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Introduction and summary
Many children of color and children from low-income families enter kindergarten
without the academic skills they need to succeed. Compared to their white peers,
African American and Hispanic children are anywhere from 9 to 10 months behind
in math and 7 to 12 months behind in reading when they enter kindergarten.1 These
achievement gaps are concerning: Math and reading abilities at kindergarten entry
are powerful predictors of later school success, and children who enter kindergarten
already behind are unlikely to catch up.2 Moreover, in the past 50 years, minimal
progress has been made toward reducing these achievement gaps.3
Ensuring that all children are entering kindergarten with the foundational academic
skills they need to succeed is a major priority for researchers, policymakers, and
practitioners alike. Early childhood education programs show promise toward this
goal. Research suggests that participation in a high-quality early childhood education program can enhance children’s development, reduce achievement gaps at
kindergarten entry, and even have long-term benefits for children’s school trajectories.4 However, access to high-quality pre-K in the United States remains quite
low and highly unequal due to two problems.5 First, although pre-K attendance has
increased in the past two decades, rates of access to early education vary widely as a
function of children’s socioeconomic backgrounds: African American, Hispanic, and
low-income children are less likely to access center-based early childhood education
than their white and more affluent peers. Second, the quality of most early education
programs—particularly those attended by low-income children of color—is not
high enough to substantially improve academic readiness.
Recognizing the tremendous potential for high-quality preschool to improve
children’s outcomes, this report considers how a universal publicly funded prekindergarten program in the United States could decrease both disparities in
access to early learning and achievement gaps at kindergarten entry. Data from two
nationally representative datasets and prior results from evaluations of high-quality
universal pre-kindergarten were analyzed to estimate the extent to which a national
high-quality universal pre-K, or UPK, program would reduce achievement gaps at
kindergarten entry based on children’s race/ethnicity and income.
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The following sections provide a review of the research on achievement gaps
based on race/ethnicity and income; describe the effects of high-quality early
education programs on children’s achievement; and outline current inequalities
in access to high-quality early education programs. The report concludes with
empirical evidence that points to the potential of a national high-quality UPK
program to reduce achievement gaps at kindergarten entry.
This evidence suggests that a high-quality UPK program would significantly reduce
achievement gaps at kindergarten entry. Based on the average effect that two largescale, highly effective programs in different parts of the country had on participating children’s achievement scores, it is estimated that high-quality UPK would
reduce the achievement gap at kindergarten entry in math 45 percent for African
American children and 78 percent for Hispanic children, while essentially closing
the entire gap in reading for both groups. Estimated effects on kindergarten entry
achievement gaps between low-income and higher-income children were also
large: The math gap would reduce by an estimated 27 percent and the reading gap
would reduce by an estimated 41 percent. Establishing a high-quality UPK program is a critical first step toward creating equity in access to early education and
ensuring that all children begin kindergarten with an equal opportunity to succeed.
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Background
Gaps in achievement at kindergarten entry among children from different socioeconomic and demographic backgrounds are an enduring trend in education.
Research suggests that African American and Hispanic children enter kindergarten with fewer of the academic skills necessary to succeed in school compared to
their white peers.6 Low-income children similarly lag behind their higher-income
peers at kindergarten entry.7 These disparities in skills early on likely contribute
to later achievement gaps observed during elementary school.8 Although highquality early childhood education programs have been shown to effectively boost
children’s development and reduce achievement gaps, not all children have access
to high-quality pre-kindergarten.9 A high-quality, universally accessible prekindergarten program could narrow the achievement gaps at kindergarten entry
by ensuring equal access to early learning environments that support children’s
development and learning—regardless of family background.

Achievement gaps based on race/ethnicity
and income start early and persist
Children’s academic abilities at kindergarten entry are strong predictors of their
success as they progress through school, but not all children begin formal schooling with the skills they need to be ready to learn.10 Research suggests that by the
time they enter kindergarten, children in poverty can be 12 months behind their
more advantaged peers.11 The gaps in achievement among children from varying
demographic and socioeconomic backgrounds at kindergarten entry are both
pervasive and persistent: They begin early in life, are sustained as children advance
through school, and are difficult to close.12 Moreover, some research suggests that
achievement gaps may increase rather than decrease with time.13 These gaps in
achievement often translate into lower rates of high school graduation, decreased
college attendance, and, ultimately, lower wages as adults.14
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Prior research shows that children’s reading and math achievement at kindergarten
entry is quite disparate by income, parental education, race/ethnicity, and even
home language.15 Figure 1 shows these disparities by children’s household income
and race/ethnicity in terms of months of learning.16 African American children
are, on average, about nine months behind their white peers in math when they
enter kindergarten and almost seven months behind in reading. Hispanic children are, on average, almost 11 months behind their white peers in math and 11.5
months behind in reading. Low-income children are, on average, about 11 months
behind their higher-income peers in math and 13 months behind in reading.
Programs and policies that ensure that children of color and children from lowincome households begin kindergarten on par with their white and higher income
peers can drastically improve their academic trajectories and overall well-being.

FIGURE 1

African American, Hispanic, and low-income children lag behind their
white and more affluent peers in math and reading at kindergarten entry
Kindergarten achievement gaps in months of learning by subgroup, 2010
White
African American
Math

