research and program design, and financing. The first study
uses meta-analytic techniques to estimate the persistence of effects for public preschool

programs from 1960 to present. Additionally, research design and contextual factors are explored



as predictors of end-of-treatment and longer-term effects. These include the use of experimental
or quasi-experimental designs, comparison group activity, and study timing. The second study
employs data from the kindergarten cohort of the Early Childhood Longitudinal Study — 2011 (n
~11,000) and longitudinal growth modeling to assess the associations between preschool
participation and children’s academic growth trajectories through third grade. Finally, the third
study explores the potential use of Social Impact Bond financing mechanisms, where financing is
tied to outcomes, to expand preschool programs. This qualitative study provides new data and
perspectives from local city and state administrators regarding their goals for expansion, as well
as the financial and political challenges they face.

Taken together, these studies provide new evidence on the heterogeneity of preschool
impacts. The meta-analysis finds that newer, post-NCLB era programs have smaller effect sizes
on average compared to their twentieth-century counterparts. More children are attending
preschool, but access to quality programs is uneven, and academic and behavior-skills gaps
between students attending Head Start, State preschool, and private preschool programs are
observable at kindergarten entry and persist through third grade, as shown in my second study.
Finally, some cities and districts with existing public-private partnerships and strong fundraising
capacity are able to explore options for new financing mechanisms to support expansion, while
others continue to struggle with braiding and blending together multiple funding sources to
support universal access. These studies provide several new answers to existing questions, and

pose many more for preschool researchers and school leaders.



CHAPTER 1

PERSISTENCE OF PUBLIC PRESCHOOL EFFECTS ON ACADEMIC OUTCOMES?
A META-ANALYSIS
Introduction
While existing research shows that early childhood interventions can have lasting effects,
evidence regarding the longer-term efficacy of public preschool is mixed. Current local, state,
and federally funded preschool programs are highly varied in the populations they serve, services
provided, funding mechanisms, curricular programming, and ultimately, short- and long- term
student outcomes (Bitler, Hoynes, & Domina, 2014; Chaudry et al., 2017). While many
programs show positive, immediate effects among participants at kindergarten entry (Burchinal
et al., 2015; Camilli et al., 2010), substantial evidence suggests that these effects are not
sustained over time (Bailey et al., 2017; Phillips et al., 2017). This decline in early childhood
program effects over time is often referred to as “fadeout.” A recent meta-analysis, including
studies from 1960 to 2006, found that preschool academic gains fadeout or converge with
comparison group outcomes at a rate of approximately 0.022 standard deviation units per year
(Lietal., 2016). Achievement convergence is one main explanation as to why fadeout seems to
occur. In this explanation, students who did not attend preschool simply catch up to their peers
once they attend kindergarten. For example, in Clements et al.’s (2013) TRIAD evaluation of
Building Blocks math intervention, a randomized controlled trial, the treatment group made
significant gains in preschool, testing nearly 0.5 standard deviation units higher than control
students at the end of pre-kindergarten. However, in the post-intervention period, comparison

group and treatment student test scores converged by the end of first grade.



Understanding the nature and extent of effect persistence is relevant in addressing policy
questions regarding publicly financed preschool. One perspective holds that preschool is an
important public investment, regardless of longer-term, sustained gains (for example as
described in Jenkins, 2014). In this line of thinking, preschool provides an opportunity for
children to be exposed to the social setting of school while allowing their primary caregivers an
opportunity to participate in the workforce. Furthermore, there is a substantial base of evidence
that shows that public preschool programs reduce the academic skills gap between racial
subgroups that has been evident at kindergarten entry (Phillips et al., 2017). There is also
evidence that both public and private early childhood education experiences can substantially
support positive high school and adult outcomes, even if the initial cognitive effects fade over
time (Barnett, 1995; McCoy et al., 2017). Still, researchers and policymakers have questioned
whether a significant investment in preschool is worthwhile when considering the relatively fast
fadeout of effects (Samuels, 2018). It is not yet clear if the mixed results from public preschool
evaluations can be attributed to specific program elements, generalizability across locations and
populations, features of individual study designs, or some other set of conditions. Even
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terminology is not clear, with “fadeout,” “convergence,” or “persistence” often used
interchangeably. However, the growing evidence base of preschool evaluations provides an
opportunity to explore the potential influence of these factors on observed short-, medium-, and
long-term student outcomes. In the current study, I aim to explore the persistence of preschool

effects over time.

Literature Review

Meta-Analysis: Synthesizing Preschool Studies



Given the large number and wide variety of preschool evaluations in the United States,
some scholars have moved to using meta-analytic techniques to organize and assess existing
evidence. Meta-analysis uses statistical methods to pool quantitative results from multiple
research studies. A potential benefit of using meta-analysis is that results can provide more
compelling evidence than those from a single primary study. Furthermore, variation between
studies can be leveraged to study questions about the association between factors such as
research design, intervention implementation, timing, and aggregated effects. A 2010 meta-
analysis by Camilli et al. included 123 studies of early childhood interventions, and observed
outcomes including intelligence, achievement, and social/emotional skill assessments. Overall,
the authors found statistically significant effects for studies with a treatment/control comparison
on cognitive outcomes (average unweighted effect size of 0.231 standard deviation units), and
some effect of reduced retention rate (average unweighted effect size 0.137) and social-
emotional skills (0.156) (Camilli et al., 2010). More recently, a group of scholars have compiled
and coded a database of early childhood education (ECE) studies fielded between 1960 and 2006
(The National Forum on Early Childhood Program Evaluation, hereafter referred to as the ECPE
Forum). The ECPE Forum has published several meta-analytic studies exploring potential
mediators and moderators of preschool effects. These papers have analyzed the role of child
gender, child age at time of treatment, and parent education on short- and long-term cognitive,
academic, and behavioral outcomes (Magnuson et al., 2016; Li, et al., 2016; Grindal et al., 2016;
McCoy et al., 2017; Schindler et al., 2015; Shager et al., 2013).

Only a portion of the studies included in these meta-analyses have medium- to long-term
outcomes, and none of the published meta-analyses explicitly analyze convergence. A 2016

meta-analysis studies the relationship between starting age and program duration on the impacts



of early childhood education programs on cognitive and achievement outcomes, as well as
fadeout (Li et al., 2016). The study uses data from 67 studies and 1,045 effect sizes of
achievement outcomes, from studies completed by 2006. Initial, end-of-program effect sizes
averaged 0.23 standard deviations. This initial effect fades linearly at approximately 0.022
standard deviations per year beyond the program duration (Li et al., 2016). The authors find that
starting programs earlier is associated with better outcomes at the end of pre-kindergarten—
increasing program starting age by a year is associated with a -0.123 standard deviation per year
decrease in end-of-program effect sizes, regardless of length of program. In other words,
attending preschool at a younger age is correlated with higher end-of-treatment effect sizes. The
study finds no statistically significant interactions between program length and fadeout, or
program starting age and fadeout. Thus, although programs targeting infants had a larger effect,
these effects declined over time in a similar pattern to programs which included “older” children.
This study provides clear evidence of a “fadeout effect,” and starts to test some potential
predictors of fadeout. The authors do not uncover a significant interaction effect between timing
variables (i.e., length of treatment) and fadeout effects; the lack of significant explanatory
variables does not foreclose the possibility that other variables such as methodological variation
may explain differences or that studies completed after 2006 may add new evidence and greater
statistical power to detect associations.

There is reason to believe that research design plays a strong role in the mixed findings of
preschool evaluations. In a 2013 meta-analysis using ECPE data, Shager et al. specifically
addressed questions regarding design components of Head Start evaluation studies, and how
those components were related to estimated effect sizes. Using thirty years of Head Start

evaluations, the authors coded for design elements including: baseline equivalence, control group



activity, and outcome measures (including what type, reliability of measures, and how
assessments were completed). The authors found that the activity level of control group children
was a significant predictor of effect size. In studies where the control group actively sought
alternative services (aside from Head Start), effect sizes were smaller on average (0.08) than
studies in which the control group did not seek alternative treatment (0.31 on average).
Furthermore, authors found that outcome features, including measures of concrete academic
skills (math and literacy versus broader cognitive skills) and ratings and observations (versus
performance assessments), produce larger average effect sizes. Overall, the researchers find that
Head Start produces a statistically significant effect size of 0.27 for short-term (less than one
year posttreatment) cognitive and achievement outcomes. Control group activity and outcome
type/measurement accounted for 41% of the heterogeneity in findings between studies, and 11%
of the variation within studies. A recent, broader study found evidence for the influence of
methodological factors in studies of reading, mathematics, and science programs during ECE,
elementary, and secondary school (Cheung & Slavin, 2016). The authors found effect sizes were
nearly twice as large for published articles, small-scale trials, and experimenter-made measures
(Cheung & Slavin, 2016). Finally, in addition to overall effects, Camilli et al. explored the
influence of various program and research design elements, including comparison group activity
(2010). The authors coded and ran analysis in two categories — studies that had a
treatment/alternative treatment comparison, and studies with a treatment/control comparison.
The treatment/alternative comparison included students who received alternate preschool,
including private or non-center based (but academic) care. The treatment/control comparison
included students who did not receive any preschool. The meta-analysis using the

treatment/alternative comparison group did not have statistically significant effect sizes at the



end of treatment. However, as described above, the authors do find significant effects of
preschool for studies with a treatment/control group in cognitive and social-emotional outcomes
(Camilli et al., 2010). This again suggests that design-related factors such as these should be
considered when trying to aggregate and compile evidence on specific interventions.

Research Design: Defining the Counterfactual in Public Preschool Evaluations

The Shager et al. (2013) and Camilli et al. (2010) studies highlight the difficulty with
interpreting and generalizing across preschool studies. In their 2013 meta-analysis, Shager et al.
note that control group, or counterfactual, activity level is an often overlooked ECE evaluation
design feature. They define this as the level of “participation in center-based care or preschool
among control group children” (Shager et al., 2013 pp. 78). Theirs was the first study to
empirically address the extent to which activity level in the comparison group predicts the
magnitude of program effects in a meta-analytic study of Head Start evaluations, finding a 0.23
effect size difference between comparison groups that did and did not seek alternative services.
The question of how to define the counterfactual in social sciences is ongoing and relevant to
evaluating preschool programs (Lemons et al., 2014; Feller et al., 2016; Bitler, Hoynes, &
Domina, 2014).

There are two main ways preschool studies are conducted. One, researchers design a
study that takes advantage of a natural experiment, such as a lottery for an oversubscribed
program. Two, researchers design a quasi-experimental study using longitudinal data, where they
utilize statistical techniques to create an artificial counterfactual, or comparison group. In either
case, children who do not participate in the specific treatment program may still receive a range
of alternative treatment - attending a different public preschool program, private preschool,

center-based care (with or without an academic component), relative or other home-based care.



A study using data from the randomized Head Start Impact Study finds that, when separating
groups of control children into those who attended other center-based care and those who stayed
home, there are positive, strong effects of Head Start compared to home-based care children, but
not for those in other center-based care (Feller et al., 2016). Not only does alternative treatment
need to be considered, but more general contextual factors, including time and place, matter for

evaluating evidence (Lemons et al., 2014).

Timing: No Child Left Behind, the Great Recession, and Public Preschool

Lemons et al. present evidence from an original and four replication studies (five total
randomized control trials) to support the argument that time and place are critical for interpreting
experimental and quasi-experimental research, in particular that the experiences of the
counterfactual, whether controlled or business as usual, can increase or decrease effect sizes
(2014). In other words, the treatment effect is always relative to the outcomes of the control or
comparison sample and many changes in social norms and practices as well as the policy
environment can cause the counterfactual outcomes to vary. For example, the changes due to the
enhanced accountability in the era of No Child Left Behind (NCLB) may affect public preschool
counterfactual outcomes.

In terms of public preschool, there is a pressing need to provide an update on the efficacy
of early childhood programs in the newest accountability era. There are several reasons why we
might expect differences or new information in studies published since the turn of the century.
First, preschool programs in general have expanded—between 1995 and 2014 the percent of
children ages three and four enrolled in center-based care increased from 49% to 55% overall,

the percentage of Latino children enrolled increased from 37% to 45%, and increased from 48%



to 58% for black students (Phillips et al., 2017). Moreover, the percentage of children in the
lowest family income quartile attending preschool increased from 33% to 49% during this time
period (Phillips et al., 2017). These students have historically experienced a racial and income-
based achievement gap as early as kindergarten (Bassok et al., 2016). Yet, having higher
participation rates in preschool means that there are more students entering kindergarten with
preschool experience, even if they were not included in an evaluation treatment group. This may
narrow gaps between low- and high-income students, as well as potential gaps among low-
income students who do and do not receive specific intervention treatment. This may make it
more difficult to detect treatment effects. Second, many of the studies published since 2002 are
longer-term follow-up studies to those published previously. In addition to being able to observe
persistence, other changes may include a reduced contrast between comparison groups, as more
students are attending preschool or academic, center-based care (Phillips et al., 2017). Further,
we might expect changes in the effect estimates of more recent evaluations, due to changes in
methodological approaches to social science research and the changing nature of preschool
programs in the twenty-first century. Social scientists have shifted considerably towards
exploring the use of quasi-experimental designs, as well as a general standardization of outcome
measures, that support more plausible causal inferences (e.g., Bifulco, 2012; Cook, Shadish, &
Wong, 2008; Lemons et al., 2014; Shadish, Clark, & Steiner, 2008).

Finally, Stipek (2006) argues that 2002 NCLB mandates have expanded the development
of preschool standards from fewer than half the states to nearly all. Language in the 2007 Head
Start reauthorization bill specifically recommended preschool alignment with K-12 content
standards. Subsequent changes then could also be attributed to the NCLB “read-by-three”

mandate, wherein states were incentivized to measure and reach total student reading proficiency
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by third grade, and significantly expanded state preschool programs, K-2 testing, and the
development of prekindergarten-elementary aligned curricula in order to meet federal
accountability goals (No Child Left Behind [NCLB], 2002; Stipek, 2006; Stipek et al., 2017).
However, preschool expansion was put on hold in the years during the great recession, during
which time state preschool budgets declined, requiring federal stimulus funding to maintain
enrollment levels (Hustedt & Barnett, 2011). State preschool budgets have since rebounded, but
many states are carefully evaluating the efficacy of their early interventions. In at least one case
where state preschool did not exist, a public-private financing scheme was set up to provide the
highly popular program, with the state committing to pay only if the program was able to
decrease expected need for special education services (Innocenti, 2015). It may be that the latest
iteration of accountability initiatives that immediately preceded a severe financial crisis for
states, have changed the goals, features, and policy landscape for public preschool programs.
Therefore it is important to update the research base with current studies; additionally,
evaluations should include detailed information to the extent possible regarding program and
evaluation design, particularly comparison group activity. Additionally, understanding short-,
medium-, and long-term programs can help support decision making and intervention planning at

the preschool and K-12 levels.

Contribution: Addressing Gaps and Expanding Evidence

This study asks three main questions: (1) To what extent do the effects on academic
achievement of participating in public preschool persist over time?, (2) To what extent are study
design features associated with preschool effects?, and (3) To what extent are there differences in

estimates before and after NCLB? Research design characteristics in this study include the

11



selection of a counterfactual group (whether an active or passive treatment group), type of
assignment to treatment (randomized control trial or quasi-experimental), and level of rigor in
addressing baseline equivalence and study attrition. To address these questions I conduct meta-
analyses of evidence from studies produced from 1960 through 2018 that include longer-term
student outcomes for children who attended publicly funded preschool. A substantial evidence
base documents the decline of preschool effects as children progress through school (e.g.,
Bassok, Gibbs, & Latham, 2018; Bailey et al., 2017; Li et al., 2016; Lipsey, Farran, & Hofer,
2015a). The current study builds on this work by conducting a systematic analysis of total
effects, expanding evidence through 2018, as well as testing potential moderators based on
research design characteristics and a new wave of accountability policies. The study contributes
updated evidence on the potential influence of design elements that might contribute to the
variation in longer-term preschool effects from prior studies as well as assessing the role of
federal accountability policies.

Methods

Research Questions
The current study addresses the following research questions:
RQ1: To what extent do the effects on academic achievement of participating in public
preschool persist over time?
RQ2: To what extent are study design features (research design type and comparison
group activity) associated with preschool effects?
RQ3: To what extent are there differences in estimates in pre- and post-NCLB studies?
In order to study the persistence of effects, the current study is limited to academic and cognitive

outcomes, which can be measured repeatedly throughout a child’s time in and out of school.

Point-in-time, binary measures, such as graduation rates, time of special education receipt, or

12



involvement with the justice system, are critical for understanding the full cost-benefit analysis
of public preschool, but cannot tell us much about the persistence of direct preschool effects.
Therefore, as a starting point, this study limits analysis to academic outcomes only. Research or
study design features, as defined for this study, refer to the selection of counterfactual group,
process of assignment to treatment, and methods to address baseline differences and attrition
throughout the study. In the next section, I will review the eligibility criteria, search strategy,
data collection process, and analytic strategy for this study.

Eligibility Criteria

This meta-analysis seeks to assess the persistence of effects and, hence, the longer-term
impacts of public preschool on academic outcomes. Using a common definition from current
meta-analyses on early childhood education, I will include studies on early childhood education
(ECE) programs, defined as “structured, center-based early childhood education classes, day care
with some educational component, or center-based care” (Li et al., 2016, p.12). The study will
include programs serving three-to-five year olds, in the one or two years immediately prior to
kindergarten. This may include programs referred to as “preschool” or “pre-kindergarten.” Long-
term, as defined for this study, includes outcome(s) measured at end of kindergarten through
adulthood. Furthermore, the outcome must have been measured multiple times — at least twice
after treatment — in order to measure the persistence of effects.

This analysis includes studies of ECE programs that have experimental or quasi-
experimental designs (QED). In order to be included in the meta-analysis, in addition to having a
well implemented RCT or QED, the intervention must include public preschool based on either
universal eligibility, or selected neighborhood, family, or child criteria, and include child-level

outcomes measured at least once beyond kindergarten entry. Studies where there was no
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comparison group, where the intervention involved the testing of medical procedures or other
health-related products, if eligibility was based on student disability status, and studies conducted
outside of the U.S. were excluded from the meta-analysis (Table 1). I include both experimental
and quasi-experimental studies (the majority of studies are quasi-experimental, as often is the
case in education research). Studies included in the screening have at least one reported
academic or cognitive measure, collected at minimum two times after treatment. Exclusion
criteria include studies that are testing a pharmaceutical intervention, studies that do not include
a control or comparison group, and those evaluating interventions specifically targeting children

with disabilities.

Search Strategy (and Study Selection)

An electronic search was conducted to identify all peer-reviewed articles, policy reports,
federally and state-funded studies, conference proceedings, working papers, and unpublished
dissertations from 1960 to 2018 that examine the long-term effects of ECE participation. Table 2
provides a list of strategies for searching the literature; Figure 1 shows the PRISMA screening
flowchart for the study screening process. The list encompasses databases and strategies
typically used in meta-analyses, including the use of ProQuest and ERIC, conference
proceedings, grey literature sources, and expert scholar consultations.

Data Collection and Coding

Data from each report (n = 26) was collected to generate effect sizes for each study (k =
13). I code each study for any academic or cognitive outcomes, and the following design factors:
type of measure, student assignment, QED, testing and/or adjustment of baseline group

equivalence and attrition throughout the study, and timing of the initial intervention and follow-
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up (Table 3). In collecting outcome data I extract raw and standardized means, and variances for
all effects presented in reports, and generate standardized mean difference effect sizes for each
assessment period. In the case of multiple reports per study (typical for longitudinal studies), |
use report references to collect all reports associated with the study, in order to collect data from
each available time period. I then calculate a standardized mean difference effect size for each
outcome within studies. Finally, I chose to separate cohorts of students within a program if they
had a different treatment experience. For example, with the Abecedarian program, results are
separated by students who experienced Abecedarian preschool only versus those who
experienced the preschool program and the kindergarten through second-grade follow up.
Students in New Jersey’s Abbott preschool program experienced one or two years of preschool
prior to kindergarten. As described earlier, there are reasons to believe that exposure to follow-
through (Bailey et al., 2017) or longer periods of intervention (Li et al., 2016) will result in larger
effect sizes.
Analytic Strategy

The studies selected for this analysis include longitudinal, empirical analyses of the
effects of ECE on later student outcomes. The standardized mean difference, calculated during
data collection, is considered comparable across studies (Borenstein et al., 2009). The within-
study standardized mean difference is an estimate of Cohen’s d effect size. It is appropriate to
use a correction producing an estimate referred to as Hedges’ g, as Cohen’s d may be upwardly
biased in small sample sizes; I follow this procedure for the current study. I use a random effects
model assuming some true variance in effect sizes—some programs will be more effective than
others and have real differences in overall effect (Borenstein et al., 2009). By design, all studies

have multiple effect sizes, across domain and time period. I conduct separate random effects
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meta-analyses for each type of outcome: literacy, mathematics, and general cognition. To
account for correlated effect sizes, I use a robust variance estimator, described below.

There is not alignment across studies in terms of how often and how many times follow-
up assessments occurred. In order to address differences in frequency, I construct two methods
for standardizing follow-up periods. First, I run the meta-analyses described above at the end of
treatment, kindergarten, first, second, third grade, and “older.” Studies assessed in a given grade
level are included as appropriate. Second, I categorize timing in terms of follow-up “waves”; this
standardizes longitudinal assessment periods and maximizes use of study results by allowing for
broader inclusion of effect sizes. End-of-treatment assessment is coded, and the first assessment
time beyond that is “follow-up 1,” the next “follow-up 2,” and so on. In this structure, an
assessment that occurs during “follow-up 1” may happen in kindergarten or first grade,
depending on the design of the study. This secondary method of standardization across original
studies addresses persistence across waves, while allowing for flexibility in when follow-up
assessments occur. [ run post-hoc F-tests to test for differences between estimates at end of
treatment and each follow-up point. These results are shown in Table 12.

When using the random effects model, we can attempt to isolate the variation in true
effects by estimating several statistics to test for heterogeneity. The Q-statistic tests whether
observed differences in effect sizes are consistent with what we would expect due to sampling
error alone. A rejection of this test suggests that there is “true” heterogeneity across studies, and
a random effects model is appropriate. The I” statistic quantifies inconsistency in effect sizes
across studies by providing a signal to noise ratio. Finally, the T2statistic is the estimate of the

variability of the true effect sizes around the mean of the distribution; if we assume multiple true
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effect sizes in the population, t* gives us an estimate of the distribution of these effect sizes. I use
each of these to quantify heterogeneity in the analysis.

In addressing the second research question, I run multiple meta-regressions for outcomes
at the end of treatment and for all combined follow-up periods, with research design features as
predictors.

Vi = Bo + Bixi +uy + e
Where y indicates all outcomes for study ; at time i (end of treatment, follow-up periods, and all
time periods), and x indicates each predictor v (RCT, PSM, attrition, baseline equivalence, and
comparison activity). So that, for example, in Table 11, Row 1, the coefficient estimate
represents the association between the study being an RCT, and aggregate study outcomes at the
end of treatment. This bivariate meta-regression is then completed for each of the following
predictors: the use of propensity score matching (Row 2), testing and adjustment for attrition
over time (Row 3), baseline equivalence (Row 4), and comparison group activity (active or
passive, Row 5). Finally to address research question three, I run an additional bivariate meta-
regression using a predictor indicating whether the study intervention took place prior to or after
2002. Due to the correlated effects structure of the longitudinal data, I use a robust variance
estimation method (Hedges et al., 2010; Tipton, 2016). This estimation procedure adjusts the
variance estimate to account for within-study effect size covariance by using within-study
residuals. Therefore, the procedure can account for correlated effects without knowing the
underlying correlation of dependent variables in the original study, which is often unpublished
(Tipton, 2016). This approximation holds for small sample sizes. I utilize the robumeta
command in Stata throughout the analysis; this command uses robust variance estimation

(Hedberg, 2011; Tanner-Smith & Tipton, 2013).
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Publication Bias

Publication bias is a concern when conducting a meta-analysis; it has been shown that
studies with relatively higher effect sizes are more likely to be published than studies which
report lower effect sizes (Borentstein et al., 2009). However, meta-analysis only provides a
mathematically accurate synthesis of study effects if there is an unbiased sample of all relevant
studies. Since it is easier to find studies published in peer-reviewed journals than unpublished or
self-published research, it is important to consider the extent to which meta-analytic results may
be biased due to the original sample of studies. Given that many preschool evaluations are
conducted at the state level for specific programs, these are often not submitted for publication in
a peer-reviewed journal, which is another potential source of bias. In the current study I was
careful to consider grey literature and consult with leaders in the field in order to try and collect
all available information. There are several standard ways to observe or test for publication bias
in a meta-analysis. In this study I use two — a funnel plot and Egger test. A funnel plot is a graph
used to display the relationship between study size and effect size (Borentstein et al., 2009).
Individual study effect sizes are plotted with effect size on the x-axis and the sample size or
variance on the y-axis (in this study, variance estimates will be plotted). The funnel plot display
relies on visual inspection to assess potential publication bias; ideally there is symmetry across
the x- and y-axes, indicating a representative sample of effect sizes across studies. If publication
bias is present, effect sizes may be clustered on the far right (positive) side of the x-axis,
indicating that only studies with large, positive effects are published. The Egger test provides an
empirical test for funnel plot symmetry.

Extensions of Main Analysis
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I conduct several post-hoc analysis extensions; first by re-running models from the first
research question with more precisely defined assessment measures. In the main analysis |
categorize assessments as “Literacy,” “Math,” or “General Cognition,” despite the use of
different measurement tools. For example, both the WJ-III Applied Problems subscale and the
WI-III Calculation subscales measure mathematics skills and are often used in combination. Yet,
combining WJ-III subscales and a state-administered mathematics assessment may potentially
introduce an “apples to oranges” comparison. There is enough overlap of assessments across
studies to run meta-analyses with three specific assessment tools: the Peabody Picture
Vocabulary Test, WJ-III Letter-Word subscale, and the WJ-III Applied Problems subscale. I
expect results from these meta-analyses to follow similar patterns to the larger “Literacy” and
“Math” categories, however, significant deviations may suggest that this collapse is
inappropriate for a clear analysis. These results are shown in Appendix A. Next, I run post-hoc
analyses with several different sample cuts to explore the sensitivity of results to sample
composition (these results are shown in Appendix B). In these analyses I first restrict the sample
to studies that have assessments at each follow-up point. I then re-run the main outcomes
analysis and secondary predictor analysis with the sample restricted to either a) pre-NCLB
studies or b) post-NCLB studies.

Results

Study Selection
Based on the search strategy described above, I identified a total of 7,788 records through
ProQuest and ERIC database searches, ProQuest Dissertation and Theses, and a review of grey

literature (including NAEYC, SRCD, RAND, and colleague consultation). After removing
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duplicates I screened 6,218 records and excluded 6,022 as they were not longitudinal studies. I
reviewed 106 full-text articles against the pre-determined eligibility criteria (Table 1). Of the
106, the final meta-analytic sample included 26 reports and 13 studies. The search and screening
process is shown in Figure 1. To be included in the final sample the study needed to provide
multiple post-treatment effect sizes on the same construct, as multiple follow-ups are required to
address the question of persistence. Furthermore, binary outcomes such as special education
receipt, grade retention, and high school completion were excluded, as these event histories do
not change over time for students. This limited the number of included studies — a tradeoff of
power to address the specific research questions identified.
Study Characteristics

Descriptive characteristics of final included studies are shown in Table 4, and include
public preschool evaluations of programs beginning in 1962 to present. The studies are anchored
by the quintessential Abecedarian and Perry Preschool programs, and include evaluations in each
decade from 1960 to 2010. Study size ranges from 43 to 677 participants, have two to five
follow-up periods (including end of treatment assessment), and follow children from ages three
to fifteen. The preschool programs evaluated include small-scale experimental programs (Perry
Preschool, Abecedarian, Howard), the national Head Start Impact Study, and statewide programs
(Tennessee Voluntary Pre-K, NJ Abbott). Studies were coded for effect size as well as treatment
measure type, name, form of assignment to treatment or control conditions, type of QED,
whether treatment take-up, baseline equivalence, and attrition were tested, and the time elapsed
since treatment. In terms of assignment to conditions, 46% of studies used a randomized control
trial (RCT), while the remaining 54% used a quasi-experimental design (QED). Of the QED

studies, the majority used propensity score matching (PSM). Aside from PSM, there was no
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other QED category that was used by more than one study. Therefore I am only able to test for
RCT or use of PSM as predictors. For research design factors, 68% of studies tested (and if
necessary adjusted for) baseline equivalence at the time of assignment to treatment and 58%
tested (and adjusted) for attrition from the study over time. Overall, 76% of studies had a
“business as usual” comparison group (as opposed to a strict no-preschool comparison group).
The average age at the final posttest across studies was 128 months (about 10.5 years), with an

average of 78 months since treatment at the final posttest (6.5 years).

