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Disclaimer

This report was generated by large language models, overseen by a human editor.
It represents the honest opinion of The Catalogue of Errors Ltd, but its accuracy
should be verified by a qualified expert. Comments can be made here. Any errors
in the report will be corrected in future revisions.

I am wiser than this person; for it is likely that neither of us knows

anything fine and good, but he thinks he knows something when he

does not know it, whereas I, just as I do not know, do not think I know,

either. I seem, then, to be wiser than him in this small way, at least:

that what I do not know, I do not think I know, either.

Plato, The Apology of Socrates, 21d

To err is human. All human knowledge is fallible and therefore un-

certain. It follows that we must distinguish sharply between truth

and certainty. That to err is human means not only that we must con-

stantly struggle against error, but also that, even when we have taken

the greatest care, we cannot be completely certain that we have not

made a mistake.
Karl Popper, ‘Knowledge and the Shaping of Reality’
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Overview

Citation: Gray-Lobe, G., Pathak, P. A., and Walters, C. R. (2023). The Long-Term
Effects of Universal Preschool in Boston. Quarterly Journal of Economics, Vol. 138,
No. 1, pp. 363–411.

URL: https://academic.oup.com/qje/article/138/1/363/6701924

Abstract Summary: This study uses admissions lotteries to estimate the effects of
large-scale public preschool in Boston on college-going, college preparation, stan-
dardized test scores, and behavioral outcomes. The findings illustrate possibilities
for large-scale modern, public preschool and highlight the importance of measuring
long-term and non-test score outcomes in evaluating the effectiveness of education
programs.

Key Methodology: The study uses a lottery-based research design with admissions
lotteries as instruments for preschool enrollment to estimate causal effects, employ-
ing two-stage least squares (2𝑆𝐿𝑆) in the sample of randomized applicants.

Research Question: What are the long-term effects of large-scale public preschool
in Boston on college-going, college preparation, standardized test scores, and behav-
ioral outcomes?

2

https://academic.oup.com/qje/article/138/1/363/6701924


Summary

Is It Credible?

Gray-Lobe et al. evaluate the long-term effects of Boston’s public preschool program
using a lottery-based design. They claim that preschool enrollment “boosts college
attendance as well as SAT test taking and high school graduation” and decreases
“high school disciplinary measures including juvenile incarceration,” while having
“no detectable effect on state achievement test scores” (p. 363). The article is no-
table for providing randomized, long-term evidence on a large-scale public program,
tracking students for roughly two decades. The central narrative is that early child-
hood interventions can yield significant long-term educational and behavioral ben-
efits even if medium-term test score gains fade out.

The headline claim regarding college enrollment is the most robust finding in the ar-
ticle. The authors utilize National Student Clearinghouse data, which suffers from
very low attrition, to show an 8.3 percentage point increase in on-time college en-
rollment (p. 382). However, the claim that the program boosts college graduation
is not statistically significant due to a lack of precision, as the youngest cohorts had
not yet reached graduation age (p. 385). Furthermore, the estimated treatment effect
represents a local average treatment effect relative to a mixed, unobserved counter-
factual. The authors estimate that lottery losers often attended Head Start or pri-
vate preschools (p. 379). Consequently, the study measures the value of winning a
Boston public preschool lottery relative to a mix of alternative early childhood envi-
ronments, rather than a strict comparison against no preschool at all.

The claims regarding secondary outcomes—such as high school graduation, disci-
plinary infractions, and the lack of effects on state achievement tests—require more
cautious interpretation. These outcomes rely on the Massachusetts state adminis-
trative database, which exhibits significant differential attrition. Applicants who re-
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ceived a preschool offer were 2.8 percentage points more likely to be observed in the
state data and 3.8 percentage points more likely to have any state test score across
grades 3–10 (p. 381). This differential follow-up compromises the initial random as-
signment, potentially introducing selection bias into the analysis of test scores, disci-
pline, and high school graduation. The authors acknowledge this limitation, noting
these results should be interpreted with caution, but they do not employ bounding
exercises to quantify the potential magnitude of this bias.