8.9

Reading

6.7
Hispanic
10.8

11.5
Higher
income
Low income
11.2
13.0
Note: "Low income" refers to children whose household incomes are at or below 200 percent of the federal poverty guidelines, or FPG.
"Higher income" refers to children whose household incomes are above 200 percent FPG.
Source: Authors' estimates are based on Milagros Nores and W. Steven Barnett, “Access to High Quality Early Care and Education:
Readiness and Opportunity Gaps in America” (New Brunswick, NJ: Center for Enhancing Early Learning Outcomes and National Institute
for Early Education Research, 2014).
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High-quality early childhood education
has a positive effect on children’s achievement
Ensuring universal access to high-quality early childhood education programs is
a crucial first step toward closing educational and opportunity gaps for children
across the socioeconomic spectrum. Over the last several decades, evidence
that supports the positive effects of participating in early childhood education programs on children’s cognitive, social, and emotional development has
mounted.17 For example, the High/Scope Perry Preschool Project and the
Abecedarian Project were both small demonstration projects that targeted poor,
predominantly African American children.18 The Chicago Child-Parent Centers
were implemented on a larger scale, also targeting low-income, predominantly
African American children in Chicago.19 Evaluations of these comprehensive
early childhood education programs have shown large positive cognitive gains
for participating children.20 Although there is also evidence that cognitive effects
fade over time, long-term follow-ups have found positive effects in other domains,
including high school graduation, physical health, mental health, and lower rates
of involvement with the criminal justice system.21 Evidence of the effectiveness of
high-quality early childhood education also comes from larger, publicly funded
programs, where all age-eligible children in Oklahoma, Boston, or certain districts
in New Jersey can attend the program. Evaluations of these programs have found
that participating children demonstrate large gains in achievement scores over the
course of the preschool year, with lasting effects seen through elementary school.22
Beyond the positive effects of attending an early childhood education program,
research has accumulated indicating that early learning programs that are considered to be high quality produce the most significant positive effects on children’s
development.23 Research comparing learning outcomes for children who are
enrolled in high-quality versus low-quality programs consistently finds that children who attend higher quality programs demonstrate stronger math, language,
and social skills at kindergarten entry.24
Although views in the field are not uniform, there is substantial consensus regarding key elements of quality.25 High-quality early learning programs generally
employ teachers who have strong educational backgrounds in child development
and utilize research-based curricula that address the needs of the whole child.26 In
the classroom, teachers engage children in intentional, well-planned interactions
that are warm, engaging, and intellectually stimulating.27 Moreover, class sizes are
typically small, and children have access to a variety of developmentally appropriate materials and learning activities.28
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Research finds that, in addition to quality, the amount of time children spend in
early learning programs affects the size of initial and long-term effects.29 Children
gain more from pre-K programs when they attend for more hours per day and
more days per week.30 Specifically, research suggests that children who attended
full-day programs outperform children in part-day programs in math, language,
and social-emotional skills.31

Access to high-quality early education programs is unequal
Despite the evidence that high-quality early education improves children’s learning and development, research suggests that many children in the United States
are in early learning programs of mediocre to low quality. The cost of fee-based
early care and education is prohibitive for many families, with average yearly child
care expenses exceeding median rent in every state.32 Many families that lack the
resources to afford high-quality fee-based centers rely on public programs like
Head Start to receive comprehensive early education and care. Although federal
policies that support quality environments in Head Start centers have improved
over the last decade, the quality of individual classrooms remains variable.33
Moreover, Head Start primarily targets children and families who live below the
poverty line and reaches less than half of eligible families—42 percent in 2012.34
Other families utilize child care subsidizes to pay for care, but state subsidy programs do not reach all eligible families, and subsidies do not necessarily cover the
full cost of tuition—especially at high-quality, center-based programs.35
As a group, state-sponsored preschool programs serve less than one-third of
4-year-old children in the United States.36 Moreover, state policies vary widely
in the degree to which they support early childhood program quality. Only two
states and the District of Columbia provide programs with policies that support
high-quality learning environments, are adequately funded to meet quality standards, and are universally accessible to all children—regardless of family income
or risk status.37 Meanwhile, at least 10 state programs that target children who
possess a variety of risk factors—including poverty, homelessness, or being a dual
language learner—meet six or fewer quality standards outlined by the National
Institute for Early Education Research.38 These data suggest that many at-risk
children—even those in public programs, which are generally regarded as higher
quality—receive less-than-adequate care.
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A national universal pre-K program
could reduce achievement gaps
Although there is overall consensus that high-quality early childhood education programs improve children’s learning and can reduce achievement gaps at kindergarten
entry, some pre-K proponents disagree about the relative advantages and disadvantages of universal and targeted programs.39 A universal program is one in which all
children who meet an age requirement, regardless of income or other risk factors,
can enroll. Oklahoma’s Early Childhood Four-Year-Old Program, New Jersey’s
Abbott Preschool Program, Boston’s Public School Prekindergarten Program, and
New York City’s Pre-K for All are all examples of universal programs.40 In contrast,
targeted programs are means-tested; most commonly, children and families must
meet an income requirement to be eligible to participate.41 Eligibility may also be
determined by other risk factors, such as whether a child has a developmental disability or delay, is an English Language Learner, or has a teen parent. The national
Head Start program is a well-known example of a targeted early learning program.42
Many state-funded pre-kindergarten programs are also targeted.43
The unique benefit of UPK programs is that while not every child is required to
attend, every child is eligible to enroll—thereby reducing barriers to participation for families who qualify for but cannot access means-tested programs due to
limited capacity; who do not qualify for means-tested programs; or who are overburdened by the high cost of fee-based early care and education. Recent evaluations of high-quality UPK programs indicate that children who stand the most to
gain from participating in high-quality early learning—namely African American,
Hispanic, and low-income children—do in fact tend to make the strongest gains
in achievement at kindergarten entry.44 A universal program might be an even
more powerful way to close achievement gaps than a targeted program, as it would
be able to enroll more low-income children and children of color.
High-quality early learning programs have long been touted as cost-effective
mechanisms for narrowing achievement gaps, however much of this work has
focused on the provision of targeted programs to children in poverty.45 Few specific estimates of how UPK could reduce achievement gaps have been produced.
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Katherine Magnuson and Jane Waldfogel simulated the extent to which increasing enrollment in and the quality of early education programs could reduce the
achievement gaps between African American and white and Hispanic and white
children, assuming that the effect of attending pre-K would be the same for each
child.46 However, more recent research suggests that this is not the case; instead,
effects tend to be larger for low-income children and children of color.47
The following sections describe the results of analyses conducted by the authors,
following a similar approach to that used by Magnuson and Waldfogel but
expanding on their work in important ways. Namely, the analyses described below
incorporate results from more recent studies of large-scale UPK programs, and
examine how universal access to high-quality early education would differentially
boost achievement scores at kindergarten entry for children from different socioeconomic and demographic backgrounds, thereby moving toward closing existing
gaps in achievement at kindergarten entry.