Results of Individual Studies

On average, studies had moderate to large, positive effects at the end of treatment
(ranging from -0.5 to 1.12). Overall, scores were higher on measures of general cognition
(average standardized effect size 0.212) than in mathematics (0.10) and literacy (0.06). Figure 2
shows a distribution of study effect sizes across time (from pre-treatment to tenth grade),
averaged across domains. The figure shows that effect sizes narrow in range over time, and
cluster toward zero the further out the follow-up. This could suggest a decline of effects, or a
regression toward the mean. In only one instance, with TN-VPK, are effects consistently
negative (though small) throughout follow-up periods. Earlier, smaller studies (i.e., Even Start,
Howard, Perry) have the largest and most persistent effects over time. This reflects the current
(post-NCLB) research base, which shows more mixed evidence on medium- to long-term
efficacy of public preschool. While these studies are equally likely to have “business as usual”
comparison group activity (potential preschool outside of treatment), preschool options were
likely more limited in earlier years (see Figure 3, and Phillips et al., 2017). Still, without more

detailed information on counterfactual group experience, we cannot say for certain that there is a
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higher likelihood of preschool participation post-NCLB versus pre-NCLB. Finally, Table 5
provides a list of included programs, their starting year, and the availability of assessments at the
end of treatment and at follow-up. In the last row of the table, k indicates the number of studies
included for each model. This changes depending on whether reports provided this assessment in
each period. For example, in the Abecedarian studies, the WJ-III was not given until beyond
kindergarten. In the evaluation of the Child Parent Center, a general cognition assessment was
given at the end of treatment but not follow up. In Michigan, the PPVT was assessed at the end
of treatment but not follow-up. Finally in Arkansas, the WJ-III reading subscales were not
assessed until follow-up. Due to the inconsistency in measure availability, it is difficult to
systematically compare persistence in effects across programs. However, there are enough

measures in early elementary school to make meaningful comparisons.

Synthesis of Results
Main Effects and Persistence Over Time

Main effects for research question one are shown in a series of Tables 6 through 11. For
each outcome (Literacy, Math, and General Cognition), there are two associated tables. The first
shows end-of-treatment effects followed by meta-analyses run for outcomes in Kindergarten,
first, second, third grade, and “older”; the second table shows end-of-treatment effects, with
follow-up “waves” as described previously.

Beginning with Literacy in Tables 6 and 7; the average effect at the end of treatment is
0.181 standard deviation units, as measured across 8 studies. This effect diminishes slightly (to
0.101 standard deviation units in Kindergarten, or 0.095 units in the first follow-up “wave”). In

the last time period, including literacy scores beyond third grade (in both Tables 6 and 7), the
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long-term impact of preschool, on average across studies, is approximately 0.175 standard
deviation units. It is important to note that these longer-term impacts are estimated with select
studies that followed students through high school (or beyond). I describe the results with a more
restricted sample below, which includes only those studies with consistent measures through
each time period. A y? statistic testing heterogeneity indicates that random effects analysis is
appropriate (p <.001). The I” statistic decreases over time (from 83.7% to 56.7%); this suggests
that while there are likely observable, testable moderators immediately after treatment, over time
more of the variance is random error. Finally 72 ranges from 0.213 to 0.0064; the smaller 72
estimate, the tighter the estimated distribution of variability of true effect sizes. The smaller 72
values appear further out in time, suggesting smaller variation in longer-term effects. Since these
effects are also precisely estimated (p <.001), this is likely a precise estimate of longer-term
effects of public preschool on literacy outcomes.

Tables 8 and 9 show results for math outcomes. The average effect at the end of
treatment is 0.191 standard deviation units, measured across seven studies. This effect is
statistically significant; however, in the kindergarten, second and third grade follow-ups (as well
as the first, third, and fourth “waves”), there is not enough power to detect an effect. The first
grade sample estimates reflect a small, positive aggregate effect (0.083 standard deviation units).
Similar to literacy results, the smaller sample of studies with longer-term measures reflects
strong long-term effects (0.186 standard deviation units). In terms of variance estimates, a
random-effects estimator is an appropriate choice (p <0.05), except for the fifth follow-up in
Table 9. However, with only three studies this may be due to imprecision rather than indicating a
lack of heterogeneity. Similar to literacy outcomes, the I” statistic is moderate to large across

waves (range 29.7% to 86.3%), suggesting moderator analysis is appropriate. Post-hoc F-tests
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show that estimates are significantly different from end of treatment to kindergarten (for literacy,
Table 12), end of treatment and first grade (math), end of treatment and third grade (math and
general cognition). Post-hoc p-values for F-tests are shown in Table 12. The relative consistency
of results could be due to persistence of effects, or simply large confidence intervals given the
relatively small sample size.

Results for general cognition are in Tables 9 and 10. The end of treatment average effect
is larger than that for math or literacy, although still only a moderate effect, of 0.396 standard
deviation units. Using grade-level follow-ups, there is a detectable effect in first grade less than
half of the end of treatment effect (0.163 standard deviation units). Considering follow-up
“waves,” there is a detectable effect in the first follow-up (still rather short-term), of 0.251
standard deviation units. Overall it appears that there is insufficient power to detect changes in

general cognition effects over time.

Research Design Moderators

Tables 13, 14, and 15 show the association between study design features and treatment
effects, separated by time period and then aggregated in Table 14. Coefficients range from -
0.169, a small negative association, to 0.095, a slight positive association. However, none of the
point estimates are statistically significant. This could be due to a lack of power or variance
across effects, but is somewhat surprising given the clear association between design and effect
sizes found in previous studies (e.g., Shager et al., 2013; Li et al., 2016). Table 16 presents
results for the third research question, testing the difference between studies conducted prior to
versus after NCLB. There is a statistically significant association between average effect sizes

and timing, with a coefficient of approximately -0.18. In other words, studies conducted after
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2002 had, on average, a 0.18 smaller standard deviation unit effect size. This is significant
considering the magnitude of effects considered throughout the study (ranging from -0.51 to 1.13

raw treatment effects, and ranging from -0.008 to 0.396 for meta-analytic results).

Risk of Bias Across Studies

Several funnel plots are shown in Figures 4-6. All plots show standardized effect sizes
(measured as Hedges’ g) and variances against a 95% confidence interval. In observing these
plots, we are looking for visual symmetry to assess potential publication bias. Figure 4 shows a
standard funnel plot with all effect sizes represented by a blue dot marker. There is a cluster of
effect sizes around zero on the x-axis (effect size g) and between 0 and 0.1 on the y-axis
(standard error of g). This indicates many precisely estimated zero effect sizes. There is a gap in
the bottom left quadrant of the plot, indicating fewer reported negative effect sizes with large
standard errors. This is confirmed with the Egger test of funnel plot asymmetry, which could not
reject the null hypothesis that sample size is associated with effect size (p=0.226). This indicates
some publication bias, where larger studies with greater positive effect sizes are more likely to be
published and observed in the meta-analysis. Figure 5 separates peer-reviewed and non-peer
reviewed studies with separate markers; studies in peer reviewed journals are shown with a red
triangle marker, while unpublished studies are represented by a blue dot. Here the asymmetry is
even more apparent, with published studies more likely to have positive effect sizes (although
not necessarily measured with more precision). Figure 6 shows a funnel plot with different
markers for each study. This provides a visual inspection of effect size and precision by study,
and is helpful for observing the distribution of effects. For example, comparing even NJ Abbott

preschool with one- versus two-years of treatment, the studies have similar precision, but the
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effect sizes for the two-year treatment have larger effect sizes (one-year Abbott marked with blue
dots, two-year Abbott with red triangles). This reflects prior research that earlier intervention
supports longer-term results (Li et al., 2016). Observing effect sizes for HSIS (blue diamond)
and TN-VPK (pink square), effects of these studies are clustered neatly around zero, with precise
estimation. However, an aggregate effect size for each study masks the moderate positive, and
then negative effects over time. Studies that appear in the lower left quadrant (negative effect
sizes with large standard errors) — the Third National Even Start evaluation and the Howard
preschool experiment — were not published in peer-reviewed journals, but published through the

U.S. Department of Education.

Extension Analyses

Tables showing results from extension analyses are shown in Appendices A and B.
Table A1 shows the association between preschool and PPVT outcomes, at the end of treatment
and follow-up in kindergarten, first, and second grades. The end of treatment effect is 0.216
standard deviation units; this decreases in kindergarten to 0.153, 0.187 standard deviation units
in first grade, and 0.251 in second grade. The results in Table A2, with follow-up waves instead
of grade level, are nearly identical except for a smaller effect at the third follow-up point, only
0.199 standard deviation units. Tables A3 and A4 show results for WJ-III Letter-Word subscale
outcomes. The end of treatment average effect is 0.248 standard deviation units. However,
beyond that the average estimated effect size is not statistically significant, due to large standard
errors and a lack of precision. Indeed, there are only three or four studies with available WJ-III
Letter-Word subscale assessments at each measurement period. Finally, Tables A5 and A6 show

results from the WJ-III Applied Problems subscale. The average end of treatment effect is 0.164
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standard deviation units. Interestingly, Applied Problems assessments given beyond third grade
have an average treatment effect of 0.222 standard deviation units as assessed across four studies
(both Abecedarian cohorts, Arkansas, and CPC). This estimate is precisely estimated (p<.001).

Appendix B shows secondary analysis results related to sample selection. To probe
potential influence of sample generation, I restrict the sample in several ways. First, I run
estimates including studies that have consistent outcome measures for end of treatment,
kindergarten, and first grade, with no new studies introduced if they do not have those first three
measures. However, some of these studies lack measures in second grade and older; therefore I
run estimates with only studies that include outcomes for each grade level. Shown in Table B2,
these three studies include Perry Preschool, Howard preschool experiment, and Arkansas Better
Chance program. In both cases when the sample is restricted, there is observable fadeout in
effect sizes, with a smaller, but positive effect of preschool on overall academic outcomes at the
final follow-up period. This difference from main analysis effects reflects influence from the
change in study samples over follow-up periods in the main analysis. This is important to
consider as we move forward with trying to aggregate our knowledge of preschool effects; the
potential influence of study differences, such as follow-up timing, is not readily apparent in
aggregate meta-analyses.

Tables B3 and B4 show the association between academic/cognitive outcomes and public
preschool participation, conditional on whether the intervention occurred pre- or post-NCLB. In
the post-NCLB period, results somewhat mirror main analysis results, with a moderate end of
treatment effect (0.197 standard units), and declining to 0.161 standard deviation units beyond
third grade. Estimates on the pre-NCLB sample are somewhat harder to interpret, with a non-

significant estimate at the end of treatment and in kindergarten, followed by large treatment
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effects in first grade (0.41), third grade (0.398), and older (0.20). This may be because the studies
included in this subsample are larger, randomized cornerstone studies (Perry, Abecedarian, and
Howard experimental preschool). Tables BS and B6 show the association between research
design factors and effect sizes, based on samples pre- and post-NCLB. With the split sample,
there is not enough power to detect an association.

Discussion

Summary of Evidence

This study finds significant positive effects at the end of preschool treatment, on average.
The effect for literacy remains significant and positive over time, with fadeout in the early
grades. Math and general cognitive effects are less consistent, but are positive and significant at
end of treatment and in first grade (and in later grades for math). There is a pattern of persistence
across outcomes, although some estimates lack precision. Point estimates beyond third grade are
smaller than at end of treatment, but with overlapping confidence intervals. Therefore these
meta-analyses may reflect persistence, albeit with some fadeout. That effects do not fade to zero,
however, is a departure from current literature, and may be due to inclusion of newer studies, or
that the current study isolates effects to achievement (and separates subject area as well) rather
than a wider range of effect sizes. Overall this study adds to the current evidence base, and the
analysis brings to light the need to follow-through with treatment participants beyond third
grade. Given the growth of standardized, yearly assessments since the early 2000s, and
significant state investments in expanding data systems, we can leverage longer-term data to
address questions of persistence. Furthermore, the main analysis extensions show that there are

differences between medium- and long-term studies that make it difficult to make accurate
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comparisons, even in early elementary years. While current meta-analyses control for length of
time since preschool (e.g., Li et al., 2016), there may be additional heterogeneity between studies
that is not being picked up by this predictor (i.e., year of intervention, social and political
contexts, use of large administrative data, etc.).

Findings were persistent after accounting for potential research design predictors. Studies
of programs completed post-NCLB have lower effect sizes on average (-0.18 standard deviation
units). This is driven by end of treatment effects, which are significantly lower for post-NCLB
studies (-0.29, p <.05). If the theory about counterfactual comparison holds, it is likely that post-
NCLB comparison groups are attending more center-based or academic care. With a lack of
information about comparison group activity, it is difficult to make assumptions about overall

long-term efficacy of programs.

Limitations

The purpose of this study is to assess the medium- and long-term persistence of public
preschool academic outcomes. In order to be included in the meta-analysis, preschool studies
needed multiple achievement assessment periods beyond treatment. This limited the number of
included studies and reduces power and generalizability. Additionally, a common problem with
meta-analysis is having to limit the number of studies due to incomplete reporting of sample
sizes, treatment effects and variances (Borenstein et al., 2009). Having encountered this problem
I had to remove two studies that would have otherwise qualified for study inclusion. However,
the studies ultimately included represent several decades of nationwide public preschool

research.

29



Conclusions and Policy Implications

Overall, the main analysis results reflect a decline of academic effects over time, however
with positive, significant effects remaining in later years. This supports existing evidence that
preschool has lifetime positive effects that often become apparent in high school or young
adulthood (e.g., Chaudry et al., 2017; Phillips et al., 2017). There are several hypotheses that
may explain the early decline seen in the main analysis. First, the extension analyses reflect
discrepancies across sample restrictions that are a clear factor. Still, considering the fadeout
effects we do see in studies limited to preschool through third grade, it may be that the transition
shock from preschool to kindergarten to elementary school destabilizes achievement gains,
which then resurface after students have adjusted to the demands of regular schooling.
Additionally, less rigorous teaching in kindergarten, or curricular misalignment might result in
lower achievement scores. Furthermore, students may be more attuned to test-taking and develop
stronger test-taking skills beginning in third grade, given school responses to accountability
policies, which then provides a boost that translates to preschool study effects.

Considering these results in conversation with prior meta-analyses, specifically the Li et
al. timing study (2016), I find similar, moderately-sized effects at the end of treatment. In the
restricted sample analyses, I also observe fadeout as reported in the study by Li and colleagues
(2016). As shown in the sensitivity analyses of the current paper, the estimates are highly
sensitive to the inclusion (or non-inclusion) of any one of the thirteen studies included overall.
With a much larger sample of studies and effect sizes (67 studies and over 1,000 effect sizes), Li
and colleagues likely benefit from greater consistency across estimates. Still, the current study is

informative— this sensitivity, as well as information provided by the variance estimates across
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models — suggests that context is highly influential and should be considered closely when
aggregating preschool evaluations for research or policymaking contexts.

One proposed moderator in this study was a significant predictor of overall effects. Post-
NCLB effects were significantly smaller, suggesting that there is more to understand about how
context changes effect persistence; Perry and Abecedarian may no longer be appropriate studies
for setting expectations about public preschool effects. While more current interventions have
been unable to replicate the large effects from these early programs, the present study suggests
that smaller effects are persistent and not negligible. Furthermore, variance estimates in the
meta-analyses (specifically I” estimates) suggest that there are more observable moderators that
should be explored further. Therefore, it is likely not a question of whether or not to expand
public preschool, but a more nuanced consideration of program elements and transition
experiences that should be considered by policymakers. Future research should continue to
observe potential elementary school environmental factors that may explain the persistence or
lack thereof of preschool effects on academic progress. Finally, given changes in growing
preschool attendance and the movement of accountability pressures from elementary school
down to kindergarten and even preschool, future preschool evaluations should consider how
these components (comparison group activity, intervention goals and resources, transition

activities) may influence end of treatment and longer-term effects.
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TABLES AND FIGURES

Table 1: Inclusion and Exclusion Criteria

Inclusion Exclusion

A. Experimental study (RCT) A. The intervention did not provide

B. Quasi-experimental using one of the services for a child
following designs with existence of B. There is not a comparison group
some type of comparison group: C. Children’s ages during the intervention
regression discontinuity, fixed effects, are NOT prenatal to 5 years old
difference in difference, instrumental D. The main purpose of the intervention is
variables, propensity score analysis, to determine the efficacy or
interrupted time series effectiveness of pharmacological

C. Eligibility is based on one of the agents, medical procedures, or health-
following: universal, selected related products
neighborhood, family, or child criteria | E. The intervention is for children with

D. Includes child-level outcomes diagnosed behavioral, emotional, or
measured at least once beyond medical disorders or learning
kindergarten entry disabilities

F. The study is conducted outside of the

U.S.
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Table 2. Search Strategies

Computer and/or Search of Electronic Databases

Eric (Educational Resources Information Center database)

ProQuest

PsycINFO Psychological Abstracts

Manual search of proceedings from relevant research conferences (e.g., AERA, SCRD,
Head Start, NAEYC)

Footnote Chasing

References in journals from nonreview articles

References from nonreview articles not published in journals
References in review articles

References in books/book chapters

References listed on program/program model Web sites
Topical bibliographies compiled by others

Consultation

Communications with colleagues

Attending meetings and conferences

Formal requests of scholars who are active in the field
Formal requests of foundations that fund research in the field
General requests to government agencies

Reviewing electronic networks

Table adapted from Camilli et al., Table 1: p. 584
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Table 3: Codebook

Variable

Description

Type of Measure

1 = Self-report

2 = Rating by someone else

3 = Performance test (including direct assessment and standardized
achievement)

4 = Physiological measure

5 = Observational rating

6 = Other/mixed

Name of Measure

Form of Assignment of 2
Groups to Conditions

1 = Random assignment

2 = Quasi-experimental

3 = Groups were initially randomized, but changed during the study
or post-hoc

Type of QED

1 = Family fixed effects

2 = Individual fixed effects

3 = Other longitudinal change

4 = Residualized and other kinds of change

5 = Instrumental variables

6 = Difference in difference

7 = Regression discontinuity

8 = Propensity Score Matching on demographics

9 = Propensity Score Matching on baseline measure of outcome
10 = Interrupted time series

11 = Above designs don’t apply, but groups are baseline equivalent

Baseline Equivalence of
Groups Tested

1=Yes
2=No

If “Yes” on Baseline, Any
Significant differences in
Groups?

Y/N, and describe

Take Up of Services
(attendance by those
assigned)

1 =Low
2 = Medium
3 = High

4 = Cannot be determined

Type of Comparison
Group

1 = “Treatment” comparison group (alternative treatment)
2 = “Control” comparison

Activity Level of
Comparison Group

1 = Passive (no treatment/wait list)
2 = Active (placebo, business as usual exposure)

Average Age at Posttest in
Months

Number of months

Number of Months
Elapsed Since
Pretest/Initiation of
Treatment

Number of months

Attrition Bias Tested?

Y/N, and what amount

Sample Size

Number of “treatment” and “control” students
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Figure 1: PRISMA Flowchart
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Table 4: Descriptive Characteristics of Studies Included in Meta-Analysis

Sample

Studies (total)

Sample Size

Total number of treatment effects
Effect size

Assignment
RCT

QED

PSM

Other QED

Design

Number of follow-up assessments (beyond end-of-treatment)
Baseline equivalence tested (and adjusted) (%)

Business as usual comparison group (%)

Attrition tested (and adjusted) (%)

Average age at posttest in months

Average number of months elapsed since treatment

Average Range
13
956 43 — 6777
250 4-46
.089 -51-1.13
%
46.4 0/1
53.6 0/1
22.8 0/1
30.8 0/1
3.7 1-5
68.4 0/1
76.4 0/1
58.4 0/1
127.73 49-192
77.6 1-132

Note: Descriptive statistics include average across studies and overall range. First row,
number of studies, indicates total number of studies included in the meta-analysis.
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Figure 2: Distribution of Study Effect Sizes Across Time
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Figure 3: Percent Study Characteristics, Pre- and Post-NCLB
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Table 5: Programs Included and Availability of Treatment Effect Assessments

At End of Treatment At Follow Up
WJ-II WJ-II WJ-II WJ-II
Starting General Math Reading General Math Reading
Program Year Cognition PPVT Subscales Subscales  Other Cognition PPVT  Subscales Subscales  Other
Early Training
Project 1962 X X
Perry Preschool 1962 X X
Howard 1964 X X
Abecedarian
(PK Only) 1972 X X X X
Abecedarian
(PK-2) 1972 X X X X
Child Parent
Center 1986 X X X
Michigan 1995 X X X
Even Start 1999 X X X X X X X X X X
HSIS 2002 X X X X X X X X X X
Abbott (1 2004
Year) X X X X X X
Abbott (2 2004
Years) X X X X X X
Arkansas
Better Chance 2005 X X X X X
TNVPK 2009 X X X X X X
Total Studies
(k) 9 6 6 3 6 8 5 8 6 6

Note: Each study listed with the starting year of program. x indicates assessment was given in that category.
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Table 6: Association Between Public Preschool and Literacy Assessment at End of Treatment and Follow-up

Follow-up (grade)

End of Treatment Kindergarten First Second Third Older

Average Treatment Effect 0.181 0.101 0.109 0.128 0.135 0.174
Standard error
CI lower 0.129 0.057 0.072 0.082 0.092 0.135
CI upper 0.234 0.145 0.147 0.175 0.178 0.212
k (study n) 8 9 7 7 9 10
z (test ES=0) 6.75 4.53 5.67 5.39 6.14 8.80
p-value 0.000 0.000 0.000 0.000 0.000 0.000
Variance

x* 239.00 197.08 119.31 121.47 118.51 90.58

x? p-value 0.000 0.000 0.000 0.000 0.000 0.000

1% (%) 83.7 78.7 69.8 73.7 71.3 58.0

72 0.0213 0.0147 0.0086 0.0127 0.0107 0.0076

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p <.05), study k, and z
test (Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-squared measure of heterogeneity, and tau-

squared estimate of between-study variance shown.
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Table 7: Association Between Public Preschool and Literacy Assessment at End of Treatment and Follow-up

Follow-up (wave)

End of Treatment 1 2 3 4 5

Average Treatment Effect 0.181 0.095 0.117 0.134 0.137 0.176
CI lower 0.129 0.053 .078 0.092 0.092 0.134
CI upper 0.234 0.137 0.155 0.177 0.183 0.218
k (study n) 8 8 10 10 9 6
z (test ES=0) 6.75 4.45 5.98 6.18 5.94 8.26
p-value 0.000 0.000 0.000 0.000 0.000 0.000
Variance

x* 239.00 199.63 134.02 136.03 112.81 62.29

x* p-value 0.000 0.000 0.000 0.000 0.000 0.000

12 (%) 83.7 717.5 70.9 72.8 70.7 56.7

72 0.0213 0.0142 0.0095 0.0116 0.0115 0.0064

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p <.05), study k, and z
test (Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-squared measure of heterogeneity, and tau-squared

estimate of between-study variance shown.
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Table 8: Association Between Public Preschool and Math Assessment at End of Treatment and Follow-up
Follow-up (grade)

End of Treatment  Kindergarten First Second Third Older

Average Treatment Effect 0.191 0.069 0.083 0.048 -0.008 0.186
CI lower 0.106 -0.021 0.033 -0.075 -0.075 0.117
CI upper 0.275 0.158 0.133 0.172 0.06 0.256
k (study n) 7 7 5 4 5 6
z (test ES=0) 4.43 1.50 3.28 0.77 0.22 5.26
p-value 0.000 0.133 0.001 0.440 0.823 0.000
Variance

x* 29.44 60.52 29.66 58.36 28.45 24.48

x? p-value 0.000 0.000 0.003 0.000 0.002 0.027

1% (%) 72.8 83.5 59.5 86.3 64.8 46.9

72 0.0111 0.0179 0.0047 0.0304 0.0074 0.0071

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p <.05), study k,
and z test (Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-squared measure of heterogeneity,
and tau-squared estimate of between-study variance shown.
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Table 9: Association Between Public Preschool and Math Assessment at End of Treatment and Follow-up
Follow-up (wave)

End of Treatment 1 2 3 4 5

Average Treatment Effect 0.191 0.069 0.096 0.070 0.028 0.109
CI lower 0.106 -0.021 0.047 -0.019 -0.071 0.026
CI upper 0.275 0.158 0.146 0.159 0.126 0.192
k (study n) 7 7 8 8 5 3
z (test ES=0) 4.43 0.15 3.82 1.54 0.55 2.57
p-value 0.000 0.133 0.000 0.123 0.580 0.010
Variance

x* 29.44 60.52 37.61 78.07 36.39 7.11

x* p-value 0.000 0.000 0.001 0.000 0.000 0.212

12 (%) 72.8 83.5 60.1 83.3 75.3 29.7

72 0.0111 0.0179  0.0055 0.0214 0.0167 0.0032

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p <.05),
study k, and z test (Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-squared measure of
heterogeneity, and tau-squared estimate of between-study variance shown.
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Table 10: Association Between Public Preschool and General Cognition at End of Treatment and Follow-up

Follow-up (grade)

End of Treatment Kindergarten First Second Third Older

Average Treatment Effect 0.396 0.109 0.163 0.093 0.075 0.161
CI lower 0.204 -0.076 0.007 -0.26 -0.147 -0.028
CI upper 0.588 0.293 0.318 0.446 0.297 0.351
k (study n) 9 6 7 3 5 4
z (test ES=0) 4.04 1.15 2.05 0.51 0.66 1.67
p-value 0.000 0.248 0.041 0.606 0.507 0.095
Variance

X 55.65 18.21 13.67 8.11 7.17 3.23

x? p-value 0.000 0.003 0.034 0.017 0.127 0.779

1% (%) 85.6 72.5 56.1 75.3 442 0.000

72 0.0557 0.0297  0.0177  0.0719  0.0267 0.000

Note: Robust variance estimation to assess average treatment effect at each time point. Confidence intervals (p <.05), study
k, and z test (Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, [-squared measure of
heterogeneity, and tau-squared estimate of between-study variance shown.
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Table 11: Association Between Public Preschool and General Cognition Assessment at End of Treatment and Follow-up

Follow up (wave)

End of Treatment 1 2 3 4

Average Treatment Effect 0.396 0.251 0.06 0.229 0.12
CI lower 0.204 0.026 -0.05 -0.075 -0.125
CI upper 0.588 0.476 0.17 0.533 0.364
k (study n) 9 8 6 6 5
z (test ES=0) 4.04 2.19 1.07 1.48 0.96
p-value 0.000 0.029 0.285 0.140 0.337
Variance

x* 55.65 38.16 6.88 18.12 8.69

x* p-value 0.000 0.000 0.229 0.003 0.069

12 (%) 85.6 81.7 27.4 72.4 54.0

72 0.0557 0.0663 0.0047 0.0942 0.0387

Note: Robust variance estimation used with robumeta command in Stata to assess average treatment effect at each time point.