Other methodological choices also complicate the secondary findings. The positive
effect on SAT performance is largely driven by an 8.5 percentage point increase in
the likelihood of taking the test at all (p. 388). While the authors find significant ef-
fects on achieving top-quartile scores, suggesting some intensive margin gains, the
unconditional score effects heavily reflect this extensive margin (pp. 388–391). The
reduction in juvenile incarceration relies on a very narrow measure—attendance at
a Department of Youth Services facility—which has an extremely low base rate of
0.7% in the control group (p. 395). While the relative effect size is large (effectively
negating the baseline risk), this measuremay not capture broader criminal justice in-
volvement. Additionally, the study tests a large number of outcomes without formal
adjustments for multiple comparisons, raising the risk that some marginally signifi-
cant findings are spurious.

Finally, the external validity of the findings is constrained by the historical context
and the specific nature of the program. The cohorts studied applied between 1997
and 2003, a period predating the large-scale expansion of charter schools that now
alters the educational landscape (p. 372). While described as a “universal” program
because eligibility was not income-restricted—a definition consistent with academic
literature (p. 368)—the programwas heavily rationed and primarily served a disad-
vantaged, self-selected applicant pool (pp. 368–374). Extrapolating these historical
results to contemporary proposals for fully funded, non-rationed universal entitle-
ments should be done carefully. While the authors compare the program’s costs
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to Head Start and other interventions, the absence of a formal cost-benefit analy-
sis limits the study’s direct policy utility, as the program was relatively expensive
at roughly $13,000 per student in 2020 dollars (p. 369). Despite these limitations,
the study provides credible evidence that winning a lottery for this specific public
preschool program meaningfully increased the likelihood of subsequent college en-
rollment.

The Bottom Line

The study provides credible evidence thatwinning a lottery to attend Boston’s public
preschool program in the late 1990s and early 2000s increased long-term college en-
rollment. However, claims regarding high school graduation, disciplinary improve-
ments, and a lack ofmedium-term test score effects are less certain due to differential
attrition in the state administrative data. Furthermore, the results represent the ef-
fect of the program relative to a mixed counterfactual of other preschool options and
no preschool, complicating direct assessments of the program’s absolute value.
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Potential Issues

Differential attrition may bias findings for non-college outcomes: The study’s
causal claims for outcomes derived from the Massachusetts state administrative
database (SIMS) are potentially compromised by significant differential attrition.
The authors report that applicants who received a preschool offer were 2.8 percent-
age points more likely to be observed in the SIMS file and 3.8 percentage points
more likely to have any state achievement test (MCAS) score across grades 3–10
(p. 381, Table II). This differential follow-up means the treatment and control
groups are no longer as-good-as-randomly-assigned for the analysis of high school
graduation, SAT-taking, disciplinary outcomes, and MCAS test scores. The authors
acknowledge this limitation, stating that these results “should be interpreted with
more caution than results for our primary postsecondary outcomes” (p. 381). They
investigate the issue by showing that the post-attrition samples have observable
imbalances; for instance, the offered group is significantly more likely to be female
and have limited English proficiency (Appendix Table A5, p. 59). While the
authors argue that this attrition may itself be a causal effect of preschool increasing
attachment to the public school system (p. 381), the article does not present formal
bounding exercises, such as Lee bounds, to quantify the potential magnitude of
the selection bias. This omission is important, as the central narrative of test score
“fade-out” and the positive findings on high school graduation and behavioral
improvements rest on this potentially biased data.

The estimated treatment effect is relative to a mixed and unobserved counterfac-

tual: The study estimates the Local Average Treatment Effect (LATE) for students
who attend Boston Public Schools (BPS) preschool only when offered a spot. The
interpretation of this effect is complicated because the alternative for these students
is not necessarily the absence of preschool. The specific counterfactual for each stu-
dent is unobserved. To approximate it, the authors use aggregate enrollment data

6



from a period of program expansion to estimate what lottery losers do instead, con-
cluding that on the margin, new BPS students are drawn from Head Start (33%),
private preschool (29%), and no preschool (38%) (p. 379). This analysis relies on
the “strong assumption” that changes in BPS enrollment are unrelated to other fac-
tors affecting these shares. Because the counterfactual is an estimated mix of dif-
ferent alternatives rather than a single, known condition, it is difficult to isolate the
value of public preschool compared to no preschool. While the authors argue this is
the “policy-relevant parameter for evaluating expansions of BPS preschool” (p. 379),
this mixed counterfactual complicates cost-benefit interpretations and understand-
ing the specific sources of the program’s effects.