Estimating current rates of access to
high-quality early childhood education
Using data from two nationally representative datasets, the Early Childhood
Longitudinal Study, Birth Cohort, or ECLS-B and Early Childhood Longitudinal
Study, Kindergarten Cohort, or ECLS-K:2011, the authors estimate both the
proportion of children who have access to high-quality early learning programs
and how access varies by children’s race/ethnicity and income. Analyses confirm limited access to high-quality learning environments: Roughly one-third
of all 4-year-old children who were enrolled in a center-based program were in
classrooms rated as high quality. If estimates are limited to include only full-day
programs, the access rate for 4-year-olds falls to 10 percent. For additional details
on the methodology for this report, please see Appendix A.
Access to high-quality early education varies substantially by children’s race/
ethnicity and income. White children were more likely than African American
and Hispanic children to be in a high-quality classroom. Additionally, children
from higher-income households, defined as those above 200 percent of the
federal poverty guidelines, were also more likely to access high-quality, centerbased care.48 Figure 2 depicts current access to high-quality early learning by
children’s race/ethnicity and household income.49 Due to low rates of current
enrollment in high-quality care, African American, Hispanic, and low-income
children stand to gain the most from a UPK program.
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Taken together, the evidence indicates that:
• There are large gaps in reading and math skills by the time children enter
kindergarten.
• High-quality early childhood programs have positive effects on children’s learning and development.
• Access to high-quality early education—which has been shown to reduce
achievement gaps at kindergarten entry—is extremely limited and unequal.
The analyses presented in the remainder of this paper seek to quantify the extent
to which achievement gaps could be closed through the implementation of a
national high-quality UPK program.

FIGURE 2

African American, Hispanic, and low-income children
access high-quality programs at lower rates
Estimated rates of current national enrollment in
high-quality center-based early childhood programs
White
24%
Black
15%
Hispanic
20%
Low income
19%
Higher income
29%
Note: “High-quality” classrooms were those rated as a 5 or higher on the Early Childhood Environmental Rating Scale.
Sources: Author's calculations are based on data from National Center for Education Statistics, Early Childhood Longitudinal Study:
Birth Cohort (ECLS-B) (U.S. Department of Education, 2009); National Center for Education Statistics, Early Childhood Longitudinal Study:
Kindergarten Class of 2010–2011 (ECLS-K: 2011) (U.S. Department of Education, 2014).
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Universal Pre-K in Tulsa and Boston
The subsequent analyses estimate the extent to which a national high-quality UPK
program could close the achievement gap between low- and higher-income children
and Hispanic and African American children and their white peers. The estimates
are based on the results of evaluations of Oklahoma’s Early Childhood Four-YearOld Program in Tulsa and the Boston Public Schools Pre-K Program.50 These studies were chosen for this report for the following reasons:
• Both programs are high-quality and operate at a large scale. They have adequate
funding and possess the structural features of high-quality programs, including
small class sizes, low teacher-to-child ratios, and well-qualified teachers. Direct
observations of these programs documented high-quality instruction.51
• Both programs are universal, with all 4-year-old children eligible to attend
regardless of income.52
• Rigorous evaluations of each program were conducted, which means that they
provide reliable estimates of the effect of participating in a UPK program on
children’s reading and math skills.53
• Both evaluations provided estimates of program effects by children’s race/ethnicity and household income. The vast majority of other studies included only
disadvantaged populations or did not produce estimates for income or racial/
ethnic subgroups.54
• The combination of the two programs spans broadly different populations and
contexts across the United States.
For more information on the programs in Tulsa and Boston, please see
Appendix B.
In both Tulsa and Boston, participation in UPK programs had a positive effect
on children’s math and reading achievement scores at kindergarten entry. Table 1
presents the average effect of the Tulsa and Boston programs by children’s race/
ethnicity and household income.55 On average, all children saw achievement gains
as a result of participating in high-quality UPK.
The estimated impacts of a national high-quality UPK program on achievement
gaps presented in this report are based on average effects from evaluations of
Tulsa’s and Boston’s programs. Together the two programs span more diversity in
program design, demographics, and geography than either would alone.
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TABLE 1

Average achievement gains following participation
in Boston and Tulsa’s UPK programs
In months of learning
Math

Reading

White

2.93

7.35

African American

7.33

14.29

13.15

22.06

Low income

8.31

15.44

Higher income

5.13

10.03

Hispanic

Note: “Low income” refers to children whose household incomes are at or below 200 percent of the federal poverty guidelines, or FPG.
“Higher income” refers to children whose household incomes are above 200 percent FPG.
Sources: William T. Gormley and others, “The Effects of Universal Pre-K on Cognitive Development,” Developmental Psychology (41) (2005):
872–884; Hirokazu Yoshikawa, Christina Weiland, and Jeanne Brooks-Gunn, “When Does Preschool Matter?”. Unpublished working paper (2015).

Projected impact of a national universal pre-K program
on kindergarten achievement gaps
Using the estimated effects on children’s achievement scores from evaluations of
pre-K programs in Tulsa and Boston, the authors simulated the effects of providing
a nationally scaled high-quality UPK program, assuming 100 percent enrollment
in the program. Results suggest that a high-quality UPK program could substantially reduce achievement gaps in both math and reading. Although all estimations
resulted in a narrowing of the achievement gap at kindergarten entry, the size of the
reductions did vary somewhat between reading and math and between subgroups.
Table 2 summarizes the results expressed as percent reductions in kindergarten
entry achievement gaps and as months of learning.56 Below, effects are described
separately by children’s race/ethnicity and household income.
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TABLE 2

Estimated reductions in kindergarten achievement gaps
after implementing a high-quality UPK program
In months of learning
Current
gap

Gap
after UPK

Reduction
in months

Percent
reduction

8.91

4.89

4.02

45%

6.7

0.1

6.6

98%

Math

10.77

2.41

8.36

78%

Reading

11.51

-0.67

12.18

106%

Math

11.21

8.17

3.04

27%

Reading

12.96

7.66

5.3

41%

African American vs. white
Math
Reading

Hispanic vs. white

Low income vs. higher income

Note: “Low income” refers to children whose household incomes are at or below 200 percent of the federal poverty guidelines, or FPG.
“Higher income” refers to children whose household incomes are above 200 percent FPG.
Sources: Authors’ estimates are based on Milagros Nores and W. Steven Barnett, “Access to High Quality Early Care and Education: Readiness
and Opportunity Gaps in America” (New Brunswick, NJ: Center for Enhancing Early Learning Outcomes and National Institute for Early
Education Research, 2014); authors’ calculations of gap reductions are based on data from National Center for Education Statistics, Early
Childhood Longitudinal Study: Birth Cohort (ECLS-B) (U.S. Department of Education, 2009); National Center for Education Statistics, Early
Childhood Longitudinal Study: Kindergarten Class of 2010–2011 (ECLS-K: 2011) (U.S. Department of Education, 2014); William T. Gormley and
others, “The Effects of Universal Pre-K on Cognitive Development,” Developmental Psychology (41) (2005): 872–884; Hirokazu Yoshikawa,
Christina Weiland, and Jeanne Brooks-Gunn, “When Does Preschool Matter?”. Unpublished working paper (2015).