Confidence intervals (p<.05), study k, and z test (Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-
squared measure of heterogeneity, and tau-squared estimate of between-study variance shown.
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Table 12. Post-hoc F-test for Tables 6-11

ET== ET==First ET==Second ET==Third ET==older
Grade level follow-up p-value p-value p-value p-value p-value
Table 6 Literacy 0.022 0.294 0.139 0.185 0.834
Table 8 Math 0.053 0.031 0.061 0.000 0.929
Table 10 General Cognition 0.348 0.065 0.140 0.032 0.809

ET== ET== ET==3 ET== ET==5
Follow-up waves p-value p-value p-value p-value p-value
Table 7 Literacy 0.012 0.560 0.176 0.214 0.884
Table 9 Math 0.052 0.057 0.053 0.014 0.175
Table 11 General Cognition 0.337 0.003 0.363 0.082 0.000

Note: Post-hoc F-tests conducted for significant differences between estimates at end of treatment (ET) and follow-ups. P-value
of F-tests shown above, at two-tailed p <.05 level.
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Table 13: Association Between Study Design Features and Treatment Effects, at End of Treatment
End of Treatment Effects

Coefficient SE p-value N Level 1 k Level 2
RCT (1) -0.0542 0.1781 0.7711
PSM (2) 0.0953 0.1645 0.6281
Attrition 3) 0.0911 0.1452 0.5499 47 13
Baseline Equivalence 4) -0.1114 0.1122 0.3690
Comparison Activity 5) -0.1685 0.1962 0.4406

Note: Robust variance estimation used with robumeta command in Stata.

Table 14: Association Between Study Design Features and Treatment Effects, Over Time

Follow up Effects
Coefficient SE p-value N Level 1 k Level 2

Time elapsed (in months) (1) 0.001 0.0008 0.2748

RCT (2) -0.0186 0.1076 0.8691

PSM (3) 0.0293 0.0897 0.0917 203 13
Attrition 4) -0.0246 0.0917 0.7948

Baseline Equivalence (5) 0.0796 0.0721 0.3088

Comparison Activity (6) 0.0642 0.0753 0.4491

Note: Robust variance estimation used with robumeta command in Stata.
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Table 15: Association Between Study Design Features and Treatment Effects (Aggregated)

Coefficient SE p-value N Level 1 k Level 2
Time elapsed (in months) (1) 0.0001 0.0009 0.9358
RCT 2) -0.032 0.1078 0.7791
PSM 3) 0.0011 0.0845 0.9902 250 13
Attrition “) 0.027 0.0872 0.7639
Baseline Equivalence %) 0.0228 0.0749 0.7704
Comparison Activity (6) 0.0303 0.0836 0.7379
Note: Robust variance estimation used with robumeta command in Stata.
Table 16: Association Between Timing of Study and Treatment Effects (pre- and post-NCLB)

Coefficient SE p-value N Level 1 K Level 2

Post-NCLB (2002) -.1799 .0696 .0328 246 13

Note: Robust variance estimation used with robumeta command in Stata.
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Figure 4: Standard Funnel Plot

Funnel plot with pseudo 95% confidence limits
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Figure 5: Funnel Plot, Effect Sizes and Standard Errors by Publication (Peer Reviewed or Not)

Funnel plot with pseudo 95% confidence limits
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Figure 6: Funnel Plot, Effect Sizes and Standard Errors by Study

Funnel plot with pseudo 95% confidence limits
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APPENDIX A

Table Al: Association Between Public Preschool and PPVT at End of Treatment and Follow-up
Follow-up (grade)

End of Treatment Kindergarten First Second

Average Treatment Effect 0.216 0.153 0.187 0.251
CI lower 0.108 0.006 0.071 0.117
CI upper 0.325 0.299 0.302 0.386
k (study n) 6 5 4 3
z (test ES=0) 3.91 2.04 3.16 3.66
p-value 0.000 0.041 0.002 0.000
Variance

x* 15.92 18.8 9.82 4.25

x? p-value 0.007 0.001 0.020 0.119

1% (%) 68.6 78.7 69.5 53.0

72 0.0115 0.0201 0.0094 0.0075

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p <.05), study k, and z
test (Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-squared measure of heterogeneity, and tau-

squared estimate of between-study variance shown.
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Table A2: Association Between Public Preschool and PPVT Assessment at End of Treatment and Follow-up
Follow-up (wave)

End of Treatment 1 2 3

Average Treatment Effect 0.216 0.153 0.187 0.199
CI lower 0.108 0.006 0.071 0.073
CI upper 0.325 0.299 0.302 0.326
k (study n) 6 5 4 4
z (test ES=0) 3.91 2.04 3.16 3.09
p-value 0 0.041 0.002 0.002
Variance

x2 15.92 18.8 9.82 10.63

x* p-value 0.007 0.001 0.02 0.014

12 (%) 68.6 78.7 69.5 71.8

72 0.0115 0.0201 0.0094 0.0115

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p <.05), study k, and
z test (Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, [-squared measure of heterogeneity, and tau-
squared estimate of between-study variance shown.
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Table A3: Association Between Public Preschool and WJ-III Letter-Word Subscale at End of Treatment and Follow-up
Follow-up (grade)

End of Treatment Kindergarten First Third

Average Treatment Effect 0.248 -0.009 0.043 0.015
CI lower 0.065 -0.073 -0.065 -0.111
CI upper 0.432 0.056 0.151 0.141
k (study n) 3 4 3 3
z (test ES=0) 2.66 0.26 0.79 0.23
p-value 0.008 0.792 0.431 0.82
Variance

x* 8.52 0.54 5.5 7.66

x? p-value 0.014 0.91 0.064 0.022

12 (%) 76.5 0.000 63.6 73.9

72 0.018 0.000 0.0058 0.0091

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p<.05), study k, and z test
(Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-squared measure of heterogeneity, and tau-squared
estimate of between-study variance shown.
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Table A4: Association Between Public Preschool and WJ-III Letter-Word Subscale at End of Treatment and Follow-up
Follow-up (wave)

End of Treatment 1 2 3

Average Treatment Effect 0.248 -0.009 0.043 0.029
CI lower 0.065 -0.073 -0.065 -0.105
CI upper 0.432 0.056 0.151 0.163
k (study n) 3 4 3 3
z (test ES=0) 2.66 0.26 0.79 0.42
p-value 0.008 0.792 0.431 0.673
Variance

x* 8.52 0.54 55 8.54

x* p-value 0.014 0.91 0.064 0.014

12 (%) 76.5 0.000 63.6 76.6

72 0.018 0.000 0.0058 0.0107

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p<.05), study k, and z
test (Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-squared measure of heterogeneity, and tau-
squared estimate of between-study variance shown.
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Table AS5: Association Between Public Preschool and WI-III Applied Problems Subscale at End of Treatment and Follow-up

Follow-up (grade)

End of Treatment  Kindergarten First Second Third Older

Average Treatment Effect 0.164 0.126 0.116 0.164 0.000 0.222
CI lower 0.074 -0.01 0.036 -0.067 -0.148 0.105
CI upper 0.255 0.262 0.197 0.394 0.149 0.339
k (study n) 6 7 5 4 5 4
z (test ES=0) 3.56 1.81 2.84 1.39 0.01 3.71
p-value 0.000 0.070 0.004 0.164 0.995 0.000
Variance

x* 12.00 41.55 7.82 27.55 14.33 10.90

x? p-value 0.035 0.000 0.098 0.000 0.006 0.092

1% (%) 58.3 85.6 48.8 89.1 72.1 44.9

72 0.0068 0.0269 0.004 0.049 0.0158 0.0085

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p<.05), study k, and z test
(Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-squared measure of heterogeneity, and tau-squared

estimate of between-study variance shown.
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Table A6: Association Between Public Preschool and WJ-III Applied Problems Subscale at End of Treatment and Follow-up

Follow-up (wave)

End of Treatment 1 2 3 4

Average Treatment Effect 0.164 0.126 0.14 0.175 0.137
CI lower 0.074 -0.01 0.067 0.032 -0.153
CI upper 0.255 0.262 0.214 0.317 0.427
k (study n) 6 7 8 8 4
z (test ES=0) 3.56 1.81 3.76 241 0.93
p-value 0.000 0.070 0.000 0.016 0.354
Variance

x2 12.0 41.55 13.05 45.32 18.58

x* p-value 0.035 0.000 0.071 0.000 0.000

12 (%) 58.3 85.6 46.4 84.6 83.9

72 0.0068 0.0269 0.0045 0.0299 0.0584

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p<.05), study k, and z
test (Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-squared measure of heterogeneity, and tau-

squared estimate of between-study variance shown.
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APPENDIX B

Table B1. Association between public preschool and academic/cognitive outcomes at end of treatment and follow-up: Restricted

sample #1

Follow-up (grade)

End of Treatment Kindergarten First Second Third Older

Average Treatment Effect 0.196 0.002 0.044 -0.007 0.019 0.100
Standard Error 0.2744 0.0118 0.1235 0.0307 0.0205 0.0291
CI lower 0.142 -0.021 0.019 -0.068 -0.021 0.043
CI upper 0.249 0.025 0.068 0.053 0.060 0.157
k (study n) 5 5 5 4 5 3
z (test ES=0) 7.12 0.15 3.53 0.24 0.94 3.43
p-value 0.000 0.884 0.000 0.811 0.345 0.001
Variance

x* 106.37 32.80 56.68 79.53 06.55 4.93

X% p-value 0.000 0.168 0.009 0.000 0.000 0.896

12 (%) 81.20 20.70 40.00 74.90 63.90 0.00

72 0.012 0.001 0.002 0.014 0.006 0.000

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p<.05), study k, and z test
(Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-squared measure of heterogeneity, and tau-squared

estimate of between-study variance shown.
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Table B2. Association between public preschool and academic/cognitive outcomes at end of treatment and follow-up periods:

Restricted sample #2
Follow-up (grade)
End of Treatment  Kindergarten First Second Third Older

Average Treatment Effect 0.45 0.16 0.15 0.11 0.10 0.10
Standard Error 0.1455 0.0790 0.0229 0.0206 0.0199 0.0291
CI lower 0.169 0.007 0.105 0.072 0.061 0.043
CI upper 0.739 0.317 0.195 0.153 0.139 0.157
k (study n) 3 3 3 3 3 3
z (test ES=0) 3.12 2.05 6.55 5.48 5.02 3.43
p-value 0.002 0.040 0.000 0.000 0.000 0.001
Variance

x* 25.76 11.54 9.47 5.86 4.45 4.93

x? p-value 0.000 0.021 0.488 0.827 0.925 0.896

1% (%) 88.40 65.40 0.00 0.00 0.00 0.00

72 0.067 0.018 0.000 0.000 0.000 0.000

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p<.05), study k, and z test
(Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-squared measure of heterogeneity, and tau-squared
estimate of between-study variance shown. The three studies included in this analysis are: Arkansas Better Chance, Howard experimental

preschool, and Perry Preschool Program.
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Table B3. Association between academic/cognitive outcomes and public preschool; Pre-NCLB sample restriction

Follow-up (grade)

End of Treatment Kindergarten First Third Older

Average Treatment Effect 0.16 0.073 0.41 0.398 0.20
Standard Error 0.0936 0.0737 0.1091 0.1116 0.0400
CI lower -0.023 -0.071 0.196 0.179 0.122
CI upper 0.344 0.218 0.624 0.617 0.277
k (study n) 8 5 5 4 7
z (test ES=0) 1.71 0.99 3.76 3.57 5.02
p-value 0.086 0.320 0.000 0.000 0.000
Variance

x* 177.87 75.67 1.09 9.57 39.28

x? p-value 0.000 0.000 0.896 0.214 0.009

12 (%) 88.20 77.50 0.00 26.00 46.50

72 0.152 0.064 0.000 0.026 0.011

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p<.05), study k,
and z test (Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-squared measure of heterogeneity,
and tau-squared estimate of between-study variance shown. *Second grade follow-up not shown because there were only two
relevant studies; not enough to run a meta-analysis for this follow-up period.
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Table B4. Association between academic/cognitive outcomes and public preschool; Post-NCLB sample restriction
Follow-up (grade)

End of Treatment  Kindergarten First Second Third Older

Average Treatment Effect 0.197 0.026 0.055 0.046 0.016 0.161
Standard Error 0.0223 0.0151 0.0136 0.0330 0.0206 0.0230
CI lower 0.153 -0.004 0.029 -0.019 -0.025 0.116
CI upper 0.241 0.055 0.082 0.110 0.056 0.206
k (study n) 5 5 5 4 3 3
z (test ES=0) 8.83 1.71 4.07 1.39 0.77 7.02
p-value 0.000 0.087 0.000 0.165 0.442 0.000
Variance

x* 95.40 64.68 76.83 131.64 63.77 19.48

x* p-value 0.000 0.000 0.000 0.000 0.000 0.245

12 (%) 74.80 53.60 53.10 81.80 65.50 17.90

72 0.009 0.004 0.003 0.022 0.006 0.002

Note: Robust variance estimation used to assess average treatment effect at each time point. Confidence intervals (p<.05), study k, and z
test (Ho: ES=0) estimates shown. Variance estimates chi-squared test of heterogeneity, I-squared measure of heterogeneity, and tau-
squared estimate of between-study variance shown.
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Table B5. Pre-NCLB (predictors)

Coefficient SE p-value N Level 1 k Level 2
Time elapsed (1) -0.001 0.002 0.488
RCT 2) -0.008 0.111 0.948 38 3
Attrition (3) 0.004 0.098 0.968
Comparison activity  (4) 0.001 0.088 0.988
Note: Robust variance estimation used with robumeta command in Stata.

Table B6. Post-NCLB (predictors)

Coefficient SE p-value N Level 1 k Level 2
Time Elapsed (1) 0.000 0.001 0.781
PSM (2) -0.159 0.059 0.084 158 5
Attrition 3) 0.073 0.107 0.547
Baseline 4 -0.173 0.069 0.097

Note: Robust variance estimation used with robumeta command in Stata.
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Table B7. Post-hoc F-test for Tables B1-B4

ET== ET==First ET==Second ET==Third ET==Older
Grade level follow-up p-value p-value p-value p-value p-value
Table B1 Restricted Sample 1 0.480 0.613 0.462 0.520 0.728
Table B2 Restricted Sample 2 0.078 0.039 0.020 0.016 0.017
Table B3 Pre-NCLB 0.465 0.082 0.087 0.102 0.694
Table B4 Post-NCLB 0.000 0.000 0.000 0.000 0.261

Note: Post-hoc F-tests conducted for significant differences between estimates at end of treatment (ET) and grade-level follow-
ups. P-value of F-tests shown above, at two-tailed p <.05 level.
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CHAPTER 2

HETEROGENEITY IN LEARNING TRAJECTORIES: THE ROLE OF PRESCHOOL
ATTENDANCE AND SUBSEQUENT ENVIRONMENTS

Introduction

Research shows that access to high-quality early childhood education and care can reduce
the achievement gap at kindergarten entry (Bailey et al., 2017; Phillips et al., 2017). Children
attending a variety of preschool programs are readier for school at kindergarten entry than their
non-attending peers, on short-term outcome measures including literacy, numeracy, and self-
regulatory behaviors (Phillips et al., 2017). However, the evidence on long-term outcomes from
early childhood interventions is mixed, with many longer-term evaluations reflecting smaller,
null, or even negative effects of preschool when using a longer time horizon. Preschool
“fadeout” refers to the decline of observed academic gains among students who attend public
preschool, compared with their peers who did not attend. This pattern is puzzling for researchers,
experts, and policymakers who view pre-kindergarten as an effective intervention for at-risk
children. Recent studies find the academic skill advantages attributed to preschool begin to fade
as early as first grade, and almost entirely disappear by third grade (Deming, 2009; Li et al.,
2016; Phillips et al., 2017).

The current study uses growth modeling to address new research questions regarding the
mechanisms of observed fadeout effects. The study relies on a nationally representative dataset
to estimate the fadeout of preschool effects. While I do not observe test scores of students before
preschool, I use measures of children’s developmental status taken in fall of their kindergarten
year as a proxy for post-preschool differences in achievement in various early childhood learning
environments. These proxy measures have often been used in prior studies to address questions

about early learning using the Early Childhood Longitudinal Study-Kindergarten data (ECLS-K)
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(e.g., Bassok, Gibbs, & Latham, 2018; Claessens, Engel, & Curran, 2014; Loeb et al., 2007;
Magnuson, Ruhm, & Waldfogel, 2007). In the current study, it is used as the first post-preschool
measure of children’s academic skills and the initial data point for their post-preschool academic
skill trajectories. This paper adds to the current evidence base on the fadeout effects of
preschool interventions by using growth modeling to test variation within and between children
who attend Head Start, State preschool, Public/Private Center-based care, and no preschool, and
the association between growth and subsequent environment characteristics. I aim to investigate
the role of early elementary school environments through teacher instructional differentiation, as
well as student social-emotional skills in influencing children’s education trajectories through
third grade. Overall, I address the following questions:

1. To what extent are differences in student growth in reading and math achievement over
time associated with type of preschool experience?

2. To what extent is student achievement growth associated with subsequent classroom
exposure to teacher instructional differentiation?

3. To what extent are growth trajectories mediated by social-emotional skills measured by
teacher ratings of student approaches to learning?

Investigating Post-Preschool Learning Trajectories

Based on measures taken at the end of the program, a recent meta-analysis finds a weighted
average effect size of 0.23 on measures of cognitive and achievement scores for one-year, two-
year, and summer preschool programs (Li et al., 2016). After the end of treatment, however, the
study finds an average fadeout effect on cognitive and achievement scores of 0.022 standard
deviations per year (Li et al., 2016). This reduces the effect by nearly 10% each year after pre-
kindergarten exposure. This finding is emphasized in a recent report on the scientific evidence of

pre-kindergarten effects (Phillips et al., 2017). These authors find that, while evidence supports
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the impact of pre-kindergarten on school readiness measures, evidence on long-term effects of
public pre-kindergarten programs that relies on a wide variety of empirical methods is heavily
mixed in terms of direction and significance (2017). Similarly, the randomized trial of Head Start
finds a small boost for children’s academic skills at the end of the program, but these gains
rapidly faded when students entered formal schooling (Puma et al., 2012; Deming, 2009; Bitler,
Hoynes, & Domina, 2014).

The term fadeout potentially oversimplifies what is likely substantial heterogeneity in the
lasting effects of preschool. For example, some large-scale studies find positive, persistent
effects only for specific subgroups, such as English Language Learners (ELLs) in the Tennessee-
VPK and Head Start evaluations (Lipsey, Farran, & Hofer, 2016; Bitler et al., 2014). The current
study contributes to the existing literature by exploring heterogeneity in post-preschool learning
growth. The study uses multilevel growth modeling to identify associations and variation
between and within preschool student subgroups. While growth modeling has been used with
ECLS-K data to study early learning trajectories (e.g., Li-Grining et al., 2010; Roberts,
Mohammed, & Vaughn, 2010), this will be the first study to use this method to explore
trajectories based on preschool enrollment.

The remainder of this essay proceeds as follows. I first review the literature on the
persistence of preschool intervention effects and provide a conceptual framework for the current
study. I then describe the ECLS-K:11 dataset, followed by the study methods, including the
operationalization of measures and specific growth models. Finally, I discuss the empirical

findings of the study and limitations, as well as discuss potential implications for the results.
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Literature Review

Pre-kindergarten is growing in both enrollment and expenditures (Barnett, 2017). The
number of three- and four-year old children in preschool, defined as center-based educational
care, grew by over 50% between 1989 and 2014, from 2.88 million students to 4.69 million
(Chaudry & Datta, 2017). During this period, publicly funded pre-kindergarten enrollment
tripled, from approximately 800,000 students to 2.7 million (Chaudry & Datta, 2017). Yet, the
evidence on public preschool as an intervention is mixed. In this section, I review evidence from
existing preschool evaluation studies, and develop a conceptual framework considering the

mechanisms for lasting preschool impacts.

Long- and Short-Term Outcomes

According to the skills beget skills hypothesis, early intervention boosts capacity for
subsequent interventions, supporting continual growth (Cunha & Heckman, 2007). However,
evidence has shown that many preschool interventions do not follow the accelerated trajectory
anticipated by this hypothesis; instead, there is an initial boost in cognitive outcomes that fades
within a few years, and then evidence of some longer-term benefits to participants (Bailey et al.,
2017). In this section, I review experimental and quasi-experimental evaluations of public
preschool programs. In reviewing each program, I highlight the short- and long-term outcomes,
and explain whether the pattern is more consistent with the skills begat skills or fade-out
hypotheses.

Experimental evidence from twentieth century preschool evaluations, the Perry Preschool

Project and Abecedarian, show a mix of short- to medium- term efficacy, but undeniably positive
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long-term benefits both to participants and society. The Perry Preschool Project began in the
1960s and followed participants to age 40. A cost benefit analysis completed using data from
participants at age 40 shows a nearly $13 gain for every $1 invested in the program (Belfield et
al., 2006). A later replication adjusted for potentially compromised randomization, multiple-
hypothesis testing and small sample sizes, and still found a 5.8% annual rate of return to
investment from the Perry Program long-term outcomes (Heckman et al., 2010). These benefits
accrue from long-term effects, with more years of education (for female participants), higher
levels of employment and median income, less reported drug use, and less criminal activity at
age 40 (Schweinhart, 2005). While a long-term impact in this study is universally accepted,
cognitive effects of Perry as measured by child 1Q almost completely faded away less than three
years after end-of-treatment (Bailey et al., 2017). The Abecedarian Project, implemented a
decade later, also shows significant long-term effects, with treatment group participants having
more years of education, higher full-time employment, higher self-ratings of health, and a
decreased likelihood of using public assistance at age 30 (Campbell et al., 2012). Participant IQ
impacts persisted beyond age eight, although the effect on reading achievement dropped by more
than half over the course of primary and secondary school, from an effect size of 0.28 to 0.11
(Campbell et al., 2002). Some researchers speculate that the continued 1Q impacts of
Abecedarian, as opposed to Perry, were due to the influence of superior (desegregated)
subsequent school environments in the Chapel Hill, North Carolina area (Bailey et al., 2017).
Studies of the federal Head Start preschool program are generally positive (Currie &
Thomas, 1993; Deming, 2009; Ludwig & Miller, 2007; Puma et al., 2012). A 2009 study uses
differences in enrollment within families as an identification strategy for estimating the effects of

Head Start (Deming, 2009). This study finds positive end-of-high school outcomes: participants
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were more likely to graduate high school, not repeat grades, and less likely to have been
diagnosed with a learning disorder. However, test score gains at kindergarten entry fade to less
than half of their initial effect size by the end of elementary school (Deming, 2009). Here,
continued, positive effects of social-emotional and learning skills may have supported academic
persistence and motivation throughout early and secondary schooling, although achievement
scores were subject to gradual fadeout. Experimental evidence from the National Head Start
Impact Study (HSIS) reports small end-of-program impacts for three- and four-year-old
participants on several cognitive construct measures (from 0.09 to 0.35 effect sizes in various
language, literacy, and math skills), physical health (effect size 0.11), and parental use of
educational activities at home (effect size 0.18) (Puma et al., 2006). However, all of these effects
fade out by third grade (Puma et al., 2012). The HSIS has yet to observe end-of-high school or
adult outcomes that may show participant benefit from the development of early learning skills.
The second-oldest (after Head Start) federally funded early childhood educational
intervention is the Chicago Child-Parent Center (CPC) Program, established in 1967. The CPCs
provide extensive educational and family support services, including half-day preschool, full-day
kindergarten, access to health-screening resources, and a school-community representative that
connects families to community resources, for children from ages three to nine (Reynolds, 1997).
A longitudinal study of CPC participants during the years 1983-89 shows a strong positive
association (0.17 effect size in reading and 0.19 in math achievement) between participation and
school performance in eighth grade, with the strongest results (0.52 effect size in reading and
0.47 in math) for children who participated in extended intervention through third grade
(Reynolds, 1997). A cost-benefit analysis using data on participants through age 21 reflects a

return to society of $7.14 per dollar invested in the preschool program, and a $6.11 per dollar
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return for the extended intervention (ages 4-6), with benefits accruing through increased
economic participation and tax revenues and decreased costs in remedial education and criminal
justice costs (Reynolds et al., 2002). The CPC intervention, by design, is continued into the early
elementary school years, providing supportive subsequent environments that may extend the
benefits of the preschool intervention. The reduction in return on investment (from $7.14 to
$6.11) may be due to the high cost of providing continued support.

A number of states and local governments provide either targeted or universal pre-
kindergarten for children. Analyses using experimental and quasi-experimental designs in
Tennessee, New Jersey, Oklahoma, and North Carolina are mixed. In 2009, Tennessee began a
longitudinal study to determine the effects of participation in its Voluntary Pre-K program (TN-
VPK) for students at kindergarten entry, and through third grade. The state began providing TN-
VPK in 2004 to four-year-old children who qualify for federal free or reduced-price lunch
(FRPL), children with disabilities, and English Language Learners (ELLs). Preliminary third
grade results, released in 2016, show that positive effects on achievement and school readiness at
the end of pre-k dissipated in subsequent years, and by the end of third grade, pre-k participants
on average scored lower than non-TNVPK participants (Lipsey et al., 2016). Fadeout of the
initial positive impacts has been attributed, by the study authors, to issues of quality within the
preschool programs as well as a lack of alignment between preschool and subsequent early
elementary classroom learning, particularly in grades kindergarten through three (Lipsey et al.,
2016).

New Jersey implemented state-funded public preschool in response to the New Jersey
Supreme Court school-funding case, Abbott v. Burke (Farrie, 2014). The program, which began

in 1999, provides full-day preschool for 3-and 4-year-old children in 31 high poverty districts.
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While TN-VPK classrooms are almost entirely housed in public schools (Lipsey et al., 2016),
Abbott preschool classrooms have a mixed public-private delivery system that includes private
care centers, Head Start agencies, and public schools (Barnett et al., 2013). A comprehensive
evaluation of Abbott preschool began in 2004. A regression discontinuity design was used to
estimate effects at kindergarten entry, and a covariate adjusted regression analysis for longer-
term outcomes. In the adjusted regression analysis, Abbott students were compared to students
who shared their elementary school classrooms but did not attend Abbott preschool (Barnett et
al., 2013). The fifth-grade follow-up study, released in 2013, finds persistent effects for students
who attended Abbott pre-k, particularly for those who attended two years of pre-k (versus only
one year). This longitudinal study finds significant longer-term effects, defying the overall trend
of other public preschool studies. However, it is worth noting that the comparison sample of
students, drawn from students attending the same kindergarten classrooms as Abbott students but
without receiving Abbot pre-k, used in the evaluation is quite different than the sample of
students receiving Abbott pre-k. Abbott pre-k students in the sample are more likely to be male,
have parents with a high school education who are employed, speak English at home, and less
likely to qualify for FRPL (Barnett et al., 2013). The differences in demographic characteristics
make it difficult to discern whether positive impacts were specifically due to the groups of
students who were treated (recall that ELL students experienced sustained positive impacts in the
Tennessee evaluation as well), or if schools in these New Jersey districts were better equipped to
provide sustained support for at-risk students, thus preventing fadeout of early gains from
preschool.

An evaluation of Oklahoma’s universal pre-k in Tulsa shows mixed effects. A study

following two cohorts of students through third grade reflects persistent effects on math for the
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later cohort (those in third grade in 2009-10), but no persistent effects for the earlier cohort
(participants in third grade in 2004-05) (Hill, Gormley, & Adelstein, 2015). The authors note that
the accountability movement of the early 2000s may have had some contributing effect in the
later cohort, as well as the pre-kindergarten program implementation reaching maturity in the
later years. These changes potentially point to growth in pre-kindergarten through third grade
alignment that supported more consistent student growth, thus avoiding fadeout of initial effects.

North Carolina has provided statewide pre-kindergarten for high-risk 4-year-old children
since 2001. The most recent evaluation of the North Carolina More at Four (MAF) program
finds positive effects on reading and math achievement and reductions in special education
placement and grade retention through Grade 5 (Dodge et al., 2017). These effect sizes may even
be underestimated, as the identification strategy used estimated effects at the county level,
regardless of specific student participation. Yet, the estimates may also disguise heterogeneity in
long-term effects within districts, if students across elementary classrooms experience
converging growth trajectories that we cannot disentangle at this level of aggregation.
Converging growth trajectories would reflect a ‘fadeout’ of observable preschool effects, as
achievement differences between intervention participants and non-participants become
statistically indistinguishable.

