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Abstract

States and localities have rapidly expanded their provision of and participation

in full-day kindergarten over the past few decades. This study explores the effect

of those full-day kindergarten expansions on academic achievement and provides the

first evidence on how these policy changes impact school system performance. Using

variation across states and over time in full-day kindergarten, I investigate the impact of

expansions on subsequent student achievement, in the third through eighth grades, and

on Hispanic-white and black-white test score gaps. Full-day kindergarten contributes to

improved overall academic performance in both reading and math in the later grades,

but may in fact exacerbate achievement gaps, particularly for black students.

JEL codes: I24, I28, J13

Keywords: early childhood education, kindergarten, instructional time, achievement gaps
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The Impact of Full-day Kindergarten Expansions on Achievement Gaps

I. INTRODUCTION

This study explores the impact of dramatic full-day kindergarten expansions across states

and over time on academic achievement. I couple district-level academic achievement data

from the Stanford Education Data Archive with data on full-day kindergarten expansions

to investigate the relationship between full-day kindergarten availability and subsequent

student achievement and test score gaps. In particular, the project focuses on the systemic

impact of providing full-day kindergarten by focusing on subsequent student achievement and

racial and ethnic achievement gaps in places that expand full-day kindergarten offerings. By

leveraging variation across states and—within one state, across districts—and over time, the

research design seeks to isolate the effects of full-day kindergarten expansions on subsequent

student achievement and racial/ethnic achievement gaps. This work speaks directly to the

impact of state education policies around full-day kindergarten, rapidly changing in the time

period of interest, on educational achievement and educational inequality.

The early childhood years have been a focus of policymakers, practitioners, and re-

searchers, particularly as a time to address significant school entry achievement gaps. The

early emergence of achievement gaps by race/ethnicity and socioeconomic status has been

well-established in the literature (Fryer & Levitt 2004, Fryer & Levitt 2006, Lee & Burkam

2002, Murnane, Willett, Bub & McCartney 2006). Test score gaps by race and socioeco-

nomic status are already large at the beginning of formal schooling and persist throughout

the schooling years. These sizable gaps have led policymakers to consider early childhood

interventions, and full-day kindergarten in particular has been an area of considerable at-

tention and growth. The number of kindergarteners in full-day settings has increased dra-

matically over the last two decades, but there is no evidence on the effectiveness of these

expansions in improving subsequent student achievement and addressing inequality in early

skill development.
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This paper contributes new evidence to this conversation by exploring how full-day

kindergarten expansions have affected overall student achievement and test score gaps. The

motivating research question is whether or not states that expanded full-day kindergarten

experienced corresponding boosts in subsequent student achievement in the third through

eight grades, and whether those expansions reduced or exacerbated Hispanic-white and black-

white test score gaps. I use the variation across states and over time, in a period of dramatic

full-day kindergarten expansions, and find that full-day kindergarten expansions were as-

sociated with improved academic performance in both reading and math in later grades.

While there is suggestive evidence of a decrease in the Hispanic-white reading gap in third

grade, greater provision of full-day kindergarten appears to have enlarged Hispanic-white

and black-white math gaps.

In presenting the evidence on the impact of full-day kindergarten expansions, the paper

proceeds as follows. The next section discusses further the rationale for studying this question

as well as previous, related research. Section 3 details the study, including the data and

empirical strategy. In Section 4, I summarize the results and Section 5 concludes with

discussion of the implications of the study findings.

II. STUDY MOTIVATION

Investment in early childhood has gained significant traction in recent years as an effi-

cient and equitable means to compensate for the impoverished developmental environments

in which many disadvantaged children grow up (Currie 2001, Heckman 2000, Heckman &

Masterov 2007). The developmental literature has coalesced around the notion that children

experience declining developmental plasticity and thus early investments—by altering cog-

nitive and social skill development when the brain is most malleable and able to adapt its

functioning—are more likely to substantially and permanently affect long-term life chances

(Shonkoff & Phillips 2000, Knudsen, Heckman, Cameron & Shonkoff 2006).