Achievement gaps based on race/ethnicity

Estimates of the current gap in achievement scores at kindergarten entry show that
African American and Hispanic children enter kindergarten with lower average
reading and math scores than white children. Results suggest that UPK would be
effective in reducing the achievement gap for children in these demographic groups.
African American children are currently nine months behind their white peers in
math and about 6.7 months behind in reading. Analyses suggest that a high-quality UPK program would reduce gaps in math skills 45 percent—which is equivalent to four months of learning—while gaps in reading would be completely
erased. (see Figure 3)
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WAS FIGS 3 & 4
FIGURE 3

Estimated reduction in kindergarten math
and reading achievement gaps between
African American and white students, in months

White

8.9
Reduction after UPK: 45%

Math

4.9

Gaps in
months
6.7
Reduction after UPK: 98%

0.1

Reading

Sources: Authors' estimates are based on Milagros Nores and W. Steven Barnett, “Access to High Quality Early Care and Education:
Readiness and Opportunity Gaps in America” (New Brunswick, NJ: Center for Enhancing Early Learning Outcomes and National Institute
for Early Education Research, 2014); authors' calculations of gap reductions are based on data from National Center for Education
Statistics, Early Childhood Longitudinal Study: Birth Cohort (ECLS-B) (U.S. Department of Education, 2009); National Center for Education
Statistics, Early Childhood Longitudinal Study: Kindergarten Class of 2010–2011 (ECLS-K: 2011) (U.S. Department of Education, 2014); William
T. Gormley and others, "The Effects of Universal Pre-K on Cognitive Development," Developmental Psychology (41) (2005): 872–884;
Hirokazu Yoshikawa, Christina Weiland, and Jeanne Brooks-Gunn, "When Does Preschool Matter?". Unpublished working paper (2015).

The current gaps in math and reading between Hispanic and white children are
equal to about 11 months of learning and almost a year of learning, respectively.
Analyses estimate that gaps in math would be reduced 78 percent, narrowing the gap
to 2.4 months of learning. (see Figure 4) Gaps in reading skills between Hispanic
and white children would be eliminated: a net gain of about 12 months of learning.

FIGURE 4

Estimated reduction in kindergarten math
and reading achievement gaps between
Hispanic and white students, in months

White

10.8
Reduction after UPK: 78%

2.4

Math
Gaps in
months

11.5
Reduction after UPK: 106%

Reading
0.7

Sources: Authors' estimates are based on Milagros Nores and W. Steven Barnett, “Access to High Quality Early Care and Education:
Readiness and Opportunity Gaps in America” (New Brunswick, NJ: Center for Enhancing Early Learning Outcomes and National Institute
for Early Education Research, 2014); authors' calculations of gap reductions are based on data from National Center for Education
Statistics, Early Childhood Longitudinal Study: Birth Cohort (ECLS-B) (U.S. Department of Education, 2009); National Center for Education
Statistics, Early Childhood Longitudinal Study: Kindergarten Class of 2010–2011 (ECLS-K: 2011) (U.S. Department of Education, 2014); William
T. Gormley and others, "The Effects of Universal Pre-K on Cognitive Development," Developmental Psychology (41) (2005): 872–884;
Hirokazu Yoshikawa, Christina Weiland, and Jeanne Brooks-Gunn, "When Does Preschool Matter?". Unpublished working paper (2015).
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Income-based achievement gaps

Low-income children also enter into kindergarten with poorer achievement
scores, on average, than their more affluent peers. While a high-quality UPK
program would still have a significant effect on children’s achievement, gaps in
academic achievement scores at kindergarten entry across income groups appear
to be more difficult to close.
Currently, children from low-income households are behind their higher-income
peers in math by about 11.2 months; with UPK, this gap would be reduced 27
percent to about 8.2 months of learning. Children would show even greater gains
in reading skills: Gaps would be reduced 41 percent, from about 13 months to 7.7
months of learning. (see Figure 5)

FIGURE 5

Reduction in kindergarten math and reading
achievement gaps between low-income
and higher-income students, in months