The study’s external validity is limited by its historical context and program char-

acteristics: The findings are based on cohorts who applied to preschool between
1997 and 2003. The authors note that this period predates significant changes in the
urban education landscape, such as the “large-scale expansion of Boston’s charter
sector” (p. 372). They argue that the absence of a large charter sector is a strength
for isolating the preschool effect, as charters could be a “confounding fallback op-
tion” in later years (p. 372), though they do find suggestive evidence that preschool
reduced charter attendance in early grades (p. 400). Nonetheless, this historical con-
text differs from the current policy environment. Furthermore, the article’s framing
of the program as “universal” may not align with the common lay understanding of
the term. The authors define “universal” based on eligibility being open to all res-
idents regardless of income, following academic convention (p. 368), but they note
that in practice, the program was heavily rationed. The applicant pool was there-
fore a self-selected, relatively disadvantaged group, not a representative sample of
all Boston children (pp. 368, 374). While the authors suggest the program’s “un-
evenness or even mediocre implementation” may make the results more generaliz-
able to the challenges of scaling up programs (p. 371), extrapolating findings from
a rationed program serving a specific population two decades ago to contemporary
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proposals for a fully-funded, non-rationed universal entitlement requires caution.

The analysis does not explore changes in parental investment as a potential

mechanism: The article probes mechanisms for its long-term findings by examining
student-level outcomes on the pathway to college, such as test scores, discipline,
and peer effects (pp. 365–366). However, it does not investigate a plausible
alternative mechanism: changes in parental behavior and investment. Access to
free, public preschool provides a significant transfer of resources (both time and
money) to families. These resources could be reinvested in children in other ways
during their subsequent K–12 years, potentially driving the observed long-term
effects on college-going. The study is limited by the absence of data on household
expenditures or parental time use, and the authors appropriately focus on school-
based mechanisms that their administrative data can illuminate (pp. 399–400).
Still, the omission of the parental investment channel leaves a significant gap in
understanding why the preschool program was effective.

The interpretation of SAT results is complicated by endogenous test-taking: The
study finds that preschool attendance increases the rate of SAT test-taking by a statis-
tically significant 8.5 percentage points (p. 388). This effect on the extensive margin
complicates the interpretation of effects on SAT scores. The authors analyze uncondi-
tional scores (where non-takers are coded as zero) and find that preschool increases
the likelihood of scoring above the bottom quartile and in the top quartile for math.
They are transparent that this unconditional effect “combines the extensive-margin
impact on SAT-taking and any intensive-margin effects on scores” (p. 391). They also
correctly note that estimates of average scores conditional on taking the test “may
be contaminated by composition effects” and are statistically indistinguishable from
zero (p. 391). While the authors argue that the top-quartile effects are large enough
to suggest real gains beyond just marginal entrants (p. 391), readers should be cau-
tious not to interpret the general SAT results as unambiguous evidence of improved
underlying academic ability, given the strong influence of test-taking rates.
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The measure of juvenile incarceration is narrow: The study reports a statistically
significant 1 percentage point reduction in juvenile incarceration, which is a key com-
ponent of the positive finding for the high school disciplinary index (p. 395). The
measure of incarceration is defined as “whether a student is ever observed attending
aMassachusettsDepartment of Youth Services (DYS) school” (p. 394). This captures
a severe outcome—residential commitment—but does not capture other significant
interactions with the justice system, such as arrests or probation. The base rate for
this outcome is extremely low in the control group (0.7%, p. 395), suggesting the
measure captures only the most severe cases of delinquency. While the relative ef-
fect size is substantial—effectively eliminating the baseline risk—the specific finding
on incarceration may not reflect the program’s impact on broader criminal justice
involvement.