Finally, a recent study using both waves of the ECLS-K finds that the association
between preschool participation and literacy outcomes decreases between the fall of kindergarten
and third grade (Bassok et al., 2018). The authors find a positive, statistically significant
association between preschool attendance and literacy upon kindergarten entry. However, for
children on average in both cohorts, this association between preschool attendance and literacy

outcomes is statistically insignificant by third grade; for low-SES and Hispanic children, the
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association decreases much more rapidly, and is indistinguishable from zero by the end of
kindergarten (Bassok et al., 2018). The study explores a set of potential moderators, including
full-day kindergarten, teacher transition practices, exposure to advanced content, and class size,
and does not find statistically significant associations (Bassok et al., 2018). This investigation
into the potential role of subsequent classroom support finds null results; however, further
research is warranted in attempting to disentangle these potential mechanisms, and understand
how these factors may influence individual student growth.

Conceptual Framework

Sustained Environments and Counterfactual Catch-up

The two most prominent explanations for decreasing differences in outcomes for students
who did and did not attend preschool are counterfactual student catch-up and treatment fadeout.
Counterfactual student catch-up occurs when students without preschool experience begin
kindergarten and acquire academic skills at a faster pace than their preschool-attending peers.
Non-preschool students enter kindergarten, academically behind children who attended
preschool, and teachers begin their instruction at the most basic level. For students with no
formal early learning experience, they begin formal learning in kindergarten. Students with
preschool, according to the counterfactual catch up hypothesis, are sitting through instruction
they have already covered in previous years and not continuing to learn new skills. Therefore,
the counterfactual group of students, those without preschool, start to “catch up” to their
preschool attending peers. When teachers pace instruction behind what students already know,
higher order skills may actually atrophy and what appears is a “fadeout” effect of the preschool

intervention. When this occurs achievement of the preschool participants actually falls until
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there is no significant difference between preschool attendees and their non-attending peers. In
practice, these two different reasons are measured by the same phenomena, reducing the
difference between the skill levels of preschool participants and the children who did not attend
preschool.

The sustained environments theory considers early elementary education from the
perspective of students who attended preschool—they enter kindergarten with a higher base level
of academic skill, and to maintain that advantage, students need exposure to increasingly
advanced content. Many researchers point to the need for sustained (supportive) environments in
order to prevent fadeout of preschool intervention effects (Bailey et al., 2017; Stipek et al.,
2017). The term sustained environments refers to the hypothesis that alignment between pre-
kindergarten and early elementary school learning is critical in maintaining, and building upon,
the gains resulting from early intervention. Sustained environments are those in which high
quality pre-kindergarten is followed by exposure to instructionally-aligned early elementary
experiences that provide supportive learning environments for continued growth.

A commonly cited example of this effect is a study which finds, counterintuitively, that
preschool benefits persist longer for students in relatively larger elementary school classrooms
(Magnuson et al., 2007). Using the first wave of the ECLS-K data, Magnuson and colleagues
(2007) test whether subsequent classroom factors are associated with fadeout of preschool
effects. The authors specifically focus on class size and the level of academic instruction
provided in kindergarten, first, and third grade. Using multivariate regression models with
extensive control variables, the authors find that any initial differences in school readiness, as
measured by reading and math achievement, are eliminated for children in smaller classrooms

and classrooms with high levels of reading instruction (Magnuson et al., 2007). These results
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suggest that non-preschool peers “catch up” faster in small classrooms with high levels of
reading instruction versus non-preschool peers in larger kindergarten classrooms. The authors
conclude that non-preschool attending peers are mostly benefitting from the identified classroom
quality factors (Magnuson et al., 2007). This finding is in contrast with the sustained
environment theory, where measures of higher quality are expected to support persistent
preschool effects. This indicates that there are elements that may constitute classroom quality

that are not elements of supportive environments in the sustained environments framework.

Mechanisms

I consider several frameworks (including, mainly, skills-beget-skills and proximal
processes) for early learning trajectories, and discuss the role that kindergarten and early
elementary environments play in promoting strong academic growth. The goal is to provide a
framework for the concept of sustained environments, and describe why subsequent experiences
influence the observed fadeout of preschool effects. I aim to address two questions: What do
instructionally supportive subsequent environments offer? How might subsequent environments
alter learning trajectories?

As previously noted, a commonly cited theory supporting early investment is the “skills-
beget-skills” hypothesis (Cunha & Heckman, 2007; Heckman, Pinto, & Savelyev, 2013;
Heckman, 2006). Under this concept, lost opportunities for young children impose limits on
later-in-life capacity because they have failed to develop the skills required for school success.
Skills developed early on are leveraged to raise productivity at later stages (Cuhna & Heckman,
2007). Cuhna and Heckman use the term self-productivity to refer to the idea that “skills

produced at one stage augment the skills attained at later stages™ (2007, p. 35). The idea that
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skills are self-reinforcing and build on each other is in indirect conversation with the concept of
proximal development as described by developmental psychologists Bronfenbrenner and
Vygotsky. Bronfenbrenner’s bioecological model posits that there is reciprocal interaction
between individuals and their environment, and that developmentally effective activities must
become increasingly more complex (Bronfenbrenner, 1994; Bronfenbrenner & Morris, 1998).
Bronfenbrenner builds on Vygotsky’s zone of proximal development, which describes the area of
difference between a child’s individual task capacity and their ability to perform with aided
support (Vygotsky, 1978). The zone of proximal development is the developmental area that
should be targeted by teachers to promote continued learning growth in a supportive classroom
environment. This idea is further developed in Bronfenbrenner’s proximal processes (1999).
Bronfenbrenner refers to regular, enduring forms of interaction (between teachers and students,
students and students, or students and parents) that occur in the immediate learning environment
of an individual as proximal processes (Bronfenbrenner, 1999). The proximal process becomes
the most important predictor of developmental outcomes, and may vary for individuals based on
environmental circumstances. In terms of early education, young children interact with their
home environment in early years, and if home environments fail to provide cognitively and
socially stimulating exchanges, children will not develop language, interaction, or motor skills to
their full capacity. Preschool and other early childhood interventions can provide stimulating
school environments to “make up” for or build upon experiences in students’ home
environments. Young students that have attended preschool in which they developed higher skill
levels than children who do not attend require, in subsequent years, exposure to more complex
challenges in school in order to continue their developmental trajectory. The two figures below

reflect a classroom where individual students’ zone of proximal development is targeted by
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teachers and learning continues at a steady, developmentally-appropriate rate (Figure 1), and a
classroom where instruction is targeted to achievement levels, with a focus on the lowest-

achieving group of students on average (Figure 2).

Subgroup 1 /
Subgroup 2 /
Subgroup 3 /
Subgroup 4 /

Figure 1. Sustained Environments with Steady Growth:
Consistent trajectories with significantly different initial starting
points post-preschool; subsequent environments support steady
growth

Subgroupt|

Subgroup 2

-

Subgroup 3

Subgroup 4

Figure 2. Converging Trajectories or ‘Fadeout’:

Subsequent environments support faster growth for students with
inconsistent or no preschool experience, but do not support
developmental growth for other students at the same pace

The question, then, is what are the qualities of subsequent environments that are most
important for supporting proximal processes? One likely characteristic of a sustaining
environment is differentiated content instruction. Differentiated content instruction that targets

students at an appropriate developmental level may be underlying the observed associations
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between exposure to advanced content and persistence of preschool benefits. Teacher use of
differentiated instruction, as reported in the ECLS-K survey, has been associated with positive
gains in reading achievement (McCoach, O’Connell, & Levitt, 2006). This classroom practice
reflects an attempt to target students at their individual zone of proximal development, and
building on individual initial skill levels. This practice may contribute to continued differences in
growth trajectories between students based on different preschool experiences.

Another piece of the “skills-beget-skills” hypothesis addresses student motivation,
persistence, and other skill-building social-emotional skills (Cuhna & Heckman, 2007,
Heckman, 2006). Heckman and colleagues test the influence of personality traits on observed
Perry Preschool effects, and find that changes in these traits explain a significant portion of
observed adult outcomes (Heckman, Pinto, & Savelyev, 2013). This may happen through
dynamic complementarity, where early gains in self-regulation skills or motivation are bolstered
to support cognitive achievement in later stages (Cuhna & Heckman, 2007). This is again
reflective of Vygotskian theories of child development. The transition from preschool to
kindergarten and the more formal elementary school environment is considered a “critical
period” (Vygotsky, 1978). During critical periods, children are experiencing dramatic shifts in
internal processes and social interactions. The “preschool age” critical period, where children are
developing self-regulation skills and new mental models of social learning, can occur between
ages three to seven (Vygotsky, 1978). The alignment of preschool and kindergarten features,
such as providing opportunities to practice emotional skills and self-regulation, promotes a
consistent understanding of school-and-learning appropriate behavior for children in the formal
learning environment. Preschool programs vary in their overall goals and methods of preparing

students for elementary school. Some programs may be more successful than others in providing
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intangible skills such as inquisitiveness, confidence, perseverance, and other “soft” skills that
provide a foundation for lifelong learning. These skills may support continued student growth
regardless of subsequent classroom environments; students who are able to self-direct their
learning experiences may be more successful in sustaining learning gains even in the absence of
supportive, developmentally-appropriate instruction. We may see longer-term effects on both
social-emotional and academic outcomes from these programs when compared to preschools that
focus more on a direct-instruction curriculum.

The approaches to learning scale used in the ECLS-K is a useful measure in this analysis,
as it includes components on student persistence, emotional regulation, and attentiveness
(Tourangeau et al., 2015). This scale, included in parent and teacher surveys in ECLS-K data
collection, includes a set of Likert scale questions regarding student behavior. The scale was
developed by the National Center for Education Statistics (NCES) and has a reliability estimate
of 0.91 (Tourangeau et al., 2015). Behaviors such as paying attention in class and completing
tasks independently have been associated with stronger academic skills in kindergarten and first
grade (U.S. Department of Education, 2001; Snyder, de Brey, & Dillow, 2016). Using data from
the first wave of ECLS-K, Li-Grining and colleagues use longitudinal growth modeling to
observe the moderating influence of student approaches to learning (ATL) in their reading and
math achievement trajectories (2010). This measure rates students on proficiency in skills such
as persisting in completing tasks, working independently, and following classroom rules. They
find a positive, beneficial link between ATL and reading and math performance for all students
regardless of demographics; although there were differences based on gender and achievement
levels at the beginning of kindergarten. This evidence supports the hypothesis that student

motivation and early learning skills may influence how they interact with later educational
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environments. The authors note that this may be particularly beneficial for at-risk students, for
whom skills related to perseverance are critical in adverse learning environments (Li-Grining et
al., 2010).

Methods

Data

The current study uses the NCES Early Childhood Longitudinal Study (ECLS) of
Kindergarten; Kindergarten Class of 2010-11 (ECLS-K:2011). This is a nationally
representative, longitudinal sample of children who attended kindergarten in 2010-11. This study
systematically samples kindergarten students in the base year and will follow them through to
eighth grade. The study is currently in the eighth year of data collection, and the National Center
for Education Statistics (NCES) has released data on the kindergarten, first, third, and fourth
grade years. Achievement assessments, teacher, parent, and school surveys are collected in each
wave (twice in kindergarten and in the spring of first, second, third, fourth, fifth, and eighth
grade). The ECLS-K:2011 includes approximately 18,200 students in 970 schools. The ECLS-K
sample is constructed through a three-stage cluster sampling method, with stratified sampling
within clusters: counties, schools, and students (Tourangeau et al., 2015). This multistage
sampling design allows researchers to use the sample, with appropriate weights, to produce
estimates for the full population of kindergarten students in the United States in 2010-11.
Probability weights provided by NCES are used throughout the analysis. This data has been used
to study academic trajectories, early predictors of later outcomes, and achievement and behavior

outcomes by student subgroups (Chatterji 2005, DiPerna et al. 2007, Engel, Claessens, & Finch,
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2013; Li-Grining et al., 2010; Magnuson et al., 2007; McCoach et al., 2006; Roberts,

Mohammed, & Vaughn, 2010).

Measures: Reading and math achievement

The main outcome of interest in this study is academic achievement and student growth
trajectories, which require repeated measures over time. The achievement outcomes are
measured as IRT scores in math and reading assessments administered by NCES. Although
studies on long-term preschool impacts point toward the important influence of preschool on
non-achievement outcomes including grade retention, high school completion, health and
behavioral measures, these measures are beyond the scope of this study. Social-emotional and
behavioral outcomes in the ECLS-K:11 dataset are highly clustered and show little variation over
time (McFarland et al., 2018). As the current study is interested in student growth trajectories, it

is most appropriate to use achievement outcomes, particularly given the data limitations.

Measures: Preschool attendance
I rely on a parent survey indicator of student pre-kindergarten educational experiences.

The parent surveys of the ECLS-K have been used extensively in quantitative research (Bassok
et al., 2018; Chatterji, 2006; Claessens, Engel, & Curran, 2013), including the specific indicators
of pre-kindergarten experiences used in the current study (Magnuson et al., 2004; Magnuson et
al. 2007; Loeb et al. 2007). In their analysis of preschool attendance and cognitive development,
Loeb and colleagues collapse the parent survey responses in order to account for some potential
parent confusion regarding the difference between different types of center-based care (Loeb et

al., 2007). I use these same distinctions, but include an additional category for State pre-k, which
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was unavailable in the ECLS-K: 98 survey. The four categories of preschool attendance I use
are: Head Start, State Pre-K, Private/Center-based care (not HS or State), or Other (including no
pre-k). There are several groups of children included in the ‘Other’ category: some did not
attend any preschool or have out-of-home care, some had relative care, and some attended
nursery or daycare. The distinction between daycare and preschool is the assumption that

preschool centers have some academic or developmental curriculum.

Measures: Instructional differentiation

I examine the potential influence of teacher instructional differentiation on growth
trajectories. As discussed in the conceptual framework for this paper, research and theory
support the notion that developmentally appropriate teaching should focus on both the child’s
skills and interaction with instructional content (Vygotsky, 1978; Claessens et al., 2014; Sarama
& Clements, 2009). Teacher use of instructional differentiation is one measure that indicates
whether teachers are attempting to teach children at their individual level. The ECLS-K teacher
survey includes items specifically asking teachers if they use ability grouping in reading and
math instruction. Use of within-class ability grouping implies that teachers are providing
adaptive instruction to students according to their incoming skill level (McCoach et al., 2006). I
use these questions, re-coded as binary dummy variables, to indicate whether a teacher does or
does not use differentiated instruction in their classroom. Although this is a coarsened measure
of differentiation, studies using this indicator have found a positive association between ability

grouping and kindergarten achievement (Bodovski & Farkas, 2007; McCoach et al., 2006).

Measures: Social-Emotional Skills
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The ECLS-K:11 data includes a composite measure of teacher-rated student approaches
to learning. This scale asks teachers to rate students in seven behaviors: paying attention,
persisting in completing tasks, showing eagerness to learn new things, working independently,
adapting easily to changes in routine, keeping belongings organized, and following classroom
rules. Early skills in these areas may provide a foundation for school behavior that supports
faster acquisition of academic skills (Cunha & Heckman, 2007). If these behaviors are taught and
practiced in preschool programs, this may affect how students respond to subsequent instruction.
The approaches to learning measure is one of five subscales of a modified version of the Social
Skills Rating System (Gresham & Elliott, 1990), adapted by NCES (Tourangeau et al., 2015).
The scale, while reliable, may not fully capture the underlying behaviors of interest in the skills
beget skills hypothesis. The scale does not distinguish between following classroom rules, a
routine practice set by teachers, and showing an eagerness to learn, which may be more tied to
student personality. Additionally, the rating is based on teacher observations of student behavior,
which may be compromised particularly in larger classes where the teacher has many demands
on her time and attention. While this measure serves as one indicator of social-emotional skill,

results may be attenuated for these reasons.

Analytic Strategy

The questions addressed in this study focus on student growth trajectories in early
elementary school. Ideally growth would be measured from baseline scores obtained at the
beginning of preschool treatment through the end of preschool and beyond. However, due to data
limitations in the ECLS-K, I use kindergarten entry scores as a baseline proxy for early

childhood learning. The current study does not attempt to address preschool effects—rather, the
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study focuses on student achievement growth and experiences after preschool. The results of the
study add to the existing evidence on preschool fadeout or catch up by exploring the associations
between both subsequent classroom factors and early skill development and academic growth
trajectories beginning at the end of preschool. A multilevel model is appropriate for addressing
this question because it can model individual student growth over time, assess differences in
learning trajectories between student subgroups, and test the potential influence of their learning
environment and early development of skills such as those measured by ATL. The growth curve
model utilizes a multilevel model where time is a level one, time-varying variable, and time-
invariant student measures are included in level 2 as predictors of growth'. The second level of
variation allows me to estimate differences across groups of students with different types of pre-
kindergarten experiences. This allows for modeling change processes that we would expect to
occur in young students who have been exposed to different preschool experiences (Ram &
Grimm, 2015; Singer & Willett, 2003). I estimate the following models for reading and
mathematics outcomes in kindergarten through third grade.

Research Question 1: To what extent are there differences in student growth in reading and
math achievement over time, based on preschool attendance?

Reading
Level 1
Reading;; = my; + my;Timey + €

Level 2
Mo = Yoo + YoiHeadStart; + yy,State; + yo30ther; + ay;
T = Y10 + Yi1HeadStart; + y;,State; + y,30ther; + ay;

Composite

" The number of levels for hierarchical linear modeling (HLM) are typically dictated by an examination of
variation at each level (Singer & Willett, 2003). However, two-level growth models, such as those used
here, are intrinsically interested in the first level growth indicators as predicted by second level, time
invariant characteristics.
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Reading;: = yoo + Yo1HeadStart; + yo,State; + yo30ther; + yioTime;;
+ yi,HeadStart; * Time;, + y,,State; » Time;; + y,30ther; x Time; + ay;
+ aq;Time; + &
Math
Level 1
Math.it = Ty + ﬂliTimeit + Eit
Level 2
Mo = Yoo + YoiHeadStart; + yy,State; + yo30ther; + ay;
T = Y10 + Yi1HeadStart; + y;,State; + y,30ther; + ay;
Composite
Math; = yoo + Yo1HeadStart; + yy,State; + yo30ther; + yoTime; + yi1HeadStart;
* Time; + Yy State; x Time; + y130ther; x Time, + ag; + aqy;Time; + &
In this model, Reading;; and Math;, represent the outcome measure for student 7 at time ¢.
Achievement is measured twice in kindergarten and first grade, and once in third grade. Time; is
a measure of the age of student i, at the time of testing, ¢. At Level 2, there are four binary
categories for preschool enrollment: Head Start, State preschool, Center-based care (non-HS or
State), and Other (including non-center based or relative care), indexed for student 7, and are time
invariant. The reference category is center-based (non-Head Start or State) care. The
interpretation of coefficients, then, is for students in each of the other groups compared to those
in center-based care. The larger policy question is about the impact of public preschool
programs, so I am choosing to compare those programs to private early childhood education. In
the composite model, the intercept is labeled as y,, and is centered at the time of third grade
assessment. Centering at the final data point allows the interpretation of the intercept as the end-

of-trajectory differences (Singer & Willet, 2003). This allows for testing of differences across

roups at the end of third grade’. The coefficients of interest here are the interactions between
group g

* I run a sensitivity check by centering fime at kindergarten entry to test the initial differences to exposure,
and find substantively similar results.
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Head Start and Time (y;1), and State and Time (y,,), which indicate differences in growth
trajectories by different preschool program. I initially conduct the analysis without covariates,
and then add non-time-varying covariates (gender and student race/ethnicity), to control for
potential imbalance among covariates.

Research Question 2: To what extent is achievement associated with subsequent classroom
exposure to teacher instructional differentiation?

Reading
Level 1
Reading;; = my; + my;Time; + myInstruction;, + &

Level 2
o = Yoo + Yo HeadStart; + yg,State; + yo30ther; + g
Ty = Y10 + Yi1HeallStart; + y,,State; + yy30ther; + ay;

Tty Y20

Composite

Reading;: = yoo + Yo1HeadStart; + yo,State; + yo30ther; + yioTime;;
+ yiHeadSllart; * Time;, + y,,State; x Time;; + y,30ther; x Time;,
+ yyolInstruction; + ay; + a;Time; + &

Math
Level 1
Math; = my; + my;Time; + myInstruction;, + €

Level 2
o = Yoo + Yo HeadStart; + yy,State; + yo30ther; + ay;
Ty = Y10 + Yi1HeadStart; + y;,State; + yy30ther; + ay;

Tty Y20

Composite
Math; = yoo + Yo1HeadStart; + yy,State; + yo30ther; + yoTime; + yi1HeadStart;
* Time;, + Yy State; x Time, ; + y130ther; * Time;; + yyolnstruction;,
+ ag; + aq;Time, + &
Where, Reading;;and Math;, represent individual i achievement at time ¢, predicted by a growth
model that accounts for teacher instructional differentiation (measured as ability grouping)

measured in kindergarten, first, second (for a survey subsample of students and their teachers),

and third grade. Instruction serves as a dichotomous indicator for student i exposure to
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differentiated instruction at time ¢. Level 2 predictors test whether the type of preschool
participation is associated with achievement level at the end of third grade (intercept,

Yo1, Yoz, Yo3), and individual growth trajectory (y11, Y12, V13)- A statistically significant
coefficient on the Instruction coefficient (y,,) would suggest that this factor is associated with
deviations from the average growth trend. This is the main coefficient of interest for research
question two. As in the analysis plan for Research Question 1, I run the analysis both with and
without time-invariant covariates.

Research Question 3: To what extent are growth trajectories mediated by social-emotional
skills, as measured by teacher ratings of student approaches to learning?

Reading
Level 1
Readingit = Tly; + ﬂliTimeit + T[ZiATLit + Eit

Level 2
Mo = Yoo + YoiHeadStart; + yy,State; + yo30ther; + ay;
mi; = Y10 + Yi1HeadStart; + y;,State; + y,30ther; + ay;

Ty = Y20

Composite

Reading;: = yo9 + Yo1HeadStart; + yq,State; + yo30ther; + yoTimey + Y20AT Ly
+ yi,HeadStart; * Time;, + y,,State; » Time;; + y,30ther; x Time; + ay;
+ aq;Time; + &

Math
Level 1
Math.it = Ty + ﬂliTimeit + nZiATLit + &in

Level 2
Mo = Yoo + YoiHeadStart; + yy,State; + yo30ther; + ay;
Ty = Y10 + Yi1HeadStart; + y;,State; + y,30ther; + ay;

Ty = Y20

Composite

Math; = yoo + Yo1HeadStart; + yo,State; + yo30ther; + yioTimey + V20AT Ly
+ yi1HeadStart; » Time;, + yi,State; * Time;, + y,30ther; * Time;; + ay;
+ aq;Time; + &
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Here, a measure of student learning skills, approaches to learning (ATL) measured for student i
over time 7. The measure is collected from teachers at the same time as outcome testing. In this
model, I use the kindergarten entry measure as a proxy for skills obtained in preschool, and as a
potential mediator of the slopes that represent overall growth trajectories. A significant
coefficient on the ATL predictor (y,,), may indicate that these behavioral skills mediate the
effect of preschool on short-and long-term outcomes. To determine if A7L is a mediator, I follow
Baron and Kenny’s (1986) steps to test mediation, testing for the association between the
independent variable (preschool type) and mediator (approaches to learning), the independent
variable and outcome (reading or math achievement), mediator and outcome, and comparing the
effect of the independent variable on the outcome with and without the mediator present. The
authors lay out three steps for testing mediation: (1) regress the mediator on the independent
variable, (2) regress the dependent variable on the independent variable, and (3) regress the
dependent variable on both the independent variable and on the mediator (Baron & Kenny, 1986,
p. 1177). To confirm mediation, the independent variable must affect the mediator and dependent
variable, the mediator must affect the dependent variable, and finally the effect of the
independent variable on the dependent variable must be smaller when the mediator is present.

Results

Study Sample

In the final analysis sample, 14% of students attended a Head Start preschool program,
18% attended a State preschool, 51% had Center-based (private) care, and 15% did not attend
preschool, or attended an informal, nonacademic program. Table 1 shows descriptive

characteristics of the sample, including student characteristics, rates of preschool attendance and
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conditional predictor means. Students who attended Head Start programs are more likely to be
Black (34% of Head Start students) or Hispanic (37%) than students attending State preschool
(8% Black, 25% Hispanic) or Center (9% Black, 11% Hispanic) preschool. Asian students are
more likely to attend Center-based preschool (6%) than other categories (1 — 4%). Sample t-tests
were conducted between groups for descriptive, predictor, and outcome measures, and p-values
are shown in Appendix A, Tables Al and A2. Interestingly, in almost every instance, students
with different preschool experiences were equally likely to be exposed to instructional
differentiation in early preschool. Unsurprisingly, there are significant differences in outcome
scores across all groups at Kindergarten entry. Significant differences remain, with the exception
of comparisons between State preschool attendees and students who did not attend preschool or
had non-center-based care (‘Other’ category), where scores converge in later time points
(Appendix Table A2).

The analytic sample was restricted to students with recorded information on preschool
attendance, and had a math and reading test score for the fall and spring of Kindergarten, spring
of first grade, and spring of third grade. A subsample of students was tested in the fall of first
grade and fall/spring of second grade, and the growth model allows me to use this data without
dropping observations. This results in approximately 10,200 overall students and approximately
49,000 student-test observations’. Students in the analytic sample, compared to those for whom
preschool information is not identified or test scores unavailable, are more likely to be White

(56% in analytic sample to 40% not in sample), and less likely to be Hispanic (20% in sample to

> This analytic sample size is comparable to other studies using the ECLS-K to study preschool
attendance and associated elementary outcomes, i.e., Bassok, Gibbs, & Latham, 2018.
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38%). Again, p-values of statistical differences between sample and non-sample children for

descriptive and predictor characteristics are shown in Appendix Tables Al and A2.

Model Building and Exploring Differences in Growth

Tables 3 and 4 show the results of the basic growth model to address my first research
question, where test score growth in reading (Table 3) and math (Table 4) is modeled as a
function of time and preschool attendance. I begin with a null model and an unconditional
growth model (Models A and B, respectively). Moving from Model A to Model B, including
Time in the unconditional growth model, the within-person variance estimate decreases by 87.6%
(reading score) and 91.5% (math), indicating that approximately 88-92% of within-person
variation is systematically associated with linear Time. As expected, the growth model is highly
appropriate for modeling this change.

In Model C, I include the preschool predictors for the Level 1 slope and intercept.
Interpreting the results for reading first from Table 3, a student who attended Center-based
preschool ends third grade, on average, with a reading scale score of 119.54, with a growth rate
from kindergarten to third grade of 1.44 scale points monthly, on average. The intercept (third
grade score) for students who did not attend Center based preschool is significantly lower (p
<.001), from 5 to 10 points on average. There are significant differences in outcomes for students
in Head Start and State preschool, and Head Start and ‘Other’, but not between students
attending State or ‘Other’ preschool. Model D includes student-level covariates, race/ethnicity
and gender. When covariates are included, point estimates on preschool attendance are
qualitatively similar but somewhat smaller (decreasing by about 1 unit from Model C to Model

D); some of the differences across preschool attendance group are picking up differences across
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racial groups (as expected, since there are significant differences in preschool attendance by
race).

Identical models are used for math outcomes, shown in Table 4. Column 4 shows the full
growth model with covariates; here, a student who attended Center-based preschool has a third-
grade math score of 105.85, on average, and an average growth rate of 1.56 scale points per
month. Students who attended Head Start have a significantly different third-grade score, on
average, 10.33 points below Center-based attendees. State preschool and ‘Other’ preschool
students also perform worse, on average, than their Center-based attending peers (by
approximately 5 scale points, Table 4 Column 4). The differences between Head Start and State,
and Head Start and ‘Other’ estimates are statistically significant (p <.001), but there is not a
significant difference between State and ‘Other’ preschool attendees (p = .187). This indicates
convergence between these two groups, while there are still significant differences across others.