Reduction after
UPK: 27%

11.2

Higher
income

Math

8.2

Gaps in
months
13.0
Reduction after UPK: 41%

7.7

Reading

Note: "Low income" refers to children whose household incomes are at or below 200 percent of the federal poverty guidelines, or FPG.
"Higher income" refers to children whose household incomes are above 200 percent FPG.
Sources: Authors' estimates are based on Milagros Nores and W. Steven Barnett, “Access to High Quality Early Care and Education:
Readiness and Opportunity Gaps in America” (New Brunswick, NJ: Center for Enhancing Early Learning Outcomes and National Institute
for Early Education Research, 2014); authors' calculations of gap reductions are based on data from National Center for Education
Statistics, Early Childhood Longitudinal Study: Birth Cohort (ECLS-B) (U.S. Department of Education, 2009); National Center for Education
Statistics, Early Childhood Longitudinal Study: Kindergarten Class of 2010–2011 (ECLS-K: 2011) (U.S. Department of Education, 2014); William
T. Gormley and others, "The Effects of Universal Pre-K on Cognitive Development," Developmental Psychology (41) (2005): 872–884;
Hirokazu Yoshikawa, Christina Weiland, and Jeanne Brooks-Gunn, "When Does Preschool Matter?". Unpublished working paper (2015).
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Conclusion
Disparities in access to high-quality educational opportunities and in the development of foundational academic skills among children from different socioeconomic
and demographic backgrounds begin early in life. The result is that many children
enter kindergarten behind their peers academically. While high-quality early learning programs have been shown to boost children’s development and reduce the
achievement gap, access to high-quality programs is low and highly uneven across
families from different backgrounds—even among publicly funded programs.57
In the absence of a nationwide universal pre-K policy, some states, cities, and
school districts have taken steps to implement their own UPK programs.
Although these programs have policies in place to offer preschool to all children
who meet age requirements, they vary in the actual reach, intent, and quality of
the programs. For instance, even when program eligibility is based solely on child
age, so-called universal programs are not always available to all children who
want to attend. Limited capacity may be temporary, as taking a program to scale
requires substantial time and resources; in other cases, programs that are intended
to be universal may never receive the resources needed to serve all children.58
Implementing a high-quality UPK program should be a national policy priority.
Research tells us that high-quality UPK has the potential to both substantially
increase access to early learning programs and reduce disparities in foundational
academic skills at kindergarten entry.59 The analysis presented in this report further supports that high-quality UPK could dramatically reduce or even eliminate
gaps in reading and math achievement at kindergarten entry between children of
color—specifically African American and Hispanic children—and their white
peers, as well as gaps between low-income children and their higher-income peers.
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While it is encouraging that states are taking steps to better support the nation’s
youngest learners, a substantial national investment is necessary in order to
implement a high-quality UPK program that meets the needs of all children. No
child deserves to start his or her education at a disadvantage. Ensuring that all
children enter kindergarten with the skills they need to succeed—and thereby
reducing or eliminating achievement gaps at kindergarten entry—is a critical
first step in closing academic achievement gaps in later grades, gaps in graduation
rates, and potential pay disparities later in life. High-quality universal pre-kindergarten has the potential to reduce these gaps and should be a priority for federal
policymakers as they seek to give all children a fair shot at success.
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Appendix A: Methodology
The authors utilize multiple sources of data to simulate the extent to which a
universal high-quality early childhood program could reduce the existing kindergarten entry achievement gaps in math and reading:
1. The current national rates of enrollment in high-quality early learning programs
2. Existing estimates of the effects by subgroups of two high-quality publicly
funded early childhood programs in two different parts of the country
Ultimately, the purpose of this report is to quantify how universal access to exemplary prekindergarten programs would reduce the kindergarten entry achievement
gaps based on race/ethnicity and income.
First, the authors used estimates of existing math and reading kindergarten readiness gaps that had previously been calculated using the ECLS-K 2011, a nationally
representative data set of children entering kindergarten for the first time.60 Gaps
were translated into months of learning to make them more meaningful. To do
so, the authors used the ECLS-K 2011 to estimate the average difference in math
and reading skills between older and younger children at kindergarten entry and
divided this estimate by the age difference in months between older and younger
children. Gaps were calculated comparing African American and Hispanic children to their white peers, and low-income children to their higher-income peers.
For the purposes of this paper, low income is defined as a family income less
than 200 percent of the federal poverty level.61 Only children identified as white,
African American, or Hispanic were included in the analyses due to the limited
sample sizes of other racial/ethnic groups.
Second, the percent of children currently attending high-quality center-based
early childhood programs was estimated. The authors used the ECLS-K 2011
to determine the percent of children in each racial/ethnic and income subgroup
who were enrolled in any center-based early learning. The authors then used the
ECLS-B data to estimate the percentage of 4-year-olds in each racial and ethnic
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and income subgroup in center-based care who were in programs rated as highquality. These two estimates were multiplied to obtain an approximation of the
percent of children in each subgroup who were enrolled in high-quality centerbased early education.
For example, analyses identified that approximately 49 percent of all Hispanic
4-year-olds were in any center-based early learning program. Of those, about 40
percent were in a center-based program rated as high-quality. By multiplying these
two numbers, it is estimated that about 20 percent of Hispanic 4-year-olds are in
high-quality pre-K. Therefore, a high-quality UPK program would increase enrollment of 4-year-old Hispanic children 80 percentage points.
For the purposes of this analysis, high-quality was defined as a score of 5 or higher
on the Early Childhood Environment Rating Scale, or ECERS—a widely used
standardized classroom observation instrument that assesses the quality of materials, space, and interactions between children and teachers on a scale of 1 to 7.62 It
is important to note that using the ECERS as a measure of quality may overestimate the percentage of children who are enrolled in truly high-quality programs
that could be expected to produce large and lasting benefits for children.63 If this
were the case, the approach described above would underestimate the percentage
of children who would benefit from a new high-quality UPK program.
Third, the authors utilized existing estimates of effects by racial/ethnic and
income subgroups from two universal high-quality publicly funded preschool
programs in different regions of the country—Oklahoma’s Early Childhood FourYear-Old Program in Tulsa and the Boston Public School’s Public Prekindergarten
Program (see Table 3)—in order to calculate the net gain in reading and math
for each subgroup.64 The authors averaged the estimates from Tulsa and Boston
in order to provide a more stable and more representative picture of what might
be produced nationally than either of the separate estimates. The percentage of
children in each subgroup who do not attend high-quality pre-K was multiplied
by the estimated effect of high-quality early learning for that subgroup. In other
words, if no children in a given subgroup are currently enrolled in a high-quality
program, then that subgroup receives 100 percent of the benefit of attending a
new high-quality UPK program. However, if 25 percent of children in a subgroup
are currently enrolled in high-quality early learning then that subgroup receives 75
percent of the benefit, or effect, of high-quality UPK program—and so on.
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TABLE 3

Average achievement gains following participation
in Boston’s and Tulsa’s UPK programs
In standard deviation units
Math

Reading

White

0.18

0.35

African American

0.45

0.68

Hispanic

0.81

1.05

Low income

0.51

0.74

Higher income

0.32

0.48

Note: “Low income” refers to children whose household incomes are at or below 200 percent of the federal poverty guidelines, or FPG.
“Higher income” refers to children whose household incomes are above 200 percent FPG.
Sources: William T. Gormley and others, “The Effects of Universal Pre-K on Cognitive Development,” Developmental Psychology (41) (2005):
872–884; Hirokazu Yoshikawa, Christina Weiland, and Jeanne Brooks-Gunn, “When Does Preschool Matter?”. Unpublished working paper (2015).