There is also a growing body of empirical evidence that early childhood programs reap

long-term effects for participants, generating substantial private and social returns that
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far outweigh the program costs. Long-term evidence from the Abecedarian Project, Perry

Preschool Project, Head Start, and the Project STAR class-size reduction intervention sug-

gests that interventions in the preschool and early school years can have substantial effects

on schooling attainment, labor market success, and other measures of health and well-being

into adulthood (Chetty et al. 2011, Deming 2009, Schweinhart, Montie, Xiang, Barnett,

Belfield & Nores 2005). Improvements in life chances include better health and higher rates

of college-going (Campbell, Conti, Heckman, Moon, Pinto, Pungello & Pan 2014, Dynarski,

Hyman & Schanzenbach 2013). While these “existence proofs” have garnered significant

attention and focus on the early childhood years, less is known about how to implement

programs effectively at scale, whether programs should be targeted or universally provided,

and at what age programs are most effective.

Full-day kindergarten as a policy lever has been an area of considerable activity over the

past two decades. Table 1 displays features of children’s early childhood experiences as mea-

sured across two kindergarten cohorts, 1998 and 2010, in the Early Childhood Longitudinal

Study (ECLS-K). While full-day kindergarten participation–and provision as measured by

principal reports of school-level policy–has increased substantially across the two waves of

the ECLS-K, other aspects of the early childhood experience have remained relatively sta-

ble, including preschool and Head Start participation and small class size in kindergarten,

despite growing interest in the early childhood years more generally.

In the United States, nearly all students attend kindergarten, viewed as a transition year

to formal schooling, and at present the vast majority of students in kindergarten are in full-

day settings. As depicted in Figure 1, full-day kindergarten eclipsed half-day provision as

a proportion of all kindergarten enrollment in 1995 and now constitutes greater than three-

quarters of kindergarten enrollment in both private and public schools. While there was brief

federal attention on full-day kindergarten in the Obama Administration, the policy activity

on full-day kindergarten has all taken place at the local and state levels, with 10 states and

DC providing full-day kindergarten at no charge to all children per state statute (Children’s
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Defense Fund, 2014). Several states have made considerable legislative efforts towards full

provision of full-day, including Arizona, Indiana, Ohio, Oregon, and Minnesota. While only

11 states formally define full-day kindergarten in state statute, 24 states specify a funding

formula that funds full-day kindergarten at or above the level of first grade (Education

Commission of the States, 2012).

Figure 1: Kindergarten Enrollment of Three to Six-year Olds (in thousands)
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Source: U.S. Department of Commerce, Bureau of the Census, CPS October School Enrollment Supplement,
1990-2015.

There is also considerable variation across states over the time period in Figure 1. Ac-

cording to the Current Population Survey (CPS) October School Enrollment Supplement,

37 states were at 40 percent or below in full-day kindergarten enrollment in the 1990s. By

2010, only two states had approximately 40 percent or less of their kindergarten students in

full-day settings. Figures 2 and 3 depict the state-level variation in full-day kindergarten in
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the 2000-2001 school year and the 2009-2010, the earliest and latest kindergarten cohorts for

the period of analysis in this study. The figures plot in ascending order the proportion of all

kindergarten students in full-day settings for all 50 states and DC, using three-year moving

averages.

Figure 2: Proportion in Full-day Kindergarten by State, 2000
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Source: CPS October School Enrollment Supplement (Flood, King, Ruggles & Warren 2015).
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Figure 3: Proportion in Full-day Kindergarten by State, 2009
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Source: CPS October School Enrollment Supplement (Flood et al. 2015).

As displayed in Figures 2 and 3, there has been an overall shift to greater provision

of full-day kindergarten over time, but it is also the case that at any given point of time,

there is considerable variation across states. The following figures display trends in full-day

kindergarten provision among groupings of states. First, Figure 4 displays the trends in full-

day kindergarten participation among “high” and “low change” states, as defined by states

that were above or below the mean for change in full-day kindergarten participation from

2000 to 2009. The mean percentage-point change in proportion in full-day kindergarten was

approximately 17. Twenty-two states fall in the “high change” category.

8



Figure 4: Proportion in Full-day Kindergarten among High and Low Change States
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Source: CPS October School Enrollment Supplement (Flood et al. 2015).

In Figure 5, trends for “high” and “low provision” states are provided. “High provision”

is defined as those states above the mean for proportion in full-day kindergarten in 2009.

The mean participation rate in full-day kindergarten in the 2009-2010 school year was 74

percent. Thirty-one states were above that mean and were classified as “high provision.”
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Figure 5: Proportion in Full-day Kindergarten among High and Low Provision States
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Source: CPS October School Enrollment Supplement (Flood et al. 2015).