Next, I test for differences in average growth trajectories, or student rate of growth.
Based on my conceptual framework and study of previous literature, I hypothesize that student
trajectories will converge across groups, as students are exposed to subsequent early elementary
environments. The estimated coefficients for the relevant predictors are seen in each table under
the heading “Rate of change.” Parameter tests of these variances can indicate whether student
growth is becoming “more similar” or different (Krull et al., 2015). I find that rate of growth
across groups is statistically significant and distinct for Head Start, State, and Center-based
preschool; however, the differences are not necessarily meaningful. While average rate of change
for students attending Center-based preschool is 1.44 score points per month for reading and 1.56
for math, the rate for Head Start students is 1.395 score points per month in reading and 1.502

for math (Columns C in Tables 3 and 4). The differences between State and Center preschool are
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smaller (.027 score point difference for reading and .02 points for math). These are compared to
coefficients of the average association between Head Start and State preschool attendance,
ranging from 5.63 to 12.33 point differences.

Overall, differences in math and reading scores between each preschool group present at
Kindergarten entry remain until third grade, with the exception being State preschool and ‘Other’
preschool attendees. Here assessment scores do converge with each other by the end of third
grade (p-value testing for differences between State and Other = 0.378 for reading, = 0.187 for
math; this can also be seen visually in Figures 3 and 4). The rate of change (slope) is statistically
different for Center-based preschool and Head Start, State, and ‘Other’ preschool (p <.001). For
reading scores, growth is also different between Head Start and ‘Other’ (p <.001) and State and
‘Other’ (p<.01). For math, these differences are significant for Head Start and State preschool (p
<.001) and Head Start and ‘Other’ preschool (p<.001). However, for students in Head Start and
State preschool, their trajectories in reading growth are indistinguishable from each other. This is
also true for State and ‘Other’ students in math. The persistence of differences, both in outcome

scores and growth rate, rejects hypotheses of ‘fadeout’ or ‘convergence’ across groups.

Subsequent Environments: Instructional Differentiation

Table 5 shows the association between reading and math outcomes and the use of
classroom ability grouping, controlling for preschool attendance. In this model, I hypothesize
that there is some heterogeneity being masked by an incomplete growth model. Here I include
differentiated instruction (measured as ability grouping) as a predictor of achievement, in
addition to preschool attendance. Indeed, the use of differentiated reading groups has a

significant, positive association with final reading score, with an estimated coefficient of 4.9,
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which is approximately half the size of the association between Head Start participation and final
score (-10.7), and nearly equal to State preschool (-5.61) and ‘Other’ preschool (-6.26)
participation. The association is statistically significant but much smaller, an estimated
difference of 1.14 scale score points, for the use of math groups in predicting third grade math
scores. Similar to earlier results, there is no observable difference in growth trajectories across
student groups in the sample, based on these predictive models. I do not assume that ability
grouping would differentially change the rate of growth for individual students, so it is only
included in the Level 1 model. Figures 5 and 6 show the predicted reading and math score
trajectories for Head Start, State, and ‘Other’ preschool groups compared to Center-based
attendees, controlling for ability grouping. While the use of reading and math ability grouping
narrows achievement differences at the end of third grade, controlling for this factor does not

result in obvious changes to average growth trajectories or achievement gaps.

Associations with Student Behavioral Skills

Table 6 shows the results of the growth model accounting for student approaches to
learning skills, some of which may have been acquired in preschool. Students who attended
Head Start, State, or ‘Other’ preschool programs have lower reading and math scores through
third grade compared to their peers who attended private, Center-based preschool. There is a
statistically significant and meaningful association between final achievement outcomes and
behavior scores. For reading achievement, an increase in 1-scale score point on the approaches
to learning measure is associated with approximately 3-score point increase in third grade scores.
This is approximately one-third the size of the negative association from participating in Head

Start, and over half of the gap for State preschool attendees when compared to private, Center-
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based attendees. This association is somewhat smaller for math outcomes. This suggests that

increasing student’s attention and behavior skills in preschool could provide a relatively large
bump towards closing the achievement gap in early elementary school. The growth rate, still,
remains similar to that in previous models (i.e., controlling for attention skills does not reflect
steeper or flatter growth curves).

Following Baron and Kenny’s (1986) approach to testing for mediation, it does appear
that the approaches to learning measure serves as a mediator”. First, the independent variable,
preschool attendance category, predicts the mediator (approaches to learning score) at the
beginning of kindergarten (statistically significant across Head Start, State preschool, Other, and
Center with p-values <.001). Next, as seen in the multilevel model results in Tables 3 and 4, as
well as a typical ordinary least squares (OLS) regression model, preschool attendance category
predicts the outcomes, reading and math achievement, across early elementary school
(coefficient estimates ranging from -9.04 to 7.87, p-values <.001). Third, a standard OLS
regression model shows that approaches to learning predicts reading and math achievement
(point estimates 9.6 and 9.68 for reading and math, respectively, p-values <.001). Finally,
comparing estimates from models with and without the mediator, preschool attendance estimates
are smaller when the mediator is included (ranging from -5.0 to -9.515, p-value <.001, versus
ranging from -5.63 to -12.33, p-value <.001 without the mediator). Estimates from these
regressions are shown in Appendix Table A3. This evidence suggests that some of the influence
attributed to preschool attendance category in the initial models is reflecting student attention

and behavioral skills.

* Table of steps and results shown in Appendix A, Table A3.
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Robustness Check: Centering and School-Level Fixed Effects

I run several robustness checks, which are described here with tables shown in Appendix
B. First, I test for differences at the beginning and end of the trajectories. In order to test for
differences at Kindergarten entry, I re-run the models with age centered at kindergarten entry
rather than third grade. Results are shown in Tables B1-B3. There are significant differences
across groups in student reading and math scores at the beginning of kindergarten; students who
attended Head Start performed lower than their Center-based peers, as well as their peers in State
or ‘Other’ preschool. By the end of third grade, there are still statistically significant differences
in achievement between all student groups (although this difference is rather small between
students who attended State preschool and ‘Other’). I run an additional robustness check by
using ‘Other’ (indicating no preschool, relative-based care, or non-center based care) as the
omitted group. Results are shown in Tables B4-B6. Using this model, estimated coefficients are
somewhat smaller but patterns remain consistent across the results, indicating that gaps remain
when comparing the three preschool attendance groups to the group of children who did not
attend preschool, or had non-center-based care. These statistically-adjusted results follow
patterns seen in unadjusted group means. Table 2 shows these unadjusted means, reflecting that
students who attended Center-based preschool begin and end early elementary school with
higher scores in reading and math.

Across results, I surprisingly do not find evidence of converging trajectories. Students
across the sample appear to have very similar growth trajectories, regardless of preschool
participation, attention skills, or exposure to instructional differentiation. One reason for this may
be because these models are not accounting for school clustering. The indicator for instructional

differentiation compares teacher use of this across the nationwide sample, but this may look very
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different by context. It may be that using school fixed effects reveals significant differences by
school cluster. To test this, I re-run the theoretical models using a school fixed effect instead of
the multilevel model. Results are available in Appendix B, Tables B7-B11. Table B7 shows
results from the school fixed effects model of the association between preschool attendance and
reading outcomes at each of the seven time points, controlling for student characteristics.
Preschool attendance is a significant predictor across time points (p <.001). Similar to the results
from growth modeling, the association of Head Start participation compared to Center-based
preschool is negative and larger than State or ‘Other’ preschool, (point estimates ranging from -
4.2 to -6.7). Estimates for the association between State and ‘Other’ preschool, compared to
Center-based preschool, are also significant and negative, but smaller than those for Head Start,
ranging from -1.9 to -4.0 across years. Results for math outcomes are nearly identical, shown in
Table B8.

When instructional groups are included as a control, the association between Head Start
and third grade reading is -5.06 scale points, on average, using the fixed effects model (Table
B9). This is compared to a point estimate of -9.35 using the multilevel growth modeling. While
instructional grouping has a statistically significant (p-value <.001) point estimate in the growth
models, there is not a significant association when using school fixed effects. This may indicate
clustering of the use of instructional grouping as a strategy within schools, to the point where its
use does not have a differential effect on students within the school.

Tables B10 and B11 show the association between reading and math achievement and
preschool attendance, controlling for approaches to learning. Teacher-rated approaches to
learning is a statistically significant predictor (p <.001) across time waves; point estimates range

from 5.5 to 9.9 for reading, and 6.5 to 9.9 for math. This reinforces findings from the growth

102



models suggesting that student attention skills are a significant factor in academic growth. While
this is not necessarily surprising, this may be an important finding to consider when studying
preschool efficacy and outcomes; further understanding of this factor could help prioritize
curricular or program goals and outcomes.

Discussion

Overall, the results of this study reflect patterns similar to existing information, while
adding new evidence on differences across participation subgroups, growth trajectories, and the
potential influence of attention skills and differentiated instruction in early elementary school.
Students who attend public preschool, Head Start, or no preschool at all, enter kindergarten with
lower achievement in reading, math, and less developed attention skills than students who attend
private preschool programs. Growth in reading and math is relatively similar across students with
different preschool experiences. Instructional differentiation and approaches to learning are both
associated with narrowed gaps in achievement by the end of third grade, but do not have a clear
effect on rates of growth. This suggests that teacher instruction, when geared toward student
achievement levels rather than whole-group or mixed-ability grouping, is helpful for all students,
but does not differentially change rate of growth (on average) for student subgroups.

These results are in contrast to reports that do find convergence, for example in the
Clements et al. (2013) Building Blocks evaluation and the recent Bassok et al. (2018) study
comparing changes over time by using both waves of the ECLS-K. Yet, in contrast to the
Building Blocks study, the current study is not an experiment and “instructional differentiation”
is a rather broadly defined intervention compared to the specific, research-based Building Blocks

curriculum. Therefore, I would not necessarily expect similar results. Bassok et al. find a
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diminished preschool effect by third grade when comparing students who attended any type of
preschool to those with no preschool experience, suggesting converging trajectories. However,
when the authors compare private and public preschool attendees, they find that the observed
effect of private preschool persists through third grade (2018), which is reflected in the current
study as well. Overall, the results presented here provide some evidence that achievement gaps at
kindergarten entry persistent across early elementary school; moreover, the main results and
school fixed-effects results suggest that these gaps are not necessarily closed by student exposure
to similar subsequent experiences. In this sample of students, growth remains stubbornly
consistent within and across groups. This, I feel, is in line with our aggregate understanding of
the research on preschool efficacy—context, measures, and research design matter greatly and

can have a strong influence on whether or not we find “positive effects” of public preschool.

Contribution and Significance

There is currently significant attention on the question of if and how preschool effects persist
(Bailey et al., 2017; Duncan & Magnuson, 2013; Stipek, 2017). The results of this study provide
descriptive evidence on the association between subsequent environments, grade-three outcomes,
and growth trajectories for students nationwide and across preschool programs. I find that
preschool group differences are largely maintained and rather than catch up or fade out, the
groups do not converge through the end of third grade (with the exception of State preschool
attendees and those that did not attend preschool or had non-center based care). This new
evidence on student growth trajectories explores the influence of instructional differentiation and
student learning skills when addressing questions about preschool fadeout, and suggests that

while these factors may narrow gaps, they are not contributing to differential growth patterns.
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The use of longitudinal growth modeling to address this question is novel and supports
inferences about differences between and within groups of children with different preschool
experiences. Future research in this area should continue to explore the influence of various
subsequent environment factors, and continue to consider differences in preschool and

subsequent experiences across a wide range of pre-school exposure.
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Tables

Table 1: Analytic Sample Descriptive Characteristics

Analytic
Student Demographics Sample (Full)  Head Start State Center Other
Female 0.49 0.50 0.46 0.50 0.51
White 0.56 0.22 0.56 0.69 0.44
Black 0.14 0.34 0.08 0.09 0.17
Hispanic 0.20 0.37 0.25 0.11 0.30
Asian 0.04 0.01 0.02 0.06 0.04
Ethnicity - Other 0.06 0.06 0.10 0.04 0.05
Preschool Attendance
Head Start 0.14
State 0.18
Center 0.51
Other 0.15
Reading Groups
Kindergarten 0.59 0.56 0.62 0.56 0.66
First Grade 0.90 0.90 0.90 0.89 0.91
Second Grade 0.89 0.89 0.90 0.87 0.94
Third Grade 0.81 0.88 0.80 0.79 0.85
Math Groups
Kindergarten 0.19 0.23 0.13 0.19 0.24
First Grade 0.37 0.42 0.44 0.35 0.31
Second Grade 0.50 0.53 0.47 0.51 0.48
Third Grade 0.53 0.57 0.54 0.50 0.54

Note: N ~ 10,200. All means shown at the student level for the main analytic sample. Survey weights
provided by NCES are used throughout. See Appendix A for significance test p-values.
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Table 2: Conditional Outcome Means

Reading Full Sample  Head Start State Center Other
Fall Kindergarten 52.98 47.93 51.94 55.65 50.59
(11.33) (09.47) (11.48) (11.22) (11.08)
Spring Kindergarten 66.92 61.26 65.15 69.62 65.87
(12.81) (10.82) (12.67) (12.76) (12.99)
Fall First Grade 74.84 67.72 72.17 78.37 73.95
(15.68) (12.53) (15.57) (15.82) (15.14)
Spring First Grade 91.56 83.56 89.74 95.33 89.85
(15.32) (14.77) (15.77) (14.24) (14.72)
Fall Second Grade 96.23 89.19 93.55 99.83 95.23
(13.92) (14.18) (13.90) (12.73) (13.58)
Spring Second Grade 104.27 98.37 101.5 107.5 103.36
(12.40) (13.05) (13.56) (10.82) (11.79)
Spring Third Grade 111.53 106.04 109.39 114.49 110.01
(11.26) (11.44) (12.73) (09.86) (10.41)
Math
Fall Kindergarten 34.94 28.6 34.28 3791 32.13
(11.28) (09.14) (11.35) (10.97) (10.99)
Spring Kindergarten 48.52 42.96 47.21 51.36 46.61
(11.66) (10.65) (11.25) (11.28) (11.77)
Fall First Grade 57.61 51.02 54.65 61.28 56.01
(15.45) (13.27) (15.37) (15.29) (15.00)
Spring First Grade 72.33 64.73 70.44 76.09 69.87
(15.60) 13.77) (15.30) (15.26) (15.05)
Fall Second Grade 77.32 70.63 74.72 81.13 74.92
(15.17) (14.65) (16.35) (13.86) (14.63)
Spring Second Grade 87.85 81.05 85.91 91.3 85.77
(14.22) (14.24) (14.95) (12.85) (14.19)
Spring Third Grade 99.02 93.42 97.76 101.97 96.73
(13.13) (12.45) (14.22) (11.87) (13.66)

Note: N ~ 10,200. All means shown at the student level for the main analytic sample. Standard errors in
parentheses. NCES provided weights are used throughout. See Appendix A for significance test p-
values.
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Table 3: Longitudinal growth model predicting third grade reading scores and achievement
trajectories by preschool attendance

Model A Model B Model C  Model D
&) 2) 3) “)
Fixed Effects Intercept 81.196***  114.117*** 119.53%** 117.87***
Final status, (0.108) (0.123) (0.218) (0.259)
Toi Head Start -10.77**% -9 38***
(0.439) (0.448)
State -5.63%%* 4 g3HHk
(0.417) (0.414)
Other -6.17%%% 5 36%**
(0.430) (0.429)
Black -2.13%%*
(0.390)
Hispanic -2.29%%*
(0.328)
Asian 7.51%%*
(0.500)
Ethnicity - Other 0.818
(0.510)
Female 2. 75%**
(0.243)
Rate of change,
Ty Intercept 1.417%%* 1.44*** 1.44***
(0.002) (0.004) (0.004)
Head Start -0.045%*%  -0.045%**
(0.009) (0.009)
State -0.027***  -0.028%***
(0.009) (0.009)
Other 0.013 0.012
(0.009) (0.009)
Variance Components
Level 1 Within-person 544.63 67.307 69.44 69.45
(2.995) (0.419) (0.561) (0.561)
Level 2 In final status 86.673 200.089 165.99 158.68
(2.355) (2.807) (3.216) (3.113)
In rate of change 0.025 0.02 0.02
(0.001) (0.001) (0.001)
Covariance 1.10 0.803 0.802
(0.045) (0.053) (0.053)
Cov. Correlation 0.49 0.44 0.45
ICC 0.137 0.75 0.71 0.70

Note: All models use survey weights. Control variables include race and gender in Models C and D, as
shown. Standard errors in parentheses. *p <.05. **p < .01. ***p <.001.
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Table 4: Longitudinal growth model predicting third grade math scores and achievement
trajectories by preschool attendance

Model A Model B Model C Model D
&) 2) A3) “)
Fixed Effects Intercept 64.21*%* 09 83*#k*x  105.76%** 105.85%**
Final status, (0.116) (0.134) (0.236) (0.271)
Toi Head Start -12.33%**  _]1(0.33***
(0.474) (0.477)
State -6.05%** -5.08%***
(0.452) (0.445)
Other -6.96%** -5.75%%*
(0.466) (0.461)
Black -4.62%%*
(0.376)
Hispanic -3.47%%*
(0.316)
Asian 5.88%**
(0.480)
Ethnicity - Other -0.361
(0.493)
Female 0.274
(0.234)
Rate of change,
Ty Intercept .53 % 1.56%** 1.56%**
(0.002) (0.004) (0.004)
Head Start -0.058***  -0.058%**
(0.008) (0.008)
State -0.02%* -0.021%*
(0.008) (0.008)
Other -0.007 -0.008
(0.008) (0.008)
Variance Components
Level 1 Within-person 608.03 51.48 52.33 52.34
(3.350) (0.319) (0.423) (0.423)
Level 2 In final status 102.31 262.69 219.66 207.41
(2.690) (3.350) (3.810) (3.660)
In rate of change 0.026 0.02 0.021
(0.001) (0.001) (0.001)
Covariance 2.07 1.68 1.60
(0.048) (0.056) (0.055)
Cov. Correlation 0.79 0.80 0.77
ICC 0.14 0.84 0.81 0.80

Note: All models use survey weights. Control variables include race and gender in Models C and D, as
shown. Standard errors in parentheses.® p <.05. **p < .01. ***p <.001.
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Table 5: Longitudinal growth model predicting third grade reading and math scores and
achievement trajectories by preschool attendance and teacher instructional differentiation

Reading Math
(@) 2 3) “4)
Fixed Effects, Intercept 114.78%** 113.26%*%  104.78***  105.25%**
Final Status (0.261) (0.296) (0.251) (0.285)
Toi Ability Grouping 4.87%x% 4.88%** 1.14%%* 1.20%**
(0.153) (0.152) (0.123) (0.123)
Head Start -10.77%** -9.35%*k*  12.05%** -9.69%**
(0.460) (0.469) (0.490) (0.493)
State -5.61%** -4.82%** -6.02%** -4.93%%*
(0.436) (0.433) (0.467) (0.459)
Other -0.26%** -5.43%%* -6.83%** -5.41%%*
(0.447) (0.4406) (0.478) (0.472)
Black -2.44%%* -5.90%**
(0.388) (0.390)
Hispanic -2.44%%* -4.08%**
(0.327) (0.330)
Asian 6.86%** 5.93#**
(0.507) (0.510)
Ethnicity - Other 0.76 -0.426
(0.509) (0.512)
Female 2.74%** -0.163
(0.241) (0.243)
Rate of change,
Ty Intercept L.41%%* 1.471%%* 1.55%** 1.55%**
(0.005) (0.005) (0.005) (0.005)
Head Start -0.043%** -0.043%**  -0.04%** -0.04%***
(0.011) (0.011) (0.010) (0.010)
State -0.019* -0.021* -0.022* -0.023*
(0.010) (0.010) (0.010) (0.010)
Other 0.019* 0.018 0.003 0.002
(0.010) (0.010) (0.009) (0.010)
Variance Components
Level 1 Within-person 87.72 87.72 66.75 66.99
(0.845) (0.847) (0.6406) (0.725)
Level 2 In final status 151.63 144.68 201.92 188.584
(3.284) (3.177) (3.842) (2.688)
In rate of change 0.004 0.004 0.011 0.011
(0.001) (0.001) (0.001) (0.001)
Covariance 0.786 0.785 1.50 1.41
(0.053) (0.052) (0.059) (0.035)
Cov. Correlation 0.99 0.99 0.99 0.98
ICC 0.63 0.62 0.75 0.74

Note: All models use survey weights. Control variables include race and gender in columns 2 and 4, as shown.
Standard errors in parentheses. * p <.05. **p < .01. ***p <.001.
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Table 6: Longitudinal growth model predicting third grade reading scores and achievement trajectories by
preschool attendance and observed student behavior

Reading Math
@) 2 3) “)
Fixed Effects,  Intercept 108.877#*%  108.162%** 07.944%%x* 08438k
Final Status (0.362) (0.378) (0.348) (0.363)
Approaches to
To; Learning 3.309%** 3.186%** 2. 427 H* 2.432%%%
(0.092) (0.092) (0.081) (0.081)
Head Start -9.547%** -8.394%** -11.446%** -9.515%**
(0.429) (0.440) (0.468) (0.470)
State -5.106%** -4.446%** -5.7776%** -4.858%**
(0.4006) (0.406) (0.446) (0.438)
Other S5.721%%* -5.000%** -6.668*** -5.462%**
0.417) (0.419) (0.457) (0.452)
Black -1.744%*%* -4.656%**
(0.375) (0.363)
Hispanic -2.253 %% -3.444 %%
(0.316) (0.307)
Asian 6.506%** 5.326%**
(0.491) (0.475)
Other 0.876 -0.361
(0.492) (0.478)
Female 1.818%** -0.430
(0.235) (0.228)
Rate of change,
Ty Intercept 1.434%%% 1.435%%#* 1.553%%** 1.553%%**
(0.005) (0.005) (0.004) (0.004)
Head Start -0.035%* -0.035%** -0.049%** -0.050%**
(0.009) (0.009) (0.009) (0.009)
State -0.021%* -0.022%* -0.018%* -0.019%
(0.009) (0.009) (0.008) (0.008)
Other 0.013 0.012 -0.007 -0.008
(0.009) (0.009) (0.008) (0.008)
Variance Components
Level 1 Within-person 69.393 69.328 52.290 52.306
(0.590) (0.589) (0.444) (0.445)
Level 2 In final status 143.692 139.968 200.202 188.625
(3.022) (2.959) (3.654) (3.513)
In rate of change 0.019 0.019 0.020 0.020
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(0.001) (0.001) (0.001) (0.001)

Covariance 0.705 0.717 1.595 1.518
(0.053) (0.053) (0.056) (0.055)

Cov. Correlation 0.427 0.44 0.799 0.783

Coefficient

ICC 0.67 0.67 0.792 0.783

Note: All models use survey weights. Control variables include race and gender in Columns 2 and 4, as shown.
Standard errors in parentheses. *p <.05. **p < .01. ***p <.001.
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Figures

Figure 3: Predicted reading scores based on conditional growth trajectories
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Figure 4: Predicted math scores based on conditional growth trajectories
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Figure 5: Predicted reading scores based on conditional growth trajectories,
controlling for teacher use of reading groups
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Figure 6: Predicted math scores based on conditional growth trajectories,
controlling for teacher use of math groups
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Figure 7: Predicted reading scores based on conditional growth trajectories,
controlling for student approaches to learning scores
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Figure 8: Predicted math scores based on conditional growth trajectories,
controlling for student approaches to learning scores
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Appendix A: Supplemental Analyses

Table Al: T-test p-values testing differences between sample groups

Excluded vs.
Analytic
HS = Center  State = Center  Other = Center HS = State HS = Other  State = Other Sample
€)) 2) 3) “4) () (6) ™

Female 0.036 0.031 0.722 0.870 0.039 0.036 0.505
White 0.000 0.000 0.000 0.000 0.000 0.000 0.001
Black 0.000 0.000 0.000 0.000 0.000 0.002 0.558
Hispanic 0.000 0.000 0.000 0.000 0.346 0.003 0.000
Asian 0.000 0.000 0.000 0.035 0.002 0.146 0.656
Ethnicity - Other 0.717 0.348 0.526 0.687 0.462 0.238 0.717
Reading Groups

Kindergarten 0.974 0.345 0.011 0.479 0.068 0.502 0.568
First Grade 0.694 0.656 0.494 0.962 0.826 0.843 0.313
Second Grade 0.415 0.281 0.000 0.759 0.085 0.351 0.608
Third Grade 0.044 0.937 0.153 0.121 0.379 0.420 0.076
Math Groups 0.974 0.345 0.011 0.479 0.068 0.502 0.322
Kindergarten 0.298 0.220 0.058 0.059 0.817 0.003 0.786
First Grade 0.167 0.015 0.449 0.763 0.118 0.005 0.965
Second Grade 0.740 0.687 0.510 0.447 0.261 0.969 0.192
Third Grade 0.309 0.627 0.511 0.622 0.544 0.940 0.322

Note: N ~ 10,200. T-tests of means where Ho: estimates are equivalent. Survey weights used throughout.
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Table A2: T-test p-values testing outcome differences between sample groups

Excluded vs.
Analytic
HS = Center  State = Center Other = Center HS = State HS = Other  State = Other Sample
€)) 2) 3) “4) () (6) (7)

Reading

Fall Kindergarten 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Spring Kindergarten 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Fall First Grade 0.000 0.000 0.000 0.001 0.000 0.195 0.000
Spring First Grade 0.000 0.000 0.000 0.000 0.000 0.003 0.000
Fall Second Grade 0.000 0.000 0.000 0.005 0.000 0.042 0.000
Spring Second Grade 0.000 0.000 0.000 0.000 0.000 0.133 0.000
Spring Third Grade 0.000 0.000 0.000 0.000 0.000 0.203 0.000
Math

Fall Kindergarten 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Spring Kindergarten 0.000 0.000 0.000 0.000 0.000 0.001 0.000
Fall First Grade 0.000 0.000 0.000 0.010 0.000 0.106 0.000
Spring First Grade 0.000 0.000 0.000 0.000 0.000 0.005 0.000
Fall Second Grade 0.000 0.000 0.000 0.004 0.000 0.201 0.000
Spring Second Grade 0.000 0.000 0.000 0.000 0.000 0.302 0.000
Spring Third Grade 0.000 0.000 0.000 0.000 0.000 0.014 0.000

Note: N ~ 10,200. T-tests of means where Ho: estimates are equivalent. Survey weights used throughout.
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Table A3: Mediation tests for approaches to learning

Mediator
(Attention) on
IV (Preschool) on Mediator DV (Reading
(Attention) IV (Preschool) on DV (Reading and Math) and Math)
Head
Start State Other Center Head Start State Other Center
Read Math Read Math Read Math Read Math Read Math
(€)) 2) A3) “4) (©) (6) @) ®) (©)) ag ay dz | 13 14
Coefficient -0.225 -0.047 -0.056 0.179 | -7.95 -9.04 -1.73 -1.92 -3.27 -3.33 7.13 7.87 9.60 9.68
s.e. (0.009) (0.008) (0.009) (0.006) | (0.309) (0.327) (0.295) (0.312) (0.304) (0.322) (0.226) (0.239) | (0.166) (0.176)
p-value 0.000  0.000 0.000 0.000 | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 | 0.000 0.000

Note: Coefficients and standard errors are point estimates from bivariate regressions.
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Appendix B: Robustness Checks
Centering at Kindergarten