The absence of a cost-benefit analysis limits the study’s direct policy utility: The
article is situated within a literature where cost-benefit analysis is a central feature
of evaluating early childhood interventions. The authors report that the BPS pro-
gram was relatively expensive, costing “roughly $13,000 (2020 dollars) for full-day
preschool,” which is more than many other state and federal programs (p. 369).
While the article provides the first randomized long-term evidence on educational
attainment for such a program and compares these effects to Head Start and Perry
Preschool (p. 403), it does not attempt to monetize these benefits (e.g., through pro-
jected lifetime earnings) to compare them against the program’s costs. This omis-
sion makes it difficult for policymakers to assess whether the program represents an
efficient use of public funds and limits the ability to judge the practical, economic
significance of the findings.

The analysis of numerous outcomes lacks consistent adjustment for multiple

comparisons: The study tests a large number of outcomes across several domains,
including postsecondary enrollment, high school progress, SAT scores, and dis-
ciplinary incidents. When conducting many statistical tests, there is an elevated
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risk of finding statistically significant results purely by chance. The article does
not report using standard methods to adjust for multiple comparisons, such as
Bonferroni corrections, in its main results tables. This concern is mitigated for some
findings; the primary college enrollment effects are highly significant (𝑝 < 0.01),
and the authors use a summary index for disciplinary outcomes to aggregate signals
(p. 394). They also employ joint testing strategies in their heterogeneity analysis to
address this concern (pp. 396–398). However, for main effect estimates that are only
marginally significant, such as “Ever enrolling in any college” (𝑝 < 0.1) (p. 383), the
lack of formal adjustment in the primary tables reduces confidence that the findings
are not spurious.

The evidence for an effect on college graduation is statistically imprecise: The arti-
cle’s abstract highlights that preschool boosts “college attendance,” and the analysis
of this outcome is robust. The evidence for the more definitive outcome of college
graduation, however, is not statistically significant. The authors report a point esti-
mate suggesting a 5.2 percentage point increase in the likelihood of ever graduating
from any college, but they are transparent about the lack of statistical power, stating,
“we cannot reject that these graduation effects equal zero due to a lack of statistical
precision” (p. 385, Table III). This imprecision is partly due to the fact that the two
most recent cohorts in the study were too young to have their graduation outcomes
observed. While the authors are clear about this limitation, the narrative emphasis
on the “quantitatively large” point estimate (p. 385) should be weighed against the
statistical uncertainty.

Minor transparency and presentation issues are present: Several minor issues re-
lated to sample definitions and baseline balance could be clarified. First, the main
descriptive table shows a statistically significant pre-treatment imbalance on gender
(𝑝 < 0.01), with the offered group being more likely to be female (p. 374, Table
I). The authors address this by controlling for gender in all models and conducting
a sensitivity analysis that shows the results are not driven by this control, but the

10



imbalance itself is notable (p. 385). Second, there is a small discrepancy between
the total randomized sample of 4,215 applicants mentioned in the text (p. 375) and
the sample of 4,175 used in the main regression tables (p. 383); this drop of 40 stu-
dents is explained in the online appendix as a failure to match students to the NSC
database (Appendix Table B1, p. 72). Finally, the subgroup analysis in Table VIII
uses a smaller sample for the analysis by free/reduced-price lunch status because
this variable is only available for students who appear in the state administrative
data, a necessary data constraint that is explained in the table notes (p. 397).
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Future Research

Bounding exercises for differential attrition: Future work should apply bounding
techniques, such as Lee bounds, to the state administrative data to quantify the po-
tential selection bias introduced by differential follow-up rates. This would clarify
the robustness of the findings on high school graduation, discipline, and medium-
term test scores.

Formal cost-benefit analysis: Given the high per-pupil cost of the Boston preschool
program, future research could integrate the estimated effects on college enrollment
and other outcomes into a comprehensive cost-benefit framework. Projecting life-
time earnings andmonetizing behavioral impactswould help policymakers evaluate
the program’s return on investment beyond the comparative effectiveness analysis
provided.

Exploring parental investment mechanisms: Future studies could investigate how
access to public preschool alters household resource allocation. Collecting data on
parental time use and expenditures would help determine whether the long-term
benefits of preschool are mediated by parents reinvesting the time and money saved
on childcare into other forms of child development.
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