A. Prior Research

A growing body of work has established the importance of kindergarten, both the quality

of kindergarten environments and the skills children demonstrate in the kindergarten year,

for later life outcomes (Chetty, Friedman, Hilger, Saez, Schanzenbach & Yagan 2011, Duncan

et al. 2006). Recent work has also used the plausibly exogenous timing of kindergarten avail-

ability to estimate impact. Cascio (2009) relies on the varied timing of state kindergarten

grants to school districts to estimate the long-term effects of kindergarten availability. She

finds effects for white children in the form of lower likelihood to drop out of high school and

lower institutionalization rates as adults. She does not find similar effects for blacks–though

black children experienced similar increases in public kindergarten enrollment–which is likely

due to the crowd out of other early childhood interventions available to disadvantaged pop-

ulations (Cascio 2009). Dhuey (2011) similarly exploits variation in public kindergarten

10



expansions, though she uses significant increases in kindergarten availability within a state

for identification. She finds that Hispanic children and those who live in immigrant house-

holds, are of low socioeconomic status, and do not speak English experience benefits from

the availability of kindergarten with lower likelihood of being below grade for age and higher

wages as adults (Dhuey 2011).

Using Project STAR data, researchers find that kindergarten test scores are highly cor-

related with important, long-term outcomes including college attendance, adult earnings,

home ownership, and retirement savings (Chetty et al. 2011). They find that kindergarten

intensity, as operationalized by small class size, predicts college attendance. In addition,

kindergarten quality measured by teacher experience and peer ability relates to college at-

tendance and higher earnings. While they observe fade out of kindergarten quality effects

in test scores, the positive effects on sociocognitive measures remain (Chetty et al. 2011).

Fitzpatrick, Grissmer, and Hastedt (2011) capitalize on quasi-randomness in dates of test

administration to estimate gains to schooling over the course of the kindergarten and first-

grade years. They find that one year of schooling corresponds to 1.2 standard deviations

(sd) on reading tests and 0.9 sd on math tests in those early grades, over and above the

normal developmental growth children are experiencing.

Despite its popularity, there is a very small literature on the impact of full-day kinder-

garten, largely lacking in rigor and increasingly dated for application to current contexts.

Importantly, in this literature full-day kindergarten is compared to half-day kindergarten,

rather than no kindergarten attendance at all in contrast to the broader evidence on preschool

participation. The existing literature on full-day kindergarten takes two forms: studies us-

ing nationally representative data and district- and school-level evaluations. In observational

studies using the 1998 ECLS-K, researchers found significant differences between full- and

half-day kindergarteners on literacy and mathematics assessments at the end of the kinder-

garten year (Cannon et al. 2006, DeCicca 2007, Lee et al. 2006, Votruba-Drzal et al. 2008).

These full-day kindergarten advantages—as measured by test scores—are somewhat persis-
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tent into first grade (Cannon et al. 2006, DeCicca 2007), but not longer present in third

grade (Cannon et al. 2006, Votruba-Drzal et al. 2008) or fifth grade (Votruba-Drzal et

al. 2008). Additional smaller-scale evaluations mirror the ECLS-K findings (Hall-Kenyon,

Bingham & Korth 2009, Zvoch, Reynolds & Parker 2008). In general, findings suggest some

positive associations in the early schooling years, but these studies are now dated and re-

main subject to concerns about selection bias in student assignment to—or school or district

provision of—full-day kindergarten.

Experimental results, based on student-level data from districts that used lottery assign-

ment to full- and half-day kindergarten settings, suggest that full-day kindergarten has a

sizable, positive effect (0.31 s.d.) on end-of-kindergarten literacy skills (Gibbs 2014). These

effects are notably larger in magnitude than those found in the prior, observational literature.

Figure 6 summarizes the study results. In particular, Hispanic students benefitted greatly

from assignment to and participation in full-day kindergarten as compared to their peers

in half-day kindergarten settings. Notably, this study only includes early literacy outcomes

and could not explore mathematics.

Figure 6: Full-day Kindergarten Impact Estimates
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In this context, Hispanic students were the only sizable, non-white student subgroup, and

the effects are important in that they nearly close the Hispanic-non-Hispanic literacy skills

gap by the end of the kindergarten year, as depicted in Figure 7. The present study allows

for further investigation of the role of full-day kindergarten in addressing early schooling

race/ethnicity achievement gaps.