Table B1: Association between reading and math outcomes and preschool attendance

Reading Math
(€] (@) 3) “)
Fixed Effects Intercept 50.09%** 48.50%** 30.66%** 30.85%**
Final status, (0.195) (0.243) (0.172) (0.222)
Toi Head Start -8.20%** -6.85%** -9. 21 %** -7.19%%*
(0.395) (0.405) (0.347) (0.360)
State -3.97*** -3.16%** -4 13F** -3.76%**
(0.380) (0.377) (0.334) (0.332)
Other -6.36%** -5.49%** -6.17%%* -4.92%**
(0.415) (0.414) (0.365) (0.366)
Black -2 27HH* -4.776%**
(0.391) (0.377)
Hispanic -2 44k -3.62%#*
(0.328) (0.317)
Asian 7.63%** 5.99%**
(0.500) (0.482)
Other 0.702 -0.463
(0.512) (0.495)
Female 2. 72%** 0.241
(0.243) (0.235)
Rate of change,
Tq; Intercept 1.44%%* 1.44%%x* 1.56%** 1.56%**
(0.004) (0.004) (0.004) (0.004)
Head Start -0.046*** -0.046%** -0.057*** -0.057***
(0.009) (0.009) (0.008) (0.008)
State -0.028*** -0.028%** -0.019%* -0.02%*
(0.009) (0.009) (0.007) (0.008)
Other 0.012 0.011 -0.006 -0.006
(0.009) (0.009) (0.008) (0.008)
Variance Components
Level 1 Within-person 69.44 69.44 52.33 52.34
(0.561) (0.561) (0.423) (0.423)
Level 2 In final status 137.25 129.87 107.09 101.92
(2.812) (2.717) (2.174) (2.110)
In rate of change 0.02 0.02 0.02 0.021
(0.001) (0.001) (0.001) (0.001)
Covariance -0.181 -0.184 0.696 0.614
(0.049) (0.048) (0.036) (0.036)

Note: Age centered at Kindergarten entry. All models use survey weights. Control variables include race and
gender in Columns 2 and 4, as shown. Standard errors in parentheses. *p <.05. **p < .01. ***p <.001.
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Table B2: Association between reading and math outcomes, preschool attendance, and ability grouping

Reading Math
€)) (@) 3) “)
Fixed Effects Intercept 46.93%** 45.47%** 30.02%** 30.62%**
Final status, (0.218) (0.261) (0.187) (0.237)
Toi Head Start -8.37*** -6.90%** -9 73k S7.37H**
(0.413) (0.422) (0.382) (0.392)
State -4 31 %** -3.49%** -4.56%%* -3.47%**
(0.398) (0.394) (0.368) (0.365)
Other -6.78%** -5.86%** -6.3 7% A% -4 .89 H*
(0.430) (0.429) (0.400) (0.400)
Ability Group 4.87*** 4.88*** 1.14%** 1.20%**
(0.153) (0.152) (0.124) (0.123)
Black -2.58%** -6.10%**
(0.389) (0.390)
Hispanic -2.60%#* -4 25%%*
(0.328) (0.331)
Asian 6.98*** 6.04***
(0.509) (0.511)
Other 0.642 -0.535
(0.511) (0.514)
Female 2.7 %% -0.195
(0.242) (0.244)
Rate of change,
Ty Intercept 1.41%%* 1.41%%* 1.55%** 1.55%**
(0.005) (0.005) (0.005) (0.005)
Head Start -0.044%** -0.044%** -0.041*** -0.041***
(0.011) (0.011) (0.010) (0.010)
State -0.207* -0.217* -0.023%* -0.024**
(0.009) (0.009) (0.009) (0.009)
Other 0.018 0.016 0.0003 -0.001
(0.011) (0.011) (0.010) (0.010)
Variance Components
Level 1 Within-person 87.76 87.76 66.8 67.04
(0.848) (0.848) (0.647) (0.650)
Level 2 In final status 86.83 80.17 85.24 78.41
(2.580) (2.470) (2.270) (2.170)
In rate of change 0.004 0.004 0.011 0.01
(0.001) (0.001) (0.001) (0.001)
Covariance 0.589 0.579 0.966 0.904
(0.030) (0.029) (0.026) (0.025)

Note: Age centered at Kindergarten entry. All models use survey weights. Control variables include race and
gender in Columns 2 and 4, as shown. Standard errors in parentheses. *p <.05. **p < .01. ***p <.001.
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Table B3: Association between reading and math outcomes, preschool attendance, and attention skills

Reading Math
(1) @) 3) @)
Fixed Effects Intercept 38.67*** 38.09%** 20.82%%* 21.62%**
Final status, (0.495) (0.506) (0.420) (0.430)
Toi Head Start -7.46%** -0.27*** -8.54%** -6.65%**
(0.389) (0.399) (0.338) (0.350)
State -3.73%** -3.04%%* -4.49%** -3.59%**
(0.373) (0.371) (0.325) (0.324)
Other -5.81%** -5.02%** -5.73%** -4.51%%*
(0.405) (0.406) (0.353) (0.355)
Attention 3.64%** 3.48%x* 3.15%** 3.09%**
(0.147) (0.147) (0.123) (0.124)
Black -1.86%** -4.67***
(0.376) (0.362)
Hispanic -2.39%* -3.56%**
(0.316) (0.306)
Asian 6.62%** 5.37%%*
(0.492) (0.474)
Other 0.768 -0.445
(0.493) (0.476)
Female 1.77%%* -0.544*
(0.236) (0.228)
Rate of change,
Tq; Intercept 1.48%** 1.47%** 1.65%** 1.64%**
(0.015) (0.015) (0.013) (0.013)
Head Start -0.039%** -0.039%** -0.058%** -0.058#**
(0.009) (0.009) (0.009) (0.009)
State -0.024** -0.025%* -0.022%* -0.022%*
(0.009) (0.009) (0.008) (0.008)
Other 0.006 0.005 -0.012 -0.013
(0.009) (0.009) (0.009) (0.009)
Variance Components
Level 1 Within-person 69.3 69.24 52.17 52.19
(0.590) (0.590) (0.443) (0.444)
Level 2 In final status 119.96 115.21 91.7 87.59
(2.690) (2.620) (2.060) (2.000)
In rate of change 0.019 0.019 0.021 0.021
(0.001) (0.001) (0.001) (0.001)
Covariance -0.196 -0.191 0.683 0.595
(0.049) (0.049) (0.036) (0.036)

Note: Age centered at Kindergarten entry. All models use survey weights. Control variables include race and
gender in Columns 2 and 4, as shown. Standard errors in parentheses. *p <.05. **p < .01. ***p <.001.
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Robustness Check: Omit ‘Other’

Table B4: Association between reading and math outcomes and preschool attendance

Reading Math
€)) 2 3) “)
Fixed Effects Intercept 113.36%** 112.50%** 98.79%** 100.11%***
Final status, (0.370) (0.409) (0.401) (0.432)
Toi Head Start -4.60%** -4.02%** -5.37x** -4.59%**
(0.531) (0.525) (0.574) (0.563)
State 0.54 0.53 0.92 0.67
(0.513) (0.505) (0.556) (0.544)
Center 6.17*** 5.36%** 6.97*** 5.75%**
(0.430) (0.429) (0.465) (0.460)
Black -2, 13%%* -4.62%%*
(0.390) (0.376)
Hispanic -2.29%%* =347
(0.328) (0.316)
Asian 7.52%** 5.88#**
(0.500) (0.480)
Other 0.817 -0.352
(0.511) (0.494)
Female 2.776%** 0.274
(0.243) (0.234)
Rate of change,
Tq; Intercept 1.45%#* 1.45%%* 1.55%%* 1.55%**
(0.008) (0.008) (0.007) (0.007)
Head Start -0.058*** -0.057*** -0.051*** -0.05%**
(0.011) (0.011) (0.010) (0.010)
State -0.04%** -0.039%** -0.013 -0.013
(0.011) (0.011) (0.009) (0.009)
Center -0.013 -0.012 0.007 0.008
(0.009) (0.009) (0.008) (0.008)
Variance Components
Level 1 Within-person 69.45 69.45 52.34 52.34
(0.561) (0.561) (0.423) (0.423)
Level 2 In final status 166.01 158.7 219.69 207.43
(3.220) (3.110) (3.807) (3.660)
In rate of change 0.02 0.02 0.02 0.021
(0.001) (0.001) (0.001) (0.001)
Covariance 0.803 0.802 1.68 1.6
(0.054) (0.053) (0.056) (0.055)

Note: All models use survey weights. Control variables include race and gender in Columns 2 and 4, as
shown. Standard errors in parentheses. *p <.05. **p < .01. ***p <.001.
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Table BS: Association between reading and math outcomes, preschool attendance, and ability grouping

Reading Math
€)) 2) 3)
Fixed Effects Intercept 108.527#** 107.82%** 97.95%
Final status, (0.408) (0.444) (0.417)
Toi Head Start -4 52%%* -3.92%%* -5.22%%*
(0.555) (0.550) (0.593)
State 0.652 0.609 0.819
(0.535) (0.528) (0.573)
Center 6.26%** 5.44%** 6.84***
(0.447) (0.446) (0.478)
Ability Group 4.87*** 4.88%** 1.14%**
(0.152) (0.152) (0.123)
Black -2.44%%*
(0.388)
Hispanic -2.44% %%
(0.327)
Asian 6.86%**
(0.507)
Other 0.768
(0.510)
Female 2.774% %
(0.241)
Rate of change,
Tq; Intercept 1.43%#* 1.42%%* 1.55%**
(0.009) (0.009) (0.008)
Head Start -0.062%** -0.061*** -0.043%**
(0.013) (0.013) (0.012)
State -0.039%** -0.039%* -0.025%*
(0.012) (0.012) (0.011)
Center -0.02%* -0.018 -0.003
(0.010) (0.010) (0.009)
Variance Components
Level 1 Within-person 87.74 87.74 66.76
(0.848) (0.847) (0.721)
Level 2 In final status 151.64 144.68 201.95
(3.280) (3.180) (2.840)
In rate of change 0.004 0.004 0.011
(0.000) (0.001) (0.001)
Covariance 0.786 0.784 1.49
(0.053) (0.052) (0.038)

Note: All models use survey weights. Control variables include race and gender in Column 2, as shown.
Standard errors in parentheses. *p <.05. **p < .01. ***p <.001.
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Table B6: Association between reading and math outcomes, preschool attendance, and attention skills

Reading Math
€)) @) (€) “
Fixed Effects Intercept 104.09%** 104.01%** 93.65%** 95.13%%*
Final status, (0.564) (0.586) (0.560) (0.580)
Toi Head Start -3.88%** -3.44%** -4.90%** -4, 19%**
(0.519) (0.516) (0.570) (0.559)
State 0.618 0.559 0.897 0.612
(0.500) (0.297) (0.552) (0.539)
Center 5.77*** 5.05%** 6.79%** 5.59%**
(0.419) 0.421) (0.461) (0.456)
Attention 3.00%** 2.91%** 1.65%** 1.73%*%*
(0.142) (0.143) (0.130) (0.130)
Black -1.73%%* -4.53%**
(0.375) (0.361)
Hispanic -2.24% % -3.40%#*
(0.316) (0.305)
Asian 6.52%%* 5.26%**
(0.491) (0.473)
Other 0.881 -0.333
(0.492) (0.475)
Female 1.80%** -0.511*
(0.235) (0.227)
Rate of change,
Tq; Intercept 1.48%** 1.48%** 1.64%** 1.63***
(0.016) (0.016) (0.014) (0.014)
Head Start -0.049%** -0.048*** -0.047*** -0.046%**
(0.011) (0.011) (0.010) (0.010)
State -0.033%* -0.033%* -0.011 -0.01
(0.011) (0.011) (0.010) (0.010)
Center -0.011 -0.009 0.012 0.012
(0.009) (0.009) (0.008) (0.008)
Variance Components
Level 1 Within-person 69.31 69.25 52.17 52.2
(0.590) (0.589) (0.443) (0.444)
Level 2 In final status 145.19 141.2 204.51 192.38
(3.100) (3.026) (3.770) (3.621)
In rate of change 0.019 0.019 0.021 0.021
(0.001) (0.001) (0.012) (0.001)
Covariance 0.741 0.747 1.69 1.6
(0.055) (0.055) (0.059) (0.058)

Note: All models use survey weights. Control variables include race and gender in Columns 2 and 4, as
shown. Standard errors in parentheses. *p <.05. **p < .01. ***p <.001.
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Robustness Check: Fixed Effects

Table B7: Association between reading achievement and preschool attendance, using school fixed effects

Fall K Spring K Fall 1 Spring 1 Fall 2 Spring 2 Spring 3
(@) ) 3) ) ) (6) ()
Head Start -4.246%%* -5.575%%* -5.200%** -6.696%*** -5.267*%* -5.118%*** -5.264***
(0.358) (0.433) (1.037) (0.570) (0.999) (0.499) (0.483)
State Preschool -1.917%%* -2.500%** -3.197%*%* -2.923 %% -3.980%** -2.209% % -2.371%%*
(0.332) (0.398) (0.937) (0.511) (0.880) (0.444) (0.429)
Other -3.728%*#* -3.633 %% -2.662%* -4.026%** -3.104%** -2 748w -2.233%%%
(0.327) (0.395) (0.918) (0.507) (0.870) (0.441) (0.424)
Black -1.421%* -2.544 % -3.821%* -3.303%*** -2.550 -2.252%* -3.22] %%
(0.460) (0.562) (1.352) (0.772) (1.326) (0.689) (0.676)
Hispanic -2 427 -2.82 % -4.035%#* -3.454 %% -3.182%* -2.399% % -2 728 %%
(0.371) (0.445) (1.005) (0.584) (0.967) (0.511) (0.497)
Asian 4.349%** 4.725%** 6.574%%* 4.243%%* 4.143%* 1.664* 1.684*
(0.518) (0.620) (1.360) (0.804) (1.311) (0.697) (0.683)
Ethnicity- Other 0.964* 1.053 0.863 1.591* 0.848 1.028 1.511*
(0.467) (0.567) (1.306) (0.747) (1.269) (0.666) (0.647)
Female 0.820%** 1.515%** 1.370* 2.562%%* 2.2]12%%* 2.025%%* 1.870%**
(0.214) (0.256) (0.594) (0.331) (0.562) (0.287) 0.277)
Observations 9880 9780 2880 8630 2630 7940 7450
R-squared 0.043 0.045 0.041 0.046 0.042 0.035 0.045

Note: School fixed effects model with race/ethnicity and gender covariates. Survey weights and clustered standard errors used
throughout. Observations rounded to nearest 10 in compliance with NCES restricted data use agreement. p <.05. **p < .01. ***p <.001.

131



Table BS: Association between math achievement and preschool participation, using school fixed effects

Fall K Spring K Fall 1 Spring 1 Fall 2 Spring 2 Spring 3
(@) ) 3) ) ) (6) ()
Head Start -4.756%** -5.102%** -5.227 %% -6.077*%* -5.332%%x* -6.010%*** -5.885%#*
(0.35) (0.39) (0.99) (0.59) (1.07) (0.56) (0.54)
State Preschool -1.978%*x* -2.372%%x* -4.4]15%%* -3.023%#:* -5.164%*** -2.587*H* -2.370%%*
(0.33) (0.36) (0.89) (0.52) (0.94) (0.50) (0.48)
Other -3.202%** -3.052%#* -3.242% % -3.562%%* -3.203%*#* -2.966%** -2.986%**
(0.33) (0.36) (0.87) (0.52) (0.93) (0.50) (0.48)
Black -3.092%** -4.687*%* -8.041**x* -8.825%#* -7.119%%* -8.028#* -7.992% %
(0.46) (0.51) (1.29) (0.79) (1.42) (0.78) (0.76)
Hispanic -3.205%** -3.462%%* -6.516%** -5.578*** -5.859%#x* -4.424 %% -4.398%**
(0.37) (0.40) (0.96) (0.60) (1.03) (0.58) (0.56)
Asian 2.480%*** 1.857%** 0.491 2.156%* 1.881 2.650%** 2.989%*
(0.52) (0.56) (1.30) (0.82) (1.40) (0.78) 0.77)
Ethnicity- Other 0.155 -0.024 -2.394 -0.454 -1.088 0.188 0.035
(0.46) (0.51) (1.24) 0.77) (1.36) (0.75) (0.73)
Female -0.827#x* -0.659%* -1.586** -2.554 %% -2.361%*%* -2.638*#* -3.182%**
(0.21) (0.23) (0.57) (0.34) (0.60) (0.32) (0.31)
Observations 9860 9770 2880 8620 2630 7940 7450
R-squared 0.046 0.046 0.053 0.057 0.056 0.061 0.076

Note: School fixed effects model with race/ethnicity and gender covariates. Survey weights and clustered standard errors used
throughout. Observations rounded to nearest 10 in compliance with NCES restricted data use agreement. p <.05. **p <.01. ***p <.001.
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Table B9: Association between reading and math outcomes and preschool, instructional differentiation, using school fixed effects

Reading Math
Fall K Spring 1 Spring 2 Spring 3 Fall K Spring 1 Spring 2 Spring 3
€)) (@) 3) “) ) (6) ) (®)
Head Start -4.422%** -5.688%** -5.070%** -5.059%** -4.785%** -5.045%*% 5967 ** -5.724% %
(0.372) (0.581) (0.518) (0.500) (0.37) (0.60) (0.58) (0.57)
State Preschool -2.014%** -2.603%** -2.175%** -2.248%** -1.931%** -2.334%¥% D 762*** -2.426%**
(0.347) (0.517) (0.460) (0.444) (0.34) (0.53) (0.52) (0.50)
Other -3.742%** -3.564%** -2.596%** -1.989%** -3.130%** -2.940%** .2 B68F** -2.899%**
(0.339) (0.513) (0.454) (0.436) (0.33) (0.53) (0.51) (0.49)
K Instructional Group 1.051** -0.143
(0.359) (0.39)
Black -1.434%* -3.687*** -2.181%* -2.961%** -3.252%** -9.366%** -8 371*** -8.416%**
0.477) (0.772) (0.713) (0.701) (0.47) (0.79) (0.80) (0.80)
Hispanic -2.563%** -3.701%** -2.375%** -2.785%** -3.072%** -5.524%*% .4 608*** -4.400%**
(0.386) (0.594) (0.532) (0.515) (0.38) (0.61) (0.60) (0.58)
Asian 4.306%** 3.772%%* 1.521* 1.637* 2.566%** 2.035* 2.442%* 2.719%**
(0.550) (0.820) (0.742) (0.715) (0.54) (0.84) (0.83) (0.81)
Ethnicity- Other 0.922 1.935% 1.060 1.609* 0.392 -0.227 0.485 0.297
(0.485) (0.757) (0.690) (0.668) (0.48) (0.78) (0.77) (0.75)
Female 0.876%** 2.058%** 1.9071*** 1.769%** -0.728%** -2.993%*% D 646%** -3.261%**
(0.221) (0.333) (0.297) (0.286) (0.22) (0.34) (0.33) (0.32)
1 Instructional Group 0.669 -0.601
(0.674) (0.47)
2 Instructional Group -0.724 -0.258
(0.698) (0.47)
3 Instructional Group -0.486 -0.472
(0.557) 0.47)
Observations 9190 7690 7300 6850 9180 7670 7270 6810
R-squared 0.045 0.041 0.033 0.042 0.045 0.060 0.063 0.077
Note: School fixed effects model with race/ethnicity and gender covariates. Survey weights and clustered standard errors used throughout. Observations

rounded to nearest 10 in compliance with NCES restricted data use agreement. p <.05. **p <.01. ***p <.001.
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Table B10: Association between reading achievement and preschool, approaches to learning skills, using school fixed effects

Fall K Spring K Fall 1 Spring 1 Fall 2 Spring 2 Spring 3
(@) 2) 3) “ (©) Q) (@)

Head Start -3.128%** -3.647%** -3.710%** -3.920%** -3.316%** -3.545%%* -3.590%**

(0.351) (0.408) (0.973) (0.5106) (0.909) (0.476) (0.459)
State Preschool -1.639%** -2.059%** -2.273%%* -1.952%** -2.417%* -1.545%%* -1.481%***

(0.325) (0.374) (0.867) (0.457) (0.797) (0.422) (0.405)
Other -3.075%%* -2.819%** -1.681%* -2.743%** -2.243%* -1.801*** -1.331%**

(0.318) (0.368) (0.847) (0.454) (0.783) (0.416) (0.399)
Fall Approaches 5.506%**

(0.167)
Black -0.757 -0.995 -1.059 -1.125 0.396 -0.718 -1.586*

(0.448) (0.5206) (1.249) (0.6806) (1.208) (0.654) (0.642)
Hispanic -2.270%** -2.443%*%* -3.346%** -3.634%** -2.001* -2.352%%* -2.759%**

(0.361) (0.418) (0.925) (0.525) (0.880) (0.486) (0.470)
Asian 3.415%** 2.979%** 5.238%*x* 1.297 2.325 -0.282 -0.025

(0.516) (0.588) (1.254) (0.727) (1.186) (0.681) (0.655)
Ethnicity- Other 1.224%** 1.655%%* 1.665 1.755%* 1.025 0.909 1.479%

(0.452) (0.528) (1.195) (0.670) (1.144) (0.630) (0.609)
Female -0.734%%* -0.787** -1.203* -0.998** -0.559 -0.552* -0.466

(0.213) (0.240) (0.562) (0.304) (0.523) (0.281) (0.271)
Spring Approaches 7.920%%*

(0.192)
Fall 1 Approaches 9.933 4
(0.438)
Spring 1 Approaches 9.754%**
(0.231)
Fall 2 Approaches 9.458%**
(0.409)
Spring 2 Approaches 7.116%**
(0.209)
Spring 3 Approaches 6.474%%*
(0.203)

Observations 9280 9200 2770 7730 2510 7340 6930
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R-squared 0.153 0.208 0.213 0.246 0.243 0.191 0.196

Note: School fixed effects model with race/ethnicity and gender covariates. Survey weights and clustered standard errors used throughout.
Observations rounded to nearest 10 in compliance with NCES restricted data use agreement. p <.05. **p <.01. ***p <.001.
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Table B11: Association between math achievement and preschool, approaches to learning skills, using school fixed effects

Fall K Spring K Fall 1 Spring 1 Fall 2 Spring 2 Spring 3
€)) 2 3 4 €)] (6) D
Head Start -3.304%** -3.211%%* -3.649%** -3.335%%* -3.029** -4.098*** -3.879%**
(0.34) (0.36) (0.92) (0.53) (0.97) (0.53) (0.51)
State Preschool -1.497%** -1.872%%* -3.443%%* -1.824 %% -3.587*%* -2.026%** -1.483**
(0.31) (0.33) (0.82) (0.47) (0.85) (0.47) (0.45)
Other -2.318%** -2.281%** -2.165%* -2.242%%* -2.350%** -1.937%%* -1.972%%%*
(0.30) (0.32) (0.80) (0.47) (0.84) (0.46) (0.45)
Fall K Approaches 6.58 1 #**
(0.16)
Black -2.454%*%* -3.285%%* -5.679%%* -6.862%** -4.220%** -6.624%** -6.352% %%
(0.43) (0.46) (1.19) (0.71) (1.29) (0.73) (0.72)
Hispanic =2 772 %% -2.953%%* -5.993*** -5.642%%* -4.972%%* -4.590%** -4.424%x**
(0.35) (0.37) (0.88) (0.54) (0.94) (0.54) (0.53)
Asian 1.395%* 0.088 -0.774 -0.332 0.323 0.316 0.963
(0.50) (0.52) (1.19) (0.75) (1.27) (0.76) (0.74)
Ethnicity- Other 0.522 0.531 -1.721 -0.426 -0.916 -0.006 0.062
(0.43) (0.46) (1.13) (0.69) (1.22) (0.70) (0.68)
Female -2.619%** -2.888*** -4.085%** -5.958*** -5.234%%* -5.551%%* -5.973%**
(0.20) (0.22) (0.53) (0.31) (0.56) (0.31) (0.30)
Spring K Approaches 7.884% %
(0.17)
Fall 1 Approaches 9.388#**
(0.42)
Spring 1 Approaches 9.689%#**
(0.24)
Fall 2 Approaches 9.885%**
(0.44)
Spring 2 Approaches 8.348#**
(0.23)
Spring 3 Approaches 7.559%%:*
(0.23)
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Observations 9260 9190 2780 7720 2520 7340 6930
R-squared 0.205 0.245 0.222 0.250 0.248 0.229 0.233

Note: School fixed effects model with race/ethnicity and gender covariates. Survey weights and clustered standard errors used throughout.
Observations rounded to nearest 10 in compliance with NCES restricted data use agreement. p <.05. **p <.01. ***p <.001.
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CHAPTER 3

SOCIAL IMPACT BONDS FOR PUBLIC PRESCHOOL? ISSUES IN CURRENT
PRESCHOOL DELIVERY, GOALS, AND FINANCING

Introduction

Despite substantial evidence that public preschool is an effective intervention for
reducing the gap in school readiness, there are significant geographic, income, and racial
disparities in access to public preschool (Bailey et al., 2017; Bassok, Gibbs, & Latham, 2018;
Phillips et al., 2017; Weiland, 2016). While the federally funded Head Start program is
implemented nationwide, state and local resources for public preschool programs vary
significantly. In 2017, seven states did not offer any state preschool, and the remaining states, on
average, enrolled only one-third of all 4-year-olds, and just 5% of 3-year-olds (Friedman-Krauss,
et al., 2018). Program capacity is arguably the largest barrier to enrollment in public programs
(Chaudry et al., 2017). State budgets for public pre-kindergarten grew steadily in the early 2000s,
but plateaued and then began to decline in 2010 in response to the Great Recession (Haskins,
2017). Government budgets globally were impacted during this time, and austerity measures led
to program reductions and a desire to reform public sector spending (Dodd & Moody, 2011;
Fraser et al., 2018).

In this climate, an innovative alternative source of funding known as Social Impact
Bonds emerged. By design, an intervention financed by a Social Impact Bond is paid for by a
private investor, and government repayment only occurs if the intervention “works,” or is able to
generate future savings. The first Social Impact Bond (SIB) was launched in the United
Kingdom in 2010; the idea materialized at least partly as an attempt to leverage public-private

partnerships in response to the financial downturn and was additionally driven by the lingering
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models of New Public Management reforms of the previous decades (Fraser et al., 2018;
Heinrich & Kabourek, 2018; Warner, 2013). Pre-kindergarten has been used as a social
intervention in the United States for decades. Rigorous cost-benefit analyses have been
conducted on early, small-scale programs that indicate social investment returns ranging from $3
to $17 for every dollar invested in high-quality programs (i.e., Heckman et al., 2010; Karoly,
2016). The precedent set by these studies gives local governments and investors a predicted
return on investment and provides language for thinking about preschool as a “monetizable”
intervention. Therefore, governments hoping to expand public preschool programs are able to

add Social Impact Bonds to their toolbox for potential funding mechanisms.

Financing Public Preschool

The landscape of preschool finance and delivery is complex due to the uncoordinated
nature of funding streams and provision (Hustedt & Barnett, 2011). Federal, state, and local
funding streams each have their own requirements and regulations. Providers often “braid,” or
blend, funding streams to create a single classroom (Chaudry & Datta, 2017; Hustedt & Barnett,
2011). In some ways, this makes preschool an appropriate venue for SIB-funding—government
agencies already operate in a space where federal, state, local, and private funds and partnerships
coexist to provide early care. A social impact bond (SIB) financed intervention may provide an
opportunity to explore bringing these groups together in a more cohesive manner, as well as
scale up service provision. Alternatively, local agencies may find a SIB project untenable given
the complicated financing nature of pre-existing services. For example, if a preschool program
already includes students receiving Head Start benefits (funded by Federal dollars), how would

that student be included in the SIB success repayment plan, which uses local funding to repay
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investors? The “wrong payor problem” described here is one of many practical and ethical
concerns noted in the existing literature on SIB contracting (Jackson, 2013; McHugh et al., 2013;
Tse & Warner, 2018; Warner, 2013). The current study aims to collect and analyze data about
state and local efforts to make sense of, unify, and expand their preschool service delivery—at

least partially in the context of understanding the feasibility of utilizing SIB funding.

Present Use of SIBs

Since the first UK project in 2010, dozens of countries have begun exploring the use of
SIB-financed projects to provide both standard and preventative government services. There are
32 active SIBs in the United Kingdom and over 20 in the implementation stage in the United
States, where projects are also referred to as “Pay for Success” (PFS) programs (Fraser et al.,
2018; Pay for Success Learning Hub, 2018). However, with a small number of fully launched
SIB projects and even fewer that have progressed to the point where outcomes are assessed, the
SIBs evidence base, including their effectiveness, is largely conceptual and descriptive (Curran,
2017; Maier & Meyer, 2017). Still there is a great deal to be learned by analyzing the
mechanisms of SIBs as they are being structured and operationalized within feasibility studies.
Furthermore, many of the identifying features of SIBs and motivations underlying their use are
not as innovative as proponents would suggest (Warner, 2013). Indeed, many of the challenges
observed through the SIB feasibility study process have been subject to significant theoretical
and empirical analysis within the research base on public management, performance-based
contracting, and pay for results reforms.