Lastly, the authors compared the estimated net increase in achievement at kindergarten entry for each subgroup in order to calculate the reductions in the achievement gaps based on kindergarteners’ race/ethnicity and income. For example, if
net effects were larger for African American children than for white children, the
gap would be narrowed. However, if effects were larger for white children than for
African American children, the gap would be increased.
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TABLE 4

Estimated reductions in kindergarten achievement gaps
after implementing a high-quality UPK program
In standard deviation units
Current gap

Gap after UPK

Gap reduction

Math

0.55

0.3

0.25

Reading

0.32

0.01

0.31

Math

0.66

0.15

0.51

Reading

0.55

-0.03

0.58

Math

0.69

0.5

0.19

Reading

0.62

0.37

0.25

African American vs. white

Hispanic vs. white

Low income vs. higher income

Note: “Low income” refers to children whose household incomes are at or below 200 percent of the federal poverty guidelines, or FPG.
“Higher income” refers to children whose household incomes are above 200 percent FPG.
Sources: Authors’ estimates are based on Milagros Nores and W. Steven Barnett, “Access to High Quality Early Care and Education: Readiness
and Opportunity Gaps in America” (New Brunswick, NJ: Center for Enhancing Early Learning Outcomes and National Institute for Early
Education Research, 2014); authors’ calculations of gap reductions are based on data from National Center for Education Statistics, Early
Childhood Longitudinal Study: Birth Cohort (ECLS-B) (U.S. Department of Education, 2009); National Center for Education Statistics, Early
Childhood Longitudinal Study: Kindergarten Class of 2010–2011 (ECLS-K: 2011) (U.S. Department of Education, 2014); William T. Gormley and others, “The Effects of Universal Pre-K on Cognitive Development,” Developmental Psychology (41) (2005): 872–884; Hirokazu Yoshikawa, Christina
Weiland, and Jeanne Brooks-Gunn, “When Does Preschool Matter?”. Unpublished working paper (2015).

It is important to note that these estimates of achievement gap reductions assume
that 100 percent of children enroll in UPK. However, it is possible that some children will not attend, which might slightly increase or decrease the impact of UPK
on gap reduction at kindergarten entry.

20

Center for American Progress | How Much Can High-Quality Universal Pre-K Reduce Achievement Gaps?

Appendix B: Description
of included programs
Oklahoma’s Early Childhood Four-Year-Old program began in 1980 with the goal
of serving all children—regardless of family income—and currently enrolls more
than 75 percent of the state’s 4-year-olds in full- and part-day classrooms. When
Head Start and preschool special education enrollment is included, 90 percent
of Oklahoma’s children are served by public programs. The state pre-K program
is considered a high-quality program and requires all teachers to have at least a
bachelor’s degree and early childhood education certification and to be paid on
the public school salary scale. It has comprehensive Early Learning Standards that
address multiple domains of children’s development and limits class sizes to 20
children with one lead and one assistant teacher, for a maximum teacher-to-child
ratio of 1 to 10.65 Teachers provide instructionally and emotionally supportive
classroom environments and, although there is room for improvement in these
areas, teachers have done better than in other state-funded preschool programs.66
Boston Public Schools’ Pre-K Program is also considered high-quality. In addition to having an adequate level of teacher compensation and overall funding,
the program utilizes research-based curricula and continuous teacher coaching
throughout the year. All teachers in Boston’s program must have a bachelor’s
degree to obtain initial licensure; after that, teachers have five years to obtain
a master’s degree and become professionally certified. Boston’s pre-K teachers
are paid on the same pay scale as K-12 teachers.67 Prior research has found that
classrooms in the Boston program are of high quality as measured by emotional
and instructional interactions between teachers and children.68 All children are
served in full-day classrooms.

21

Center for American Progress | How Much Can High-Quality Universal Pre-K Reduce Achievement Gaps?

About the authors
Allison Friedman-Krauss is an assistant research professor at the National Institute

for Early Education Research at Rutgers, the State University of New Jersey. At
NIEER, Friedman-Krauss works on projects related to Head Start and state pre-K
policy and practices. Her research interests focus on early childhood education
quality; cognitive and social-emotional development of children living in poverty;
and educational instability. She is trained in quantitative methods and has experience analyzing large-scale national data sets. As a graduate student, Friedman-Krauss
was part of the Secondary Analysis of Variation in Impacts of Head Start Center
that was funded by the Administration for Children and Families to reanalyze the
Head Start Impact Study. Friedman-Krauss holds a Ph.D. in developmental psychology from New York University; a master’s degree in mind, brain, and education
from the Harvard Graduate School of Education; and a bachelor’s degree in human
development from Cornell University. At NYU, Friedman-Krauss was an Institute of
Education Sciences pre-doctoral interdisciplinary training fellow.
W. Steven Barnett is a Board of Governors professor and the director of the

National Institute for Early Education Research at Rutgers, the State University
of New Jersey. His research includes studies of the economics of early care and
education—including costs and benefits; the long-term effects of preschool programs on children’s learning and development; and the distribution of educational
opportunities. Barnett’s research interests also include the economics of human
development and practical policies for translating research findings into effective
public investments. Barnett holds a Ph.D. in economics from the University of
Michigan. He has authored or co-authored more than 180 publications. His best
known works include: reviews of the research on long-term effects of early childhood education; benefit-cost analyses of the Perry Preschool and Abecedarian
programs; randomized trials comparing alternative approaches to educating
children, including length of day, monolingual versus dual-language immersion,
and the Tools of the Mind curriculum; and the series of State Preschool Yearbooks
that provided annual state-by-state analyses of progress in public pre-K programs.

22

Center for American Progress | How Much Can High-Quality Universal Pre-K Reduce Achievement Gaps?