Figure 7: Full-day Kindergarten Impact on Literacy Skills Gaps
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B. The Current Study

To more fully understand the relationship between kindergarten policies and inequal-

ity, this study seeks to answer the following questions: Do full-day kindergarten expansions

impact subsequent student achievement? Do full-day kindergarten expansions affect racial

and ethnic achievement gaps? This study complements and extends the existing literature

in a few ways. First, the research design relies on a quasi-experimental approach, lever-

aging differential exposure to kindergarten policy changes by geography and over time, to

generate plausibly causal estimates of program impact. In addition, this work uses newly
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available data sources to explore these questions in more current policy contexts with a focus

on the policy relevant outcomes of subsequent student achievement and achievement gaps.

The study includes reading and math outcomes as well as Hispanic-white and black-white

test score gaps. Moreover, the investigation pertains to the systemic impact of full-day

kindergarten, rather than focusing on the participant level effects, generating policy-relevant

estimates of the impact of expansions. No work to date has leveraged the dramatic changes

in full-day kindergarten policy in the 2000s to look at these outcomes of interest, and to

specifically connect to implications for inequality.

III. EMPIRICAL APPROACH

This study investigates the impact of full-day kindergarten policy changes using cross-

state and over-time variation. Importantly, there is considerable variation in state policy

governing the provision and availability of full-day kindergarten during the time period of

study with several states implementing policies to immediately or over time scale up to full

provision of full-day kindergarten.

A. Data

This study relies on the Current Population Survey (CPS) October School Enrollment

Supplement for full-day kindergarten data and the Stanford Education Data Archive (SEDA)

for student achievement data (Flood et al. 2015, Reardon et al. 2016). The analysis of these

data in tandem allow for the application of quasi-experimental approaches to explore the

impact of greater full-day kindergarten availability on subsequent student achievement. In

particular, the achievement data in third through eighth grades (from the 2008-2009 through

the 2012-2013 school years) map on to ten kindergarten cohorts, entering in 2000 through

the fall of 2009, in the full-day kindergarten expansions data. Importantly, this time period

corresponds to dramatic increases in full-day kindergarten availability across the country with

significant variation in expansions across states. A critical component of this research project

is the data on full-day kindergarten expansions. The national data set with observations for
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each state in each year, available from 1989–2015, was compiled from the CPS and contains

weighted, three-year moving averages of full-day kindergarten participation.

The SEDA data contain district-level means in reading and math in third through eight

grades for five spring testing cycles (2009 to 2013, reflecting the 2008-2009 through 2012-

2013 school years). These means are measured in standard deviation units. These data

also include measures for district-level Hispanic-white and black-white achievement gaps in

reading and math, also standardized, in the same years. Table 2 reports summary statistics

for these two data sources, overall and disaggregated for “high” and “low change” and “high”

and “low provision” states. For brevity, the table only includes third grade test scores. The

proportion of kindergarten students in full-day settings increases on average by 17 percentage

points. Test scores are increasing over time, and are generally higher in “high change” states

throughout the time frame of interest. It is also notable that “high provision” states have

lower test scores on average than “low provision” states which is consistent with negative

selection in which places adopt full-day kindergarten as a means to address low performance.

B. Estimation Strategy

This study employs a quasi-experimental approach to coupling the full-day kindergarten

expansion and student achievement data, leveraging variation in the provision of full-day

kindergarten across states and over time. The basic ordinary least squares (OLS) model for

assessing the impact of full-day kindergarten expansions on subsequent achievement is:

Yist = �0 + �1FullDayKst + �s + �t + "ist (1)

where Y is the academic achievement outcome for local school district i in state s in year t.

FullDayK is the treatment variable, which measures the proportion of kindergarten students

in full-day settings in a particular state and year, resulting in an intention-to-treat estimate

(b1). The school and year fixed effects are represented by g and l respectively. Standard

errors are heteroskedasticity-robust, clustered at the school district level.
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IV. RESULTS

As described in the empirical strategy, I present results from the OLS models for student

achievement outcomes, math and reading, in Table 3. Each column in each panel presents

the results of a separate regression. The treatment variable is the continuous full-day kinder-

garten proportion and the outcomes are standardized test scores. The columns display third

through eighth grade test score outcomes. All models include school and year fixed effects

and robust standard errors clustered at the local school district level.