In the United States, the Federal government has encouraged development of SIB

projects through grants and legislation that support local governments in conducting feasibility
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studies to determine potential uses and limitations (Bipartisan Budget Act of 2018; White House,
2016). In 2016, the U.S. Department of Education released a request for proposals to fund
Preschool PFS feasibility pilots. The purpose of the feasibility pilot grants, awarded to eight
entities (totaling approximately $3 million), was to encourage exploration by state and local
governments concerning the viability, feasibility and potential effectiveness of SIB/PFS for
implementing high-quality preschool programs.

In this paper, I undertake a systematic, qualitative analysis of the Preschool PFS
feasibility pilot grant applications and studies, both those funded and not funded by the U.S.
Department of Education (DOE) in the 2016 Fiscal Year. We received the 20 applications that
were submitted to the U.S. DOE, along with the reviewer ratings and comments (three reviewers
per application) and conducted interviews with 12 applicants (5 of 8 awardees, and 7 of 12 non-
awardees) approximately 18 months following the funding award decisions’. Overall the current
study aims to provide evidence about the provision and financing of public preschool programs
in sites that have sought to use SIB financing to support their preschool programs. The objectives
of the study are threefold: (1) to learn about the state of public preschool in districts and states
attempting to expand programming, specifically in terms of current delivery capacity and quality
elements; (2) to understand how grant applicants plan to use SIBs to support and/or expand
preschool programs; and (3) to assess the status of the feasibility pilots, as well as the preschool
program initiatives in sites that were not funded, and uncover the challenges encountered and
perceived viability and sustainability of fully executed SIB preschool programs in the U.S.,

particularly with respect to achieving short- and long-term preschool program goals. Analysis of

> I collaborated with Dr. Carolyn J. Heinrich in order to generate the interview guide and coding
protocols, and we conducted interviews together.
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the feasibility study applications will provide information about the goals, needs, and specific
program components of local preschool programs and the partnerships that support them.
Additionally, the analysis of applications alongside federal review scores gives us a sense of
what characteristics are considered most viable in a SIB model. Finally, interviews with
applicant organizations will round out data on applicant motivations, understanding of the
process, overall program goals, and updated status on their proposed SIB projects. Overall the
data will help address questions regarding the capability of SIBs to expand public preschool, and
how local agencies are considering their own preschool structures and investments. In the next
section I provide an overview of Social Impact Bond mechanics, current use, and review of the
literature.

Understanding Social Impact Bonds

In this section I review the technical structure of SIB financed projects, the potential
motivation for using a SIB, and describe several former and ongoing SIB projects. Due to the
relatively new and complicated nature of these contracts, it is important to clarify the identifying
components of a SIB structure. While I describe a prototypical SIB project, what we see most
often in the U.S. is a semi-structured version of the U.K. design, with wide variation in
contracting and implementation. The implication of this variation, and the technical difficulty in

implementing a SIB financed project, is described further in Heinrich and Kabourek, 2018.

Structure and Mechanics of SIBs

A social impact bond (SIBs) is a financing mechanism that allows a government agency

to pay for social programs that produce positive results. Social impact bonds are not “bonds,” as
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such. They cannot be bought or sold on a financial market. They are more akin to their financial
predecessor, performance-based contracting; indeed, target-based performance management,
which became popular in the UK during the 2000s, is the financial predecessor to SIBs
(Schinckus, 2017; Sinclair et al., 2014; Warner, 2013). Under these “payment-by-results
schemes” contracts are linked to specific measurable outcomes. What distinguishes a SIB
intervention from a similar public program, such as Head Start, is that government agencies do
not finance pilot programs. Rather, private organizations provide up-front financing for
implementation, with a government agreement to repay if specified outcomes are met.
Governments and private organizations work together to identify research-based interventions,
and develop an action plan with specific, measurable outcome goals. An intermediary serves as
the arbiter of success and manages the transfer of funds. If outcomes are met, the government
agency will begin repayment on the loan. If outcomes are not met, the “loan” is forgiven and
becomes a charitable donation—there is no requirement for the government agency to repay the
cost of the intervention. Other groups included in the process are the program developer and
implementation site(s), participants in the intervention, program evaluator, and sometimes a
separate philanthropic financing source that will guarantee some portion of the initial investment.
Social impact bonds allow governments to test interventions with “no risk” in terms of
financing. These arrangements are attractive to government agencies because they offer low risk
to taxpayers, and hold out the promise of implementing social interventions that will carry
savings into the future. For example, an intervention put in place in the juvenile detention center
at Rikers Island, New York, had the goal of reducing recidivism for young offenders. This would
lead to increased savings down the road for the city and state by not having to pay the costs of

incarceration, and decrease the social and judiciary costs associated with crime. While an
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evaluation of the intervention found no measurable impact, supporters lauded the experiment a
success since it allowed Rikers to pilot the intervention at, presumably, no additional cost to New
York City government (Anderson & Phillips, 2016; Burton, 2015).

The PFS concept requires tangible outcomes that are reliable, easy to measure, and
quantifiable. Interventions need to have a plausibly causal association with the outcome
measures so that a clear pathway of inputs, outputs, and financial rewards can be established.
However, identifying and measuring appropriate outcomes of social programs is notoriously
difficult (McHugh et al., 2013). For example, an intervention attempting to increase high school
graduation rates must establish a proximal, causal connection, set terms around what ‘counts’ as
high school graduation (i.e., graduating with a GED, graduating in more than 4 years), and
determine how to distinguish attrition from dropouts versus attrition from school switchers. The
difficulty of designing a rigorous, experimental evaluation, and the associated “RCT risk” has
led some intermediaries to recommend pursuing outcomes-based evaluations rather than impact-
based (Williams, 2018). Impact evaluation requires a causal connection, including a theory of
action or mechanism tying the outcome measure to real change; without an impact analysis, we
may still observe outcomes achievement without necessarily reaching longer-term goals. In
education, third grade reading proficiency may be an outcome of interest, because we assume it
leads to long-term impacts such as on-time grade mobility, high school graduation, and
workforce placement. Beyond establishing a measurable outcome and causal connection, a
monetary value must be assigned to the outcome. A cost-benefit analysis is a rigorous method for
computing monetary value of interventions but is also fraught with its own choices and
challenges. sIB-structured deals are premised on government-budget savings as well as long-term

investor return, and the associated cost-benefit analyses generally do not account for participant
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benefit or the social value of investment. However, very few social initiatives have historically
supported consistent government savings, particularly without taking into account participant
perspective (Berlin, 2016).

Social impact bonds require a highly organized network of program agents. The four
main categories of participants are senior investors, service providers, intermediaries, and
outcome funders. In the Rikers Island experiment, the senior investor was the Goldman Sachs’
Urban Investment Group, the service provider, the Osborne Association and Friends of Island
Academy, the intermediary, MDRC, and the outcome funder the New York City Department of
Correction. Additionally, Bloomberg Philanthropies served as an investment guarantee (up to
$7.2 million of the original $9.6 million investment) and the Vera Institute of Justice conducted
the program evaluation. The mechanics of social impact bonds include four general stages:
feasibility study, structuring the deal, implementation, evaluation and repayment. Given the early
status of projects in the United States, and the learning curve required to start new SIB-financed

projects, the current study focuses on the feasibility study stage of SIB development.

Motivation: Why SIBs?

The Goldman Sachs Social Impact Fund has served as the primary investor for four SIB
projects in the United States, including an expansion project for Chicago’s Child-Parent Center
preschool program. The fund participates in a variety of impact investing projects, in order to
“provide clients with access to ‘double the bottom line’ investments that can provide both a
financial return and measurable social impact” (Goldman Sachs, 2014). While companies may
make some return on their investment, these are high-risk ventures, given that governments,

researchers, and social service providers have been attempting to tackle challenges for at-risk
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populations for decades with somewhat limited success (Gustafsson-Wright, Gardiner, & Putcha,
2015; Tse & Warner, 2018; Williams, 2018). Still, the social desirability of contributing to
potentially highly effective programs could be a significant motivation. Furthermore, there is a
possibility that once social impact bonds become more commonplace in the financial market, this
new investment tool could provide new sources of revenue in the long term. Finally, private
organizations may feel that they are contributing to the overall level of human capital in society,
which they would be able to in turn tap into to fill their own staffing needs, and support
economic expansion from a more skilled labor force. For local governments, theoretically
serving as the outcome funders, the opportunity to take interventions to scale and potentially
avoid future public expenditures are key motivations (Gustafsson-Wright et al., 2015).

A 2015 study surveyed a small number of stakeholders to gain an understanding of their
motivation for participating in SIB programs (Gustafsson-Wright et al., 2015). Overall, investors
reported to value most highly the opportunity to test the ability of SIBs to address social
problems (36%), followed by an equal combination of social and financial returns (23%). A very
small proportion of investors (4%) reported financial returns or savings as a primary motivation.
This evidence lends itself to the hypothesis that investors are currently interested in testing the
capacity for these lending vehicles as a long-term investment strategy. Among outcome funders
(government agencies) surveyed, the majority report the opportunity to improve collaboration
among public, private, and development funders as the most important motivation to engage in
SIBs (24%). After that, responses are tied among the opportunity to test SIBs as a way to solve
social problems, scaling up interventions that work, and an equal combination of social and
financial returns (about 17% each). Overall, intermediaries and service providers were largely

interested in the social returns of SIB programs (Gustafsson-Wright et al., 2015).
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Hllustrative Examples

The first SIB project, launched in the UK in 2010, was an intervention targeted at
reducing recidivism rates at Peterborough prison (HMP Peterborough). Through this pilot
project, SIB funding was used to finance interventions for male offenders released from HMP
Peterborough who had served short (less than 12 months) prison sentences (Disley & Rubin,
2014). The caseworker model intended to reduce recidivism through an individualized approach
to supporting those exiting incarceration, during and after their sentence, by providing access to
caseworkers and a variety of resources for transitioning (Disley & Rubin, 2014). A quantitative
evaluation used propensity score matching to determine the success of the project, as defined by
whether offenders released from Peterborough experience a lower rate of recidivism than
comparable offenders released from other prisons (Jolliffe & Hedderman, 2014). The evaluation
finds an 8.39% reduction in reoffending rates for the first cohort of treatment individuals, which
was insufficient to trigger a success payment (the contract required a minimum 10% reduction)
(Jolliffe & Hedderman, 2014). A simultaneous qualitative analysis identified the flexibility of the
intervention model as a key strength, while timely data collection and information sharing across
partners was a major challenge (Disley & Rubin, 2014). Other reports identified in the systematic
review similarly focus on evaluating the success of specific projects in meeting contracted
outcomes, as measured by guidelines developed in the feasibility and contracting stages of the
SIB-financed intervention (Department for Communities and Local Government, 2015; Dugger
& Litan, 2012; Fraser et al., 2018; McKay, 2013; Rotheroe et al., 2013; Rudd et al., 2013).

Following the example set by the UK, the first social impact bond project in the United
States began in 2012 at New York City’s Rikers Island correctional facility. The motivation for

this intervention was to reduce the staggering rate at which juveniles reoffend — at the time of
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investment, almost 50 percent of incarcerated youth in Rikers Island return to jail within 12
months of release (City of New York, Office of the Mayor, 2012). MDRC organized the
agreement between the New York City Department of Correction, the government agency, and
Goldman Sachs, the investor, to provide a cognitive behavioral therapy intervention. Additional
funding was provided through Bloomberg Philanthropies. The behavioral intervention used was
the Adolescent Behavioral Learning Experience (ABLE), a research-based intervention that has
shown promising results in other settings (Rudd et al., 2013). The intervention was given in the
school setting at the detention center. The measurable goal was a reduction in recidivism. At a
reduction of 10%, payments to Goldman Sachs, the investor, would begin. In this experiment,
Goldman Sachs structured the investment as a loan to MDRC, and MDRC contracted with New
York City to implement the program (which was delivered by the Osborne Association and
Friends of the Island Academy). Bloomberg Philanthropies provided a $7.2 million grant to
MDRC over the four-year period of intervention, which MDRC was to use as a payment on the
loan in the event that the intervention was unable to produce the agreed upon results (a decrease
in reincarcertaion by at least 10%). City payments to MDRC were scheduled to kick in at a
reduction of 8.5%, although at a scale smaller than what would be required to pay back the initial
loan. The Vera Institute of Justice was contracted to conduct an independent evaluation. The
investment was lauded as a successful social experiment despite its inability to reduce recidivism
(Anderson & Phillips, 2015; Burton, 2015). A quasi-experimental evaluation conducted by the
Vera Institute for Justice found no impact of the intervention on treated teens, where treatment
consisted of attending at least one ABLE session (Parsons, Weiss, & Wei, 2016).

Another early SIB-financed intervention began in 2013 in Salt Lake City, Utah, and

provided preschool education for at-risk students. Financed by Goldman Sachs, the program was
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able to expand preschool education to an additional 595 students in Granite School District
(GSD). The existing half-day program cost $1,700 per student for the nine-month school year
and was located in schools serving the most at-risk students in GSD. The preschool program is
delivered through a mix of public and private providers, including the school district and private
care centers. United Way of Salt Lake served as the intermediary and was responsible for
overseeing implementation of the intervention, including contracting with and managing
payments to service providers. The outcome metric for the intervention was special education
receipt at any point from kindergarten through sixth grade by students identified as ‘at-risk’ for
special education through an initial achievement test at preschool entry (the Peabody Picture
Vocabulary Test, PPVT). For each year any of the 110 ‘at-risk’ treatment students did not
receive special education services, Salt Lake County made an annual payment to Goldman Sachs
of 95 percent of the special education money saved (Stevens, 2015). During the feasibility study
period, special education services were estimated at $2,600 per child per year (Innocenti, 2015a).
The outcome goals are measured using validated administrative data to determine whether or not
the identified students receive special education in a given year. In the first year of evaluation,
just one of the 110 identified students received services. This resulted in a first-year payment of
over $260,000 to Goldman Sachs.

A peer-reviewed qualitative study explores efforts in three U.S. cities to expand early
childhood services through SIBs, and in doing so formulates an argument that cities “walk a
razor’s edge” in attempting to balance supporting public programs and increasing private
financializing of the public sector (Tse & Warner, 2018). The authors code interviews with
program partners in South Carolina, Utah, and Chicago intervention sites and analyze data along

four metrics: systemic change, performance metrics, cost structure, and social equity. All three
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sites provide “systemic change” by promoting a new, sustainable public funding stream, but only
South Carolina set up a cost structure which maximizes public investment (over investor profit)
(Tse & Warner, 2018). The South Carolina program does so by using philanthropic dollars and
an increase in state funding for an initial expansion, and then reinvesting success payments,
rather than having investor repayments. Since investor profit is not a key factor in the cost
structure, the South Carolina program is not representative of the majority of SIB projects
(Fraser et al., 2018; Tse & Warner, 2018). Yet, the project was successful in bolstering public
support towards sustainable public funding—Ieading to the expansion of early childhood
education services across the state (Tse & Warner, 2018). This leveraging of the SIB intervention
may be a way in which effects of short-term private investment ripple out towards sustainable
public investment.

Getting Started: Conducting a Feasibility Study

Initiation of a SIB project can come from the government agency, service provider, or
intermediary. In practice, a government agency or intermediary will propose a project, conduct a
feasibility study, and then seek funding. That said, there are no best practice or restricting
guidelines for this process, and it is helpful to already have a relationship between all
organizations (Rudd et al., 2013). The process can and does vary. In Rikers Island, the ABLE
intervention was one of many interventions considered by the “Young Men’s Initiative,” an
agency created by the office of Mayor Michael Bloomberg in 2011 (The City of New York,
Office of the Mayor, 2012). A partnership between the city government and Bloomberg
Philanthropies was actively seeking a project that could be supported using a SIB. Conversely, in

Utah, the United Way of Salt Lake City was looking for a way to expand an already existing
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preschool program when the organization began to look into social impact bond financing. In
both instances, the introduction of a SIB program required existing infrastructure and public-
private partnerships among multiple institutions.

The initial feasibility study requires undertaking a cost-benefit analysis, to provide
evidence that interventions could result in government savings large enough to repay investors
and determine the program capacity to be self-sustaining beyond the initial investment. There is
also some expectation in the SIB model that investors would be able to earn some modest return,
which is one of the motivating factors for investors (Goldman Sachs, 2014). Moving forward,
financing the initial feasibility studies, and the staffing availability and financial capacity
required to research and develop SIB proposals, may become a barrier to implementation. While
a more traditional intervention grant may include a fee for researchers and evaluators, SIB
financing requires paying for an initial analysis (feasibility study) in addition to a formal third-
party evaluation of the intervention. The U.S. Department of Education (in 2016) and Congress
(in 2018) set aside grant dollars toward developing such feasibility studies. The current study
leverages data collected from applications and qualitative interviews with the 2016 grant
applicants. Analysis of this data provides a glimpse into how local governments are trying to
understand and work with this new financing mechanisms, as well as their current and future
plans for preschool programming. In the next section I review the methods and analysis plan for

the study, followed by results and discussion of policy and research implications.
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Methods

Data Collection
The population of this study is the 20 applicants for the 2016 Preschool Pay for Success
grant competition through the U.S. Department of Education (see Appendix A, and

https://www.govinfo.gov/content/pkeg/FR-2016-08-22/pdf/2016-20021.pdf). We obtained

applicant information, including original applications as well as reviewer scores and comments
(guidelines shown in Appendix B), from the Department of Education (award winner

information can be found publicly here: https://www?2.ed.gov/programs/pfs/awards.html). From

the applications, we identified key study personnel and sent e-mail requests to conduct 1-hour
interviews to discuss their experience with the grant process, Pay for Success/Social Impact
Bonds, and preschool finance and expansion. We were able to complete interviews with 12 of

the 20 applicant organizations, including 5 award winners and 7 additional applicants.

Application Coding

A codebook (shown in Appendix C) was generated to extract data from applications,
reviewer comments, and scores. We pre-identified items of potential interest based on a review
of the literature on SIB (PFS) feasibility studies and goals. Additionally, we identified items
related to preschool capacity, quality, and expansion. The stated goal of the grant competition
was to produce feasibility studies that would “determine if this model is an effective strategy to
implement preschool programs that are high-quality and yield meaningful results” (U.S.

Department of Education, 2016). Therefore, we were particularly interested in applicant and
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reviewer attention towards implementing evidence-based preschool practices and rigorous

evaluation methods.

Interviews

An interview procedure and guide was created (see Appendix D) and semi-structured
interviews were conducted with 12 of the 20 applicants, lasting approximately one hour each.
Interviewees included executive staff members at the school (1), city (3), district (1), county (5),
and state level (2). The interview protocol is organized around six sections: motivation for
pursuing a SIB/PFS feasibility study grant, grant application and planning, partnerships,
preschool program, determining and assigning partner roles, program evidence and evaluation,
and working or financing outside of the U.S. Department of Education grant. Transcribed

interviews were coded using NVivo software.

Analysis

To analyze the interviews, I used an inductive (grounded theory) approach to coding. I
conducted initial line-by-line coding following procedures set out in Charmaz (2014). Through
initial line-by-line analysis, approximately 127 unique codes were identified (after removing
duplicates or nearly identical codes, such as separate codes for “current” and “existing” program
structures). Next, [ developed focused, thematic codes by grouping nodes by theme, using the
seven sections of the interview protocol as a general guide (Appendix D). Fourteen categories
emerged, constructed around themes such as financing public preschool programs, goals for
preschool expansion, data and evaluation, and building partnerships and partner capacity. The

final categories and sample focus codes are shown in Appendix E. Using focus code data, |
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constructed a series of iterative matrices to organize and analyze data addressing the research
questions. I include a sample matrix in Appendix F.

Data from application coding supplement the interview analysis by providing additional
background information and supporting empirical cross-comparison of applicant setting,
capacity, and goals.

Results

Ultimately, the data collected during this study span a wide range of topic areas, which
are reflected in the Interview Guide in Appendix D. Grounded theory coding was conducted on
the full range of data. A companion paper, Pay for Success Development in the U.S.: Feasible or
Failing to Launch? (Heinrich & Kabourek, 2018), discusses how grant applicants understood
SIB mechanics, worked to create or support existing public-private partnerships for SIB
implementation, and the specific steps taken while conducting feasibility studies. The current
paper focuses on a discussion of findings related to current preschool delivery, capacity, and
plans to supplement and/or expand existing programs, within the context of pursuing a Social
Impact Bond. Information in the current study offers researchers and practitioners lessons
learned during the feasibility study process, including performing needs assessments, identifying
capacity and program goals, and determining factors contributing to the viability of SIB
financing for public preschool. Future work from this study may include analysis of completed
feasibility studies and any resulting SIB contracts.

The results section details findings in three areas: existing site preschool delivery and

capacity, implementing and supporting quality programs, and feasibility study outcome measures
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and payment challenges. The paper concludes with a discussion of policy implications, future

directions for research, and study limitations.

Existing Delivery and Capacity

The current study provides an updated, detailed picture of public preschool in applicant
sites. According to the National Institute for Early Education Research (NIEER) 2017 State of
Preschool annual yearbook, 33% of 4-year-olds, and 5% of 3-year-olds are enrolled in state-
funded preschool (Friedman-Krauss, et al., 2018). In comparison, NIEER estimates 8% of 4-
year-olds and 8% of 3-year-olds attend federally funded Head Start programs. Aggregate
enrollment estimates mask severe inequality between states—seven states have no state
preschool program at all, while four serve over 70% of 4-year-olds in the state. The report
additionally provides information on spending and quality elements of state preschool. In 2017
states spent, on average, $5,008 per child enrolled in public preschool. In some cases, additional
spending came from local or federal contributions. Comparatively, Head Start spending on
average was $9,158 per child enrolled. The following section reviews the landscape of preschool
delivery in applicant sites, and their goals or motivation in pursuing SIB financing to expand
their public preschool programs.
Current Preschool Delivery

Within the population of the study, public preschool is a mixed delivery system that relies
on funding and delivery from both public and private partners. Nationally, 36% of preschools use
a mix of private and public funding, and within those funded strictly with public dollars, sites
most often “braid” or “blend” funds from Head Start, child-care subsidies, and public pre-

kindergarten funds at the local or state level (Chaudry & Datta, 2017). The collected grant
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applications provided information about the state of publicly provided preschool in the sample
sites, including information on current capacity and delivery mechanisms. Application data and
interview data confirms that service provision is largely mixed-delivery, with publicly funded
preschool classrooms (or seats) in private, for-profit sites, non-profit centers, and public schools.
Overall, applications indicated significant anticipated need beyond current site capacity. Needs
assessments were typically based on the gap between current capacity and an estimate of the
number of preschool-aged children residing in the area. There was acknowledgement that these
“back of the envelope” calculations would benefit from a more thorough needs assessment,
which would be conducted during the feasibility study process.
Goals and Motivation for Pursuing SIB

The majority of applicants indicated that they hoped to expand the number of preschool
seats to existing programs (whether at the district, city, or state level), as opposed to creating a
new program or adding program enhancements to existing program delivery. Overall, applicant
sites were more likely to be planning expansion of existing programs than creating new
preschool programs. Only two applicants did not currently offer preschool at the time of the 2016
grant process. This is not to say that there was no preschool provision in these areas — again,
this speaks to the complex, multilayered landscape of preschool delivery. For example, although
a single school or city may not offer a preschool program, there can still be state and federal
(Head Start) options available to certain populations. Indeed, federal Head Start programs are
available in the area occupied by the two applicants mentioned previously. Still, demand more
often outpaces availability; sites aiming to provide new avenues for funding noted that this was

particularly true of what they named the “working poor” population—those families whose
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income levels were above the threshold for Head Start or state preschool but were still priced out
of private, center-based care.

While providing additional seats was the most commonly cited goal, several sites sought
to expand quality elements or provide add-on enhancements to current programs. This included
adding research-based curricular programs or resources for teacher development.

So we need to give this program 2,000 more dollars for every child that they serve. We

are not paying for basic operations. The idea is that while we have a target number of

kids that they’ll serve, that’s because we want to give them enough money to improve
quality for that number of kids. But it’s not the base funding.
There also appeared to be some tension between expansion and sustainability. Several applicants
described the motivation to pursue SIB financing as one of multiple avenues for supporting
recent expansion and demand for preschool slots.

We got [some funding] which is really lasting us over several years, and we added — so

like if we added initially 2,600 classes, sort of petered a little bit with some sites no

longer being in the program, but it’s maintaining the — what we call the extra slots.
The most commonly cited reason for pursuing Social Impact Bond financing was to determine
whether this funding stream could provide an additional short-term means of revenue to bridge
the gap between current capacity and unserved demand. There was no stated expectation among

those interviewed that a SIB contract could be a permanent or even semi-permanent solution to

public preschool funding.

Implementing and Supporting Quality Programs

Applicants indicated the use of certain research-based preschool features and leveraged
the grant opportunity to evaluate their current programs. The structure of SIBs, with the
expectation that government savings will allow for investor repayment, hinges on implementing

research-based interventions with proven impact. Research on the long-term effects of preschool
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reflects mixed results (e.g., Bailey et al., 2017; Phillips et al., 2017). Therefore, identifying key
quality and program elements is not necessarily straightforward. There are ten quality standard
benchmarks outlined by NIEER, ranging from developed early learning standards and
curriculum supports, to teacher training and class size. Of particular interest in the current study
is the presence of a program-wide Continuous Quality Improvement System (CQIS). This is a
recent addition to the NIEER benchmark checklist and requires regular data collection on
classroom quality as well as some indication that collected data is used to inform policy or
practice. Evaluation of Quality Rating and Improvement Systems (QRIS) across states is
ongoing and the federal government has invested significant capital to help collect and analyze
QRIS validation data (Boller & Maxwell, 2015). Of this recent spate of QRIS research, there is
little evidence that higher QRIS scores are associated with higher student outcomes than
programs with lower QRIS scores (Karoly, 2016; Sabol et al., 2013).

Aside from the use of QRIS, throughout the grant applications and interviews, there was
a focus on the use of research-based curricula or specific program interventions. While most
states require sites to use “research-based” curricula, this criterion is loosely defined and leaves
open many options for providers. In fact, few publishers describe the evaluation research used to
substantiate claims of efficacy (Clements, 2007). For example, nearly half of Head Start centers
use the Creative Curriculum, described by the publisher as evidence-based, despite it being rated
by What Works Clearinghouse as having “no discernable evidence” in promoting literacy and
mathematics skills (Jenkins et al., 2016). Recent research shows that focused curricula on math
and literacy boost academic achievement in their respective areas, but the use of popular whole-
child curricula does not provide additional advantages (Jenkins & Duncan, 2017). Moreover,

preschool teacher fidelity to curricula varies, particularly based on what types of ongoing
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professional development and support are available to teachers (Lieber et al., 2009; Davidson,
Fields, & Yang, 2009).

This study observed applicant description of quality program features, and we were able
to speak with applicants about how they understand the use of quality components in their
preschool programs. The following section describes how local and state governments are
working with QRIS and other quality measures, and consider how to evaluate program quality.
Quality Standards

Applicants promoted their use of research-based curriculum and QRIS systems to support
early learning and monitor program quality. We coded grant applications for several research-
based program features, including curriculum and observation tools or specific quality indicators
(Table 1). All funded applications (and the majority of unfunded applications) indicated the
current use of research-based curricula and some version of observable quality indicators (e.g.,
QRIS, ECERS). About half of all applicants had an existing evaluation of their preschool
program, with favorable results at the end of preschool. Seven applicants (4 funded and 3
unfunded) indicated that sites could choose their own curricula, as long as it was researched-
based. There is little information, however, on what resources are available to help sites choose,
purchase, and implement curricula. Still, state preschool programs among these applicants were
all rated as meeting curriculum support standards by NIEER in their 2017 preschool yearbook.
Overall, discussion of specific quality elements in applications was brief. In the review process,
applicants could receive score points for any inclusion of quantitative, qualitative, or theoretical
evidence in support of their preschool design. This broad requirement explains the wide variation
in level of discussion of quality elements. Indeed, reviewer score of applications focused less

than 25% on the quality of the preschool design. Of 25 possible reviewer points, applicants
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received only 16.5 points on average in this area (20.6 for funded applicants and 13.8 for
unfunded applicants). Still, this is perhaps expected given the ongoing research debate regarding
“what works” in preschool education (Phillips et al., 2017).