Milagros Nores is associate director of research at the National Institute for Early

Education Research, at Rutgers, The State University of New Jersey. Nores has
been working in early childhood for 10 years. Her expertise is in early childhood attainment; program evaluation; the economics of education; poverty; and
international and comparative education. Her current and recent projects include
the estimation of cognitive and noncognitive gaps in the early years for Hispanic
children; language background and immigration status in the United States; a
randomized trial evaluation of the AVANCE two-generation program; an estimation of the impacts of the aeioTU longitudinal study in Colombia; and evaluations
of the Seattle Preschool Program and West Virginia’s state preschool program.
Nores holds a Ph.D. in education and economics from Columbia University and
an Ed.M. in educational administration and social policy from Harvard University.

23

Center for American Progress | How Much Can High-Quality Universal Pre-K Reduce Achievement Gaps?

Endnotes
1 Based on Milagros Nores and W. Steven Barnett, “Access
to High Quality Early Care and Education: Readiness
and Opportunity Gaps in America” (New Brunswick,
NJ: Center for Enhancing Early Learning Opportunities
and National Institute for Early Education Research,
2014), available at http://ceelo.org/wp-content/
uploads/2014/05/ceelo_policy_report_access_quality_ece.pdf; Authors’ calculations of National Center
for Education Statistics, “Early Childhood Longitudinal
Program: Kindergarten Class of 2010-11 (ECLS-K 2011),”
available at https://nces.ed.gov/ecls/kindergarten2011.
asp (last accessed February 2016).
2 W. Steven Barnett and Cynthia E. Lamy, “Achievement
Gaps Start Early: Preschool Can Help.” In Prudence L.
Carter and Kevin G. Welner, eds., Closing the Opportunity
Gap: What America Must do to Give Every Child an Even
Chance (New York: Oxford University Press, 2013); Greg
J. Duncan and others, “School Readiness and Later
Achievement,” Developmental Psychology 43 (6) (2007):
1428–1446.
3 Sean F. Reardon, “The Widening Academic Achievement
Gap between the Rich and the Poor: New Evidence and
Possible Explanations.” In Greg J. Duncan and Richard
Murnane, eds., Whither Opportunity?: Rising Inequality,
Schools, and Children’s Life Chances (New York: Russell
Sage Foundation, 2011); Sean F. Reardon and Ximena
A. Portilla, “Recent Trends in Socioeconomic and Racial
School Readiness Gaps at Kindergarten Entry.” Working
Paper (Stanford University Center for Education Policy
Analysis, 2015), available at https://cepa.stanford.edu/
sites/default/files/reardon%20portilla%20school%20
readiness%20gap%20trends%2014jan2015_0.pdf.
4 W. Steven Barnett, “Preschool Education and its Lasting
Effects: Research and Policy Implications” (Boulder, CO
and Tempe, AZ: Education and Public Interest Center
and Education Policy Research Unit, 2008), available at
http://nieer.org/resources/research/PreschoolLastingEffects.pdf; W. Steven Barnett, “Effectiveness of Early
Educational Intervention,” Science 333 (6045) (2011):
975–978, available at http://science.sciencemag.org/
content/333/6045/975; Hirokazu Yoshikawa and others,
“Investing in our Future: The Evidence Base on Preschool Education” (Ann Arbor, MI and New York: Society
for Research in Child Development and Foundation
for Child Development, 2013), available at http://
srcd.org/sites/default/files/documents/washington/
mb_2013_10_16_investing_in_children.pdf.
5 W. Steven Barnett and others, “The State of Preschool
2014” (New Brunswick, NJ: National Institute for Early
Education Research, 2015), available at http://nieer.org/
yearbook; Nores and Barnett, “Access to High Quality
Early Care and Education”; Rachel A. Valentino, “Will
public pre-K really close achievement gaps? Gaps in
prekindergarten quality between students and across
states,” Stanford University, Center for Education Policy
Analysis, forthcoming. National Center for Education
Statistics, “Early Childhood Longitudinal Study, Birth
Cohort (ECLS-B) Longitudinal 9-Month--Kindergarten
2007 Restricted-Use Data File,” available at https://nces.
ed.gov/pubsearch/pubsinfo.asp?pubid=2010011 (last
accessed February 2016).

7 Ibid.
8 Duncan and others, “School Readiness and Later
Achievement.”
9 Nores and Barnett, “Access to High Quality Early Care
and Education.”
10 Duncan and others, “School Readiness and Later
Achievement.”
11 Margaret Burchinal and others, “Examining the BlackWhite achievement gap among low-income children
using the NICHD study of early child care and youth
development,” Child Development 82 (5) (2011): 1404–
1420; David K. Dickinson, “Teachers’ Language Practices
and Academic Outcomes of Preschool Children,” Science
333 (6045) (2011): 964–967, available at http://science.
sciencemag.org/content/333/6045/964.
12 Greg J. Duncan and Katherine Magnuson, “The Nature
and Impact of Early Achievement Skills, Attention
Skills and Behavior Problems.” In Greg J. Duncan
and R.J. Murnane, eds., Whither Opportunity: Rising
Inequality, Schools, and Children’s Life Chances (New
York: Russell Sage, 2011); Ronald Fryer and Steven
D. Levitt, “The Black-White Test Score Gap Through
Third Grade,” American Law and Economics Review 8 (2)
(2006): 249–281; Tamara Halle and others, “Disparities
in Early Learning and Development: Lessons from the
Early Childhood Longitudinal Study – Birth Cohort
(ECLS-B)” (Washington and Bethesda, MD: Council of
Chief State School Councilors and Child Trends, 2009),
available at http://www.childtrends.org/wp-content/
uploads/2013/05/2009-52DisparitiesELExecSumm.pdf;
Lee and Burkam, “Inequality at the starting gate.”
13 ACT Research and Policy, “Do race/ethnicity-based
student achievement gaps grow over time?” (2012),
available at https://www.act.org/research/policymakers/pdf/RaceEthnicityReport.pdf; Megan M. McClelland,
Alan C. Acock, and Frederick J. Morrison, “The impact of
kindergarten learning-related skills on academic trajectories at the end of elementary school,” Early Childhood
Research Quarterly 21 (4) (2006): 471–490; Fryer and
Levitt, “The Black-White Test Score Gap Through Third
Grade.”
14 Susan Aud, Mary Ann Fox, and Angelina Kewal Ramani,
“Status and Trends in the Education of Racial and Ethnic
Groups” (Washington: National Center for Education
Statistics, 2010), available at http://files.eric.ed.gov/
fulltext/ED510909.pdf; Teachers College of Columbia
University, “The Academic Achievement Gap: Facts &
Figures,” available at http://www.tc.columbia.edu/news.
htm?articleID=5183 (last accessed January 2016).
15 Nores and Barnett, “Access to High Quality Early Care
and Education.”
16 See Appendix A for gaps in standard deviation units.