Full-day kindergarten is associated with higher subsequent performance in both reading

and math, and these effects are notably persistent across grade levels, particularly in math.

For third grade students, the boost in reading is 0.084 sd and in math 0.165 sd. The prior

literature has been somewhat constrained in looking at math outcomes, so we have previ-

ously known very little about the relationship between full-day kindergarten participation

and math skill development. The point estimates do shrink at the higher grade levels. Im-

portantly, these estimates are measures of the policy impact, rather than participant-level

effects as the prior literature has estimated.

Table 4 presents results in looking at Hispanic-white test score gaps. These models are

limited to the school districts in which there is data on a sufficient number of Hispanic and

white students to report a test score gap in any particular grade, subject, and year. There

is some suggestive evidence of a decrease in the third grade reading skills gaps (-0.229 sd),

but mixed evidence overall. The results for math at the higher grades suggest that greater

full-day kindergarten provision may be associated with worsening Hispanic-white test score

gaps.

Table 5 presents the results for black-white test score gaps. Again, these models are

constrained to the school districts for which there is sufficient data to construct a test score

gap measure for that grade, subject, year combination. While there is no consistent pattern

in these results, there is again some suggestion that full-day kindergarten expansions may

exacerbate black-white test score gaps in math.
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V. DISCUSSION

This study provides important new evidence on the impact of full-day kindergarten from

a systemic perspective. While there is a limited body of work on the impact of full-day

kindergarten on participants, this work sheds light on a different question – that of the policy

impact of expanding full-day kindergarten on overall student achievement and on Hispanic-

white and black-white test score gaps. In addition, the SEDA data makes it possible to

explore later grades performance in both reading and math. The evidence suggests that

full-day kindergarten expansions correspond to improved academic performance overall, in

both reading and math and in persistent ways.

The evidence on how these expansions have affected inequality is more mixed. The

findings suggest that, particularly in math, greater full-day kindergarten provision may widen

Hispanic-white and black-white achievement gaps. This pattern is in some ways consistent

with the demographic changes in the composition of full-day kindergarten students as more

white and higher SES students have participated over time, and as expansions have been

most pronounced in more advantaged areas. To the extent full-day kindergarten raises the

performance of all students, greater provision could exacerbate gaps. In addition, full-day

kindergarten may serve a complementary, rather than compensatory, role–particularly for

math skill development–which could contribute to widening gaps.

In considering full-day kindergarten policy, it is critical to understand the net policy effect

in addition to the direct impact on participants. This evidence contributes to our improved

understanding of the return on these early schooling investments and the implications for

inequality. Moreover, these findings can inform our consideration of full-day kindergarten

expansions and targeted versus universal provision of early interventions.

17



References
[1] Bassok, D., Gibbs, C.R., & Latham, S. (2015). Do the effects of early childhood inter-

ventions systematically fade? Exploring variation in the persistence of preschool effects.
EdPolicyWorks Working Paper no. 36, University of Virginia.

[2] Campbell, F., Conti, G., Heckman, J.J., Moon, S.H., Pinto, R., Pungello, E., &
Pan, Y. (2014). Early childhood investments substantially boost adult health. Science,
343(6178), 1478-1485.

[3] Cannon, J.S., Jacknowitz, A., & Painter, G. (2006). Is full better than half? Examining
the longitudinal effects of full-day kindergarten attendance. Journal of Policy Analysis
& Management, 25(2), 299-321.

[4] Cannon, J.S., Jacknowitz, A., & Painter, G. (2011). The effect of attending full-day
kindergarten on English learner students. Journal of Policy Analysis & Management,
30(2), 287-309.

[5] Carneiro, P.M. & Heckman, J.J. (2003). Human capital policy. IZA Discussion Paper
No. 821. Available at: http://ssrn.com/abstract=434544.

[6] Cascio, E.U. (2009). Do investments in universal early education pay off? Long-term ef-
fects of introducing kindergartens into public schools. NBER Working Paper No. 14951.

[7] Chetty, R., Friedman, J.N., Hilger, N., Saez, E., Schanzenbach, D.W., & Yagan, D.
(2011). How does your kindergarten classroom affect your earnings? Evidence from
Project STAR. Quarterly Journal of Economics, 126(4), 1593-1660.

[8] Children’s Defense Fund (2014). The Facts about Full-day Kinder-
garten. Washington, DC: Author. Retrieved December 12, 2014 from:
www.childrensdefense.org/library/data/the-facts-about-full-day.pdf.