Table 1: Expanding Preschool Quality

Funded Application Unfunded Application
Research-Based Feature Yes No Yes No
Curriculum 8 0 8 3
Quality Indicator 7 1 8 3
- State QRIS 3 5 4 7
Existing Program Evaluation 4 4 5 6

Conducting Evaluations
In this vein, the 2016 federal call for proposals emphasized the potential to use Feasibility
Pilot funds to conduct evaluation studies and thus provide new evidence regarding high-quality
programs. Award winners utilized grant resources to further determine “what works” in their
current preschool program; many used this as an opportunity to conduct pilot studies or update
existing evaluations and data systems. Interviewees repeatedly noted that most important feature
of the grant was the ability to conduct a thorough needs assessment and support policy
conversations regarding appropriate goals and measures for their public preschool programs.
What we’re trying to do right now is do a pilot of our preschool design, and seeking the
philanthropic funding to be able to do a small pilot over a three-year period and be able to
demonstrate through collection of data and the analysis of that data. The real positive
impact that our preschool design has on those children, and then be able to approach the

state or philanthropic organizations to say, okay, here it is. We’ve got proof. It works
here.

Outcomes and Payment

In order for a SIB-financed project to be feasible, payable outcome measures must be

identified, with an accompanying valuation, potential investors, and government end-payor. In
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approaching feasibility studies, applicants identified a variety of potential outcomes and payment
options for use in a SIB project. Applicants with existing program evaluations cited positive
outcomes from those evaluations, typically higher achievement on kindergarten readiness
assessments. Those without existing evaluations relied on the research base of long-term
preschool effects, particularly evaluations of Abecedarian and Perry Preschool. Applicants cited
this research base as a starting point for considering which outcome measures would be most
relevant to their project. From there, conversations with both potential private and government
funders was important to shaping an understanding of feasible, payable outcomes. In this section
I describe proposed outcomes considered by applicants, as well as challenges that arose through
trying to structure a SIB project, including the difficulty of costing out outcome measures,
“wrong payor problems,” and questions surrounding the ethics of private benefit from public
service.
Proposed SIB Outcomes

Applicants largely focused on third grade achievement, early grade retention, and
kindergarten readiness as potential payable outcomes. All applicants indicated that some type of
academic achievement measure would be prioritized, but there was little thought given to how
achievement would incur cost savings. Instead, applicants discussed savings through a decreased
use of special education or English Language Learner services, or reduction in grade retention.
Reduction of special education services as an outcome measure was carefully discussed by
applicants, although it is unclear if they planned to drop the measure entirely or consider
something more nuanced than receipt or non-receipt of services. As one interviewee stated, “The
conclusions that we came to were basically that the special education outcome measures that

we’ve seen used in the past are a blunt instrument and potentially ethically concerning.”
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Although most award winners have not yet finalized outcomes in their feasibility studies,
through the grant applications and interviews we observe participants engaging in meaningful
discussion about realistic goals for preschool implementation.
Supporting Social Emotional Learning
Attention skills, broadly defined and measured, are associated with later academic
outcomes (Caprara, et al., 2000; Duncan et al., 2007). In perhaps the most-cited evidence
supporting public preschool, Cuhna and Heckman hypothesize that student motivation,
persistence, and other skill-building social emotional skills are critical to the persistence of early
intervention and student learning (2007). One factor that emerged from the feasibility study
process at multiple sites was the desire to measure social-emotional learning (SEL). An applicant
describes this learning process.
Well, one of the things that has become really clear in our community and I think are
probably true across the country, is the social-emotional development is a piece that when
[our state] started doing their kindergarten assessments four years ago, many
superintendents and principals were saying, boy, this is going to be great, because we’re
going to know how children are prepared, you know, in their letter recognition, and
sounds, and numbers, and that, and — what they realized pretty quickly is a more critical
factor was how was their self-regulation? How was their interaction with peers and with
adults that they didn’t have experience with before?
Nearly all sites indicated on their applications that social emotional learning measures would be
considered in their feasibility studies; however, those that are completing feasibility studies
encountered challenges with how to measure and cost out SEL outcomes. As used by applicants,
‘social emotional learning’ was an umbrella term that encompassed regulatory behavior, social
skills with peers, following directions and listening behavior, and general discipline concerns.
One applicant describes how SEL became part of their logic model:
Right now there’s such a focus on strategies to get kids off on a great start in terms of

their social skills and their own mental health, so you know, it may be very salable in that
regard... and that’s where you know, part of our logic model is thinking about okay, so
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we can support the healthy social-emotional development of three and four year olds,

they’ll enter kindergarten not only more socially ready but more able to effectively

engage with all the academic opportunities in K-1, 2.
Costing Out Measurable Outcomes

Existing cost benefit analyses of public preschool have the benefit of experimental or
strong quasi-experimental preschool studies, and a multiple-decade time horizon for calculating
long-term benefits. Social Impact Bonds, while designed to have a longer time horizon than
typical interventions, are still intended to begin outcome payments between 3-8 years after
implementation. Furthermore, these potential benefit estimates are specific for high-quality,
small-scale programs (Karoly, 2016). Therefore, cost savings must be realized in a shorter time
frame. Rigorous cost benefit analyses reflect potential social benefit of $3-17 per every $1
invested in high quality preschool programs (Heckman et al., 2010; Karoly, 2016). These savings
were measured as coming from higher graduation rates, reduced involvement with the criminal
justice system, and reduced use of social welfare programs. This means that feasibility studies
need to base potential cost savings on measures that have not yet been validated through rigorous
experiments or previous cost-benefit analyses. Therefore, some measures are easier to “cost out”
than others. For example, several states have implemented third grade reading benchmarks (prior
to SIB development), where students may be held back in third grade if they are not meeting
proficiency standards (Weyer, 2018). At least one grant winner decided to use this as an outcome
measure, by equating the “cost” of third grade proficiency to a year of grade retention. However,
existing cost-benefit analysis suggests that the economic consequences of grade retention go far
beyond the cost of an additional year of education—there are also supplementary program costs
and the cost of delayed earnings to both the student and taxpayer (Eide & Goldhaber, 2005).

Additionally, there is evidence that grade retention in elementary school has no substantive
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impact on high school graduation, while retention in later grades is actually associated with
higher likelihood of dropping out of high school (Jacob & Lefgren, 2009). Taken together this
evidence suggests there may be an undervaluation of avoidance of grade retention, but, these cost
savings will not be realized until much further down the road. This would make it difficult for
the government end payor to come up with cost savings to repay loans and loan premiums.

In considering potential payable outcomes, applicants and interviewees placed a
considerable emphasis on kindergarten readiness and third grade achievement scores. These
outcome metrics were almost universally proposed among grant applicants and winners.
Additionally, there was a focus on social emotional learning outcomes, special education
referral, and outcomes for English Language Learners. In some cases, social emotional learning
outcomes were emphasized by the potential end payor:

That [the district was] far less interested in academic readiness, [than] social and

emotional readiness, and at one point we were talking about sort of the pricing outcomes,

and they told us that they were prepared to pay double for a child who was socially and
emotionally ready than they were for a child who was academically ready.

Applicants noted that their schools believed academic skills could be easily taught as
long as students were able to follow school rules, anticipate the rhythms and structures of full-

day school, and display learning behaviors such as listening and following directions.

Their kindergarten teachers are most interested, you know, children who are ... sort of
compliant.

Applicants pursuing social emotional learning measures in their feasibility studies were largely
frustrated by how to price outcome payments. First, partners must agree on appropriate measures
of social emotional learning and behavior; is this an assessed outcome? Assessed by teacher or
parent survey, or direct assessment? Does this include discipline referrals? One completed

feasibility study anticipated that social-emotional kindergarten readiness would provide indirect
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benefits through, for example, reduced involvement of behavioral technicians, and fewer
classroom disruptions and removal for suspension. This feasibility study determined that the
social emotional development outcome could be weighted at 55% of the total outcome payment,
“costing” more than 3rd grade reading or math achievement.
Wrong Payor Problem

A major financial barrier to SIB feasibility highlighted by applicants is the “wrong payor
problem,” wherein it is unclear who ultimately sees cost savings, and therefore should be
responsible for paying for outcomes. Social Impact Bonds are pay-for-outcome mechanisms
where an additional fee is paid on top of principal investment. The additional funding comes, in
theory, from government savings on future intervention or social services. One of the key
questions in this framework becomes, which agency ultimately sees cost savings? In considering
preschool, a state or city agency may have more incentive to subsidize a Head Start preschool
classroom, where the cost is shouldered by the federal government, but savings are more likely
to occur at the state or city level (in the form of reduced costs to local early schooling). More
likely is the question of how to handle student mobility, where students receiving preschool in
one district or school zone may easily move during their early elementary years, taking the
savings benefit with them. Several applicants noted this as a political and financial barrier to SIB
feasibility.

Well, and then there’s also the — they call it — I’ve heard the term wrong check book or

wrong pocket problem. So if the state is the payer, are the savings actually state level
savings or are they local district savings, or are they a combination?

Who Should Benefit?
Just three the applicants interviewed expressed concern regarding private sector benefit

from social programming, which has become a key issue in the theoretical literature on the use of

165



SIB mechanisms (i.e., Warner, 2013). One interviewee who did express this concern, structured
their comment around the additional cost of using the SIB mechanism:

You know, in a traditional Pay for Success design, there is like an unavoidable leakage of

money out of the system, right? Because you are paying a risk premium to the investors.

They’re generating interest on their loans for whatever it is.

Instead of hesitation around private sector profit, a commonly asked question was, Who
should benefit? With the “who” not being public versus private sector, but which level of the
public sector. This concern coincides with the “wrong payor problem” discussed previously. A
particular concern across applicants was student mobility:

Not to mention that in all of those conversations about, well, I’'m not paying for kids that

are leaving my district, none of them ever talk about the fact that kids are also coming

into their district, and what were they getting somewhere else and who is paying for that.

Discussion

Moving forward, there was little suggestion that applicants from the sites that were
interviewed will continue with SIB-financed preschool expansion projects. Applicants were
aware of additional costs associated with SIB financing mechanisms. These payment schemes
involve more actors than typical performance-based contracting, require more rigorous
evaluation, as well as increased political capital to navigate relationships across public and
private partners. The use of SIBs overall is on the rise in the U.S., with dozens of projects
currently in the feasibility, contracting, or implementation phase. However, these are largely in
areas such as recidivism, homelessness, and workforce development, which have a longer history
with performance-based contracting mechanisms. Still, the next round of federally funded
feasibility studies may provide solutions to some of the barriers encountered by the 2016

applicants. Interviewees for the current study indicated that they were continuing to pursue
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financing and expansion options for their public preschool programs, outside of the SIB
framework. Across the sample, there was universal support for public preschool, although
program and finance mechanisms remain key questions.
I think the argument for public preschool and treating it as a public good is probably even
stronger than the argument for something like public higher education, and so I think

from sort of a, you know, a public policy, economic development, child development,
social justice and equity perspective, I think it’s tough to argue against public preschool.

Research and Policy Implications

Caution should be taken in approaching the use of a SIB financing mechanism to support
public preschool. The contracting mechanism of SIBs is complex and requires considerable cost-
benefit accounting to show areas of government savings within a medium-term time horizon.
Extensive cost benefit analysis can be an expensive, lengthy process for local governments
considering entering into a Social Impact Bond or Pay for Success agreement. Still, award
winners in the current study found the feasibility stage invaluable for conducting initial or
updated evaluations of their current preschool programs. Award winners and those furthest along
in the feasibility study process were those sites with established public-private partnerships in
preschool finance and delivery. The importance of public-private partnerships was highlighted
throughout interviews and will likely be a key factor as local and state programs expand. One
way in which public-private partnerships are undertaken in delivery is within blended
classrooms, which include seats for students from tuition-paying families, as well as students on
(privately funded) scholarship, or using Head Start, state pre-k, or child care subsidy (public)
funds.

Implementing “Universal” Preschool
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Something potentially overlooked in research on public preschool is providing clear
definitions of program elements. An important clarification in interview data was understanding
what is meant by “universal pre-k” or the division between federal, state, and city/district
programs. Here, the blending and braiding of funding streams is not only a hurdle for providers,
but may alter how we interpret evaluations of public programs. For example, in a public
preschool classroom with seats funded by Head Start, state pre-k, and tuition-paying families,
which program elements are children most exposed to? Do these children benefit from mixed
peer groups, beyond the benefits of Head Start standards and curricula? Ultimately, grant
applicants were largely focused on increasing access, potentially through the use of mixed
classrooms. One applicant describes their efforts to use blended classrooms to get closer to
“universal” preschool provision.

I think there’s a contingent in [our area] that would want that to produce universal pre-K

... just a vision perspective, that’s what I would say is you know, is there a way that we

could structure this that would result in universal pre-K. If not that, then what’s the next

step down? You know, do we expand to full day pre-K three... There’s some
opportunities I don’t think we’ve explored of looking at our financial model around pre-

K to look at how we might be able to do it in a better way, and potentially looking at like

tuition paying families versus eligible families, and how to sort of integrate both into our

pre-K classrooms and potentially have a financial model that supports expansion as a

result of that. ... I think in the back of our minds, like universal would be the ultimate

goal.
Limitations and Future Directions

There are a number of considerations that limit the internal and external validity of the
current study. The participation rate for interviews was approximately 60% of funded and non-
funded applicants. Interviews were conducted with select individuals at each site and represent
only a select piece of program development and implementation. In terms of external validity,

sites selected to apply for the Federal grant and may not be representative of sites nationwide that

are considering or have used SIB financed programs. While I have some quantitative data to
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triangulate findings from interview data, the empirical data is selective based on 2016 grant
applications. Finally, future studies will have to consider findings from the finished feasibility
studies. At present, there are too few completed studies to warrant additional analysis. Taking
these limitations into consideration, there is still an ample amount to be learned about challenges
facing local preschool programs as well as the potential use of SIB financing for program
expansion. Future research should consider take-up of preschool SIB or PFS programs, the
extent to which implemented projects match feasibility study plans, and their ultimate success in

supporting preschool expansion.
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Appendix A: U.S. Preschool Pay for Success Applications

Preschool Pay for Success
Project Location

Applicant/Project Leaser

Award Status
(2016)

Austin, Texas Austin Independent School District Not funded
Clatsop County and Northwest Oregon

Clatsop County, Oregon Kinder Ready Collaborative Funded

Cuyahoga County, Ohio Cuyahoga County Office of Early Childhood | Funded

Durham, North Carolina Durham County Not funded

Greenville, South Carolina Legacy Charter School Funded
City of Las Vegas Department of Youth

Las Vegas, Nevada Development and Strong Start Academy Not funded
Clear Creek and Hitchcock Independent

League City, Texas School District Not funded

Mecklenburg County, North Mecklenburg County Government and

Carolina Charlotte-Mecklenburg Schools Funded
Napa Valley Unified School District and

Napa Valley, California Napa County Office of Education (NCOE) Funded
New York State Office of Children and
Family Services and Council on Children and

New York State Families Not funded

Pittsburgh, Pennsylvania Office of Early Childhood, and Citiparks Not funded
Higher Expectations for Racine County and

Racine County, Wisconsin Racine County Public Schools Not funded

Rio Rancho, New Mexico Shining Stars Preschool Not funded

Santa Clara County, California | Santa Clara County Office of Education Funded
Colorado Department of Human Services,

State of Colorado Office of Early Childhood Not funded
Office of Hawaiian Affairs and Institute for

State of Hawaii Native Pacific Education and Culture Not funded
Minnesota Department of Education and

State of Minnesota school districts Funded

State of Oklahoma Oklahoma Department of Education Not funded
Ventura County Office of Education and First

Ventura County, California 5 Ventura County Funded
Early Learning Services for the City of West
Sacramento and Universal Preschool for West

West Sacramento, California Sacramento Not funded
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Appendix B: Study Instruments
Categories and Guidelines for Scoring PFS Feasibility Study Applications

Need for Project

o Applicants should clearly state and demonstrate the extent of the problem facing

the Target Population using data and other relevant information.
Quality of the Preschool Program Design

o Applicants should identify clearly specified and measurable outcomes for the
preschool program and explain how these outcomes can be achieved by the
program.

Preschool PFS Partnership

o The quality of an existing Preschool PFS Partnership, including the history of the
collaboration, or, if a Preschool PFS Partnership does not exist, the quality of the
plan to form a Preschool PFS Partnership.

o The extent to which the roles and responsibilities of members or proposed
members of a Preschool PFS Partnership are clearly described and are appropriate
and sufficient to successfully implement a PFS project.

Quality of the Work Plan

o The adequacy of the work plan to achieve the objectives of the proposed
Feasibility Study project on time and within budget, including clearly defined
responsibilities, timelines, and milestones for accomplishing project tasks on time.

o The adequacy of procedures for ensuring stakeholder feedback in the operation of
the proposed Preschool PFS Feasibility Pilot.

o The extent to which the time commitments of the project director and team and
other key project personnel are appropriate and adequate to meet the objectives of
the proposed project.

Quality of the Project Leadership and Team

o The Secretary will consider the quality of the project leadership and team. The
Secretary will consider the extent to which the applicant has the project and
financial management experience necessary to manage the Preschool PFS
Feasibility Pilot.

Budget Narrative

o The Secretary will consider the adequacy of resources necessary to complete the
Feasibility Study, including any philanthropic or other resources that may be
contributed toward the project. In determining the adequacy of resources, the
Secretary will consider the extent to which the budget will adequately support
program activities and achieve desired outputs and outcomes.

Competitive Preference Priority

o To meet this priority, an applicant must propose a Feasibility Study to evaluate if
PFS is viable that would evaluate social and emotional or Executive Functioning
Outcome Measures, or both. These potential outcome measures may be predictive
of future school success, cost savings, cost avoidance, and other societal benefits,
and may be appropriate to include in a PFS project.
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Researcher Codebook for Qualitative Analysis
of Feasibility Study Applications

Team Composition

o Applicant (name)
Project leader affiliation
Program delivery operator
Delivery method (public, private, or both)
Intermediary

o Other Stakeholders
Setting Characteristics

o Setting (urban, suburban, rural)

o Currently serving (number of preschool seats)

o Anticipated need (anticipated number of new seats)

o Existing resources: other
Target Population

o Eligibility criteria: age, poverty, English as a Second Language
Quality Elements

o Existing program expansion (Y/N)

o Plan to develop new program (Y/N)

o Research based curriculum (Y/N and name)

o Research based quality indicators (Y/N and name)
Outcomes

o Finalized measures (Y/N)

o Achievement measures (Y/N)

o Social-emotional measures (Y/N)

o Other school outcomes
Research Design

o Data sources

o Methodology identified (Y/N)

o Independent evaluator identified (Y/N and name)
Budget

o Amount requested

o Amount received

@)
@)
@)
O
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Interview Guide

Section I: Questions for both winning and losing SIB feasibility pilot applications
Part A: Motivation

1.

2.

3.

When did your organization first consider pursuing a Social Impact Bond as a means of
financing your program and activities?
What reasons motivated you to develop a proposal for a Social Impact Bond feasibility
pilot through the U.S. Department of Education?
Do you see the Social Impact Bond approach as a less risky approach to financing your
program operations?

a. How do you see your level of risk in comparison to the SIB investor in this

project? In comparison to the SIB intermediary?

Part B: Grant Application and Planning

4.

7.

8.
9.

10.

How much confidence did you have at the time you submitted your proposal that the
proposed feasibility pilot could lead to a successful Social Impact Bond working
arrangement? Please choose among the following:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
What did (or do) you see as the strongest aspects of your Social Impact Bond feasibility
pilot application?
What did (or do) you see as the weakest aspects of your Social Impact Bond feasibility
pilot application?
What do you think is the most innovative or transformative feature of Social Impact
Bonds?
How did you choose your evidence-based model for this Social Impact Bond project?
What other models did you consider? Are you confident in the evidence underlying your
chosen model?
Do you plan to continue with this evidence-based model?

Part C: Partnerships

11.

12.

13.

14.

15.

16.

17.

18.

How did you identify your proposed project partners for the Social Impact Bond
proposal?

Do the types of partners you considered or identified look any different than the
collaborations you have formed in the past to conduct your work?

Did you identify a potential investor for your Social Impact Bond proposal? How did
you go about this, or did an investor approach you to develop the proposal?

What do you see as most innovative about the Social Impact Bond approach to public-
private partnerships (if anything)?

In what ways does (or would) a Social Impact Bond change the nature of your
relationship to your project partners, compared to the typical ways you arrange contracts
for service delivery or other program operations?

Did you select an independent evaluator for the Social Impact Bond project?

Have you used independent evaluators previously to assess the effectiveness of the work
in your organization?

(If yes to both .16 and .17): Have you worked with this particular evaluator previously at
your organization?
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Part D: Preschool Program
19. Do you currently offer a public preschool program (aside from Head Start)?
a. Where are preschool programs offered? (i.e., center-based, school-based, etc)
20. Of the students enrolling in public kindergarten in your area, what is the approximate
proportion of students who have attended public preschool, Head Start, or private care?
21. Was there an existing public-private partnership to support/provide preschool prior to the
Social Impact Bond project?
a. What were the goals of that partnership?
22. Some national public preschool evaluations find that preschool intervention effects “fade
out” by third grade.
a. At this point, have you been able to track or determine any medium- or long-term
outcomes?
b. What do you see as the biggest challenge facing your current preschool program,
in terms of its effectiveness towards long-term outcomes?
23. What is the estimated capacity of your current preschool program, in terms of classroom
space, staff, and expenses?
a. How was local capacity taken into account when undertaking the SIB feasibility
proposal/study?

Section II: Questions for winning proposals only

Part E: Determining and Assigning Roles

24. Have you settled on an intermediary for carrying out your Social Impact Bond?

25. Have you settled on an investor for financing your Social Impact Bond?

26. Are you reaching out to populations that are otherwise less likely to be served (or more
costly to serve)? How is this reflected in repayment terms for the SIB?

27. What types of roles are the intermediator and/or investor playing in executing the Social
Impact Bond pilot activities?

28. What strategies have you used in the Social Impact Bond partnership to make key
decisions, for example, in balancing stakeholder interests and authority over different
aspects of the project?

29. How much influence does each Social Impact Bond project partner or stakeholder have in
determining the following (note: please also indicate which partner(s) or stakeholder(s)
have a role in these tasks):

Which outcomes to measure

The target population/eligibility criteria and number to serve

Measures and methodologies for evaluation

Terms of re-payment of investor(s) and timeline for re-payment

Budget items

Project deliverables?

30. Have any conflicts of interest or related problems emerged among the implementing
partners?

mo o o

Part F: Evidence and Evaluation
31. What types of evidence show that the proposed intervention could lead to government
savings large enough to repay investors?
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32. Did you conduct a cost-benefit analysis (CBA) to evaluate the viability of a SIB project?
a. How did you determine the key cost/benefit components for the CBA?
b. Is there a publicly available copy of the CBA that you could share with us?
33. Does the expectation for employing an evidence-based model limit (or support) the
testing of new innovations?
34. Will you measure SIB program impacts with an experimental or quasi-experimental
research design? How are the project deliverables linked to impact measures?
35. How will the intermediary/arbitrator determine how much should be repaid to the
investor based on the results?
36. Have you established the terms of repayment in the contract, or have these provisions
been discussed in the feasibility pilot?
37. At this point in the feasibility project, how much confidence do you have that your Social

Impact Bond project will succeed? Please choose among the following:
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Section III: Questions for denied proposals only

Part G: Working Outside of the USDOE Grant

38. Having not been selected for the U.S. Dept of Education Social Impact Bond feasibility
pilot, are you still pursuing a Social Impact Bond arrangement?

39. Are you pursuing your project/program goals through other means of collaboration or
funding? (If so, what are you doing instead?)

40. Are you working to implement the evidence-based model included in your application?
(Why or why not)?

41. How likely do you think it is that you will undertake a Social Impact Bond project in the
future? Please choose among the following:

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Appendix C: Emergent Themes and Sample Codes

Thematic Category

Sample Focus Codes

Applicant and organization
background information

Interviewee experience with SIB/PFS
Applicant history with SIB/PFS
Demographic information on district (/city/state)

Motivation to pursue PFS
and Understanding of PFS
structure

Technical understanding of SIB/PFS
Experience with performance based contracting
Using SIB/PFS as opportunity to innovate

Grant application and
planning

Benefit of grant process
Timeline of grant application and evaluation
Difficulty with application

Motivation to expand
preschool program

Public preschool as public good
Demand for additional seats
Belief in positive outcomes

Plans for preschool growth

Current plans to add seats

Current plans to reform preschool  (curriculum, teaching

force, site expansion)
Progress toward expansion (including financing)

Funding outside of PFS
Feasibility grant

Existing financial capacity
Legislative change
Combination or “braided” funding

Program evaluation

Previous evaluation results
Informal evaluation during application process
Using PFS pilot program for evaluation

Data and evaluation methods

Availability of data
Accessibility

Preschool outcomes

Measuring outcomes
Long- vs. short-term outcomes
Potential outcomes of interest

Evidence based or “quality”
features of preschool

Implementing evidence based changes
Current features of preschool program

program Quality indicators

Capacity Finding capacity (facility, instructional) for expansion
Current capacity (facility, instructional)
Capacity challenges to feasibility

Partnerships Experience with contracting

Primary partnerships: technical assistance
Working with intermediary

Policies and politics

District (city/state) commitment to preschool

Use of political capital

District (city/state) changes to address project (funding,
evaluation, data)
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Appendix D: Sample Analysis Matrix

Preschool Financing Capacity and Goals

Quote

Notes

“We have removed demonstration projects because they’ve
been implementing [the program] for a very long time, so
they have a lot of funders, private funders, that support their
early childhood program. And then we have programs that
also braid and blend with the preschool special education
fund, and they also braid and blend with childcare, Head
Start, and general fund dollars. So we actually just published
the guide on braiding and blending the fund.”

“..the private pay might be 100%. It could be just the copay if
a parent has the subsidy... We also have something called
expansion slots, which are half day slots that the state gives
away. So they could have those state funded slots... they
could have some funding for their Special Ed slots if Special
Ed kids are also in [preschool]...Some sites get a little bit of
money from the USDA...And I think that Head Start, they’1l
have a crazy quilt of funding, some of them have their own
fundraising, etc.”

“There’s some opportunities I don’t think we’ve explored of
looking at our financial model around pre-K to look at how
we might be able to do it in a better way, and potentially
looking at like tuition paying families versus eligible
families, and how to sort of integrate both into our pre-K
classrooms and potentially have a financial model that
supports expansion as a result of that.”

What do we mean when we talk
about “state,” “universal,” or
“public” preschool more
generally?

SIBs and PFS agreements are
complicated, but in line with
challenges programs already face.

“So we need to give this program 2,000 more dollars for
every child that they serve...So we are not paying for basic
operations. The idea is that while we have a target number of
kids that they’ll serve, that’s because we want to give them
enough money to improve quality for that number of kids.
But it’s not the main source of funding.”

“...There was maybe $3,000 here, $5,000 here...they were
able to cobble together $2 million of the quality improvement
fund, so that’s kind of how we’re moving forward.”

In some instances, local agencies
are trying to supplement existing
programs that are in need of
quality improvements or have
struggled with sustainability

“Always intended to target with our dollars for preschool the
population that doesn’t qualify for either Head Start or state
preschool. So we really wanted to serve the, you know,
working poor population, the families that are just a little bit
over income to qualify for a publicly funded space.”
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