6 Valerie E. Lee and David T. Burkam, “Inequality at the
starting gate: Social background differences in achievement as children begin school” (Washington: Economic
Policy Institute, 2002), available at http://www.epi.org/
publication/books_starting_gate/.

24

Center for American Progress | How Much Can High-Quality Universal Pre-K Reduce Achievement Gaps?

17 Kevin M. Gorey, “Early Childhood Education: A Meta-Analytic Affirmation of the Short and Long-Term Benefits of
Educational Opportunity,” School Psychology Quarterly 16
(1) (2001): 9–30; Michael J. Guralnick and Forrest C. Bennett, eds., The Effectiveness of Early Intervention for At-Risk
and Handicapped Children (New York: Academic Press,
1987); Ruth Hubbell McKey and others, “The Impact of
Head Start on Children, Families, and Communities. Final
Report of the Head Start Evaluation, Synthesis, and Utilization Project” (Washington: U.S. Department of Health
and Human Services, 1985); Geoffrey Nelson, Anne Westhues, and Jennifer MacLeod, “A Meta-Analysis of Longitudinal Research on Preschool Prevention Programs for
Children,” Prevention and Treatment 6 (31) (2003): 1–34;
Craig T. Ramey and others, “Preschool Compensatory
Education and the Modifiability of Intelligence: A Critical
Review.” In Douglas Detterman, ed., Theories in Intelligence: Current Topics in Human Intelligence (Norwood,
NJ: Ablex, 1985); Karl White and Glendon Casto, “An
Integrative Review of Early Intervention Efficacy Studies
with At-Risk Children: Implications for the Handicapped,”
Analysis and Intervention in Developmental Disabilities 5
(1–2) (1985): 7–31.

23 Consortium for Longitudinal Studies, As the Twig is Bent:
Lasting Effects of Preschool Programs (Hillsdale, NJ: Erlbaum, 1983); Martin Deutsch, Elizabeth Taleporos, and
Jack Victor, “A Brief Synopsis of an Initial Enrichment
Program in Early Childhood.” In S. Ryan, ed., A Report
on Longitudinal Evaluations of Preschool Programs, vol.
1 (Washington: U.S. Department of Health, Education,
and Welfare, 1974); Ellen C. Frede, “Preschool Program
Quality in Programs for Children in Poverty.” In W. Steven Barnett and Sarane S. Boocock, eds., Early Care and
Education for Children in Poverty: Promises, Practices, and
Long-Term Results (Albany, NY: State University of New
York Press, 1998); Theresa J. Jordan and others, “Longterm effects of early enrichment: A 20-year perspective
on persistence and change,” American Journal of Community Psychology 13 (4) (1985): 393–415.; Lawrence J.
Schweinhart and others, The High/Scope Perry Preschool
Study Through Age 40 (Ypsilantie, MI: High/Scope
Press, 2005); Yoshikawa and others, “Investing in our
Future”; Martha Zaslow and others, “Quality, Dosage,
Thresholds, and Features in Early Childhood Settings: A
Review of the Literature” (Washington: U.S. Department
of Health and Human Services, 2010).

18 HighScope, “HighScope Perry Preschool Study,”
available at http://www.highscope.org/Content.
asp?ContentId=219 (last accessed January 2016); Frank
Porter Graham Child Development Institute, “The
Carolina Abecedarian Project,” available at http://abc.
fpg.unc.edu/ (last accessed January 2016).

24 Pia Britto, Hirokazu Yoshikawa, and Kimberly Boller,
“Quality of Early Childhood Development Programs in
Global Contexts: Rationale for Investment, Conceptual Framework and Implications for Equity,” Social
Policy Report 25 (2) (2011): 3–23; Margaret Burchinal
and others, “Predicting Child Outcomes at the End of
Kindergarten from the Quality of Pre-Kindergarten
Teacher-Child Interactions and Instruction,” Applied
Developmental Science 12 (3) (2008): 140–153; Margaret
R. Burchinal, Kirsten Kainz, and Yaping Cai, “How
Well are Our Measures of Quality Predicting to Child
Outcomes: A Meta-Analysis and Coordinated Analyses
of Data from Large Scale Studies of Early Childhood
Settings.” In Martha Zaslow and others, eds., Quality
Measurements in Early Childhood Settings (Baltimore:
Brookes Publishing, 2011); Ellen S. Peisner-Feinberg and
others, “The Relation of Preschool Child-Care Quality
to Children’s Cognitive and Social Developmental
Trajectories Through Second Grade,” Child Development
72 (5) (2001): 1534–1553; Yoshikawa and others, “Investing in Our Future”; Zaslow and others, “Quality, Dosage,
Thresholds, and Features in Early Childhood Settings.”

19 University of Minnesota Institute of Child Development, “Chicago Longitudinal Study,” available at http://
www.cehd.umn.edu/icd/research/cls/ (last accessed
January 2016).
20 Frances A. Campbell and Craig T. Ramey, “Effects
of Early Intervention on Intellectual and Academic
Achievement: A Follow-up Study of Children from
Low-Income Families,” Child Development 65 (2) (1994):
684–698; Laurence L. Schweinhart, David P. Weikart,
and Mary B. Larner, “Consequences of Three Preschool
Curriculum Models through Age 15,” Early Childhood
Research Quarterly 1 (1) (1986): 15–45.
21 Arthur J. Reynolds, “Age 21 Cost-Benefit Analysis of the
Title I Chicago Child-Parent Centers,” Educational Evaluation and Policy Analysis 24 (4) (2002): 267–303; Clive R.
Belfield and others, “The High/Scope Perry Preschool
Program: Cost-Benefit Analysis Using Data from the
Age-40 Followup,” The Journal of Human Resources 51
(1) (2006): 162-190; Frances Campbell and Craig Ramey,
“Cognitive and School Outcomes