[9] Coleman, J.S., Campbell, E.Q., Hobson, C.F., McPartland, J.M., Mood, A.M., York,
R.L., & Weinfeld, F.D. (1966). Equality of Educational Opportunity. Washington, DC:
National Center for Educational Statistics.

[10] Cunha, F. & Heckman, J.J. (2007). The technology of skill formation. American Eco-
nomic Review, 97(2): 31-47.

[11] Currie, J. (2001). Early childhood education programs. Journal of Economic Perspec-
tives, 15(2): 213-238.

[12] DeCicca, P. (2007). Does full-day kindergarten matter? Evidence from the first two
years of schooling. Economics of Education Review, 26(1): 67-82.

[13] Deming, D. (2009). Early childhood intervention and life-cycle skill development: Evi-
dence from Head Start. American Economic Journal: Applied Economics, 1(3): 111-134.

[14] Dhuey, E. (2011). Who benefits from kindergarten? Evidence from the introduction of
state subsidization. Educational Evaluation and Policy Analysis, 33(1): 3-22.

18



[15] Duncan, G.J., Dowsett, C.J., Claessens, A., Magnuson, K., Huston, A.C., Klebanov,
P., Pagani, L.S., Feinstein, L., Engel, M., Brooks-Gunn, J., Sexton, H., & Duckworth,
K. (2007). School readiness and later achievement. Developmental Psychology, 43(6):
1428-1446.

[16] Duncan, G.J. & Magnuson, K. (2013). Investing in preschool programs. Journal of
Economic Perspectives, 27(2): 109-32.

[17] Dynarski, S., Hyman, J., & Schanzenbach, D.W. (2013). Experimental evidence on the
effect of childhood investments on postsecondary attainment and degree completion.
Journal of Policy Analysis and Management, 32(4), 692-717.

[18] Education Commission of the States (2016). 50-State Comparison: State
Kindergarten Policies. Denver, CO: Author. Retrieved June 10, 2016 from
http://www.ecs.org/kindergarten-policies/.

[19] Education Commission of the States (2016). State Legislation Database. Denver, CO:
Author. Retrieved June 10, 2016 from http://www.ecs.org/state-legislation-by-state/.

[20] Elicker, J. & Mathur, S. (1997). What do they do all day? Comprehensive evaluation
of a full-day kindergarten. Early Childhood Research Quarterly, 12: 459-480.

[21] Fitzpatrick, M.D., Grissmer, D., & Hastedt, S. (2011). What a difference a day makes:
Estimating daily learning gains in kindergarten and first grade using a natural experi-
ment. Economics of Education Review, 30(2): 269-279.

[22] Flood, S., King, M., Ruggles, S., & Warren, J.R. (2015). Integrated Public Use Mi-
crodata Series, Current Population Survey: Version 4.0. [Machine-readable database].
Minneapolis: University of Minnesota.

[23] Fryer, R.G. & Levitt, S.D. (2004). Understanding the black-white test score gap in the
first two years of school. Review of Economics and Statistics, 86(2): 447-464.

[24] Fryer, R.G. & Levitt, S.D. (2006). The black-white test score gap through third grade.
American Law and Economics Review, 8(2): 249-281.

[25] Fusaro, J.A. (1997). The effect of full-day kindergarten on student achievement: A
meta-analysis. Child Study Journal, 27: 269-279.

[26] Gibbs, C.R. (2014). Experimental evidence on early intervention: The impact of full-day
kindergarten. Batten School of Leadership and Public Policy Working Paper, University
of Virginia.

[27] Gibbs, C.R. (2012). Experimental and Quasi-experimental Evidence on the Impact of
Full-day Kindergarten. Ph.D. diss., University of Chicago.

[28] Heckman, J.J. (2000). Policies to foster human capital. Research in Economics, 54(1):
3-56.

19



[29] Heckman, J.J. (2006). Skill formation and the economics of investing in disadvantaged
children. Science, 312(5782): 1900-1902.

[30] Heckman, J.J. & Lochner, L. (2000). Rethinking myths about education and training:
Understanding the sources of skill formation in a modern economy. In Securing the
Future: Investing in Children from Birth to College, S. Danziger & J. Waldfogel (Eds.).
New York: Russell Sage.

[31] Heckman, J.J. & Masterov, D.V. (2007). The productivity argument for investing in
young children. Review of Agricultural Economics, 29(3): 446-493.

[32] Karweit, N. (1989). Effective kindergarten programs and practices for students at risk.
In Effective Programs for Students at Risk, R. E. Slavin, N. L. Karweit, & N. A. Madden
(Eds.). Boston: Allyn and Bacon.

[33] Kauerz, K. (2005). Full-day kindergarten: A study of state policies in the United States.
Denver, CO: Education Commission of the States.

[34] Knudsen, E.I., Heckman, J.J., Cameron, J., & Shonkoff, J.P. (2006). Economic, neu-
robiological, and behavioral perspectives on building America’s future workforce. Pro-
ceedings of the National Academy of Sciences, 103(27), 10155-10162.

[35] Krueger, A. B. (1999). Experimental estimates of education production functions. Quar-
terly Journal of Economics, 114(2), 497-532.

[36] Krueger, A.B. (2003). Economic considerations and class size. Economic Journal,
113(485), F34-F63.

[37] Krueger, A.B. & Whitmore, D.M. (2001). The effect of attending a small class in the
early grades on college-test taking and middle school test results: Evidence from Project
Star. Economic Journal, 111(468), 1-28.

[38] Lee, V.E. & Burkam, D.T. (2002). Inequality at the Starting Gate: Social Background
Differences in Achievement as Children Begin School. Washington, DC: Economic Policy
Institute.

[39] Lee, V.E., Burkam, D.T., Ready, D., Honigman, J., & Meisels, S.J. (2006). Full-day
versus half-day kindergarten: In which program do children learn more? American
Journal of Education, 112(2), 163-208.

[40] Murnane, R.J., Willett, J.B., Bub, K.L., & McCartney, K. (2006). Understanding trends
in the black-white achievement gaps during the first years of school. Brookings-Wharton
Papers on Urban Affairs, 97-135.

[41] Reardon, S.F., Kalogrides, D., Ho, A., Shear, B., Shores, K., & Fahle, E. (2016). Stan-
ford Education Data Archive. http://purl.stanford.edu/db586ns4974.

[42] Schweinhart, L.J., Montie, J., Xiang, Z., Barnett, W.S., Belfield, C.R. & Nores, M.
(2005). Lifetime Effects: The High/Scope Perry Preschool Study Through Age 40. Yp-
silanti, MI: High/Scope Press.

20



[43] Shonkoff, J.P. & Phillips, D.A., editors. (2000). From Neurons to Neighborhoods: The
Science of Early Childhood Development. Washington, DC: National Academy Press.

[44] U.S. Department of Commerce, Bureau of the Census, Current Population Sur-
vey (CPS) October school enrollment supplement, 1990-2015. Retrieved from
http://www.census.gov/hhes/school/data/cps/index.html.

[45] U.S. Department of Education, National Center for Education Statistics, Common Core
of Data (CCD), Survey of local government finances, school systems (F-33), 2007-08 (FY
2008).

[46] Votruba-Drzal, E., Li-Grining, C.P. & Maldonado-Carreño, C. (2008). A developmental
perspective on full- versus part-day kindergarten and children’s academic trajectories
through fifth grade. Child Development, 79(4), 957-978.

[47] Walston, J. & West, J. (2004). Full-day and half-day kindergarten in the United States:
Findings from the Early Childhood Longitudinal Study, Kindergarten Class of 1998-99.
(NCES 2004-078) U.S. Department of Education. Washington, DC: National Center for
Education Statistics.

[48] Yan, W. & Lin, Q. (2005). Effects of class size and length of day on kindergartners’
academic achievement: Findings from the Early Childhood Longitudinal Study. Early
Education & Development, 16, 49-68.

[49] Zvoch, K., Reynolds, R.E., & Parker, R.P. (2008). Full-day kindergarten and student
literacy growth: Does a lengthened school day make a difference? Early Childhood
Research Quarterly, 23(1), 94-107.

21



Tables

Table 1: Early Childhood Experiences, 1998 & 2010 Kindergarten Cohorts

22



Table 2: Summary Statistics

23



Table 3: Impact of Expansions on Subsequent Academic Achievement

24



Table 4: Impact of Expansions on Hispanic-White Achievement Gaps

25



Table 5: Impact of Expansions on Black-White Achievement Gaps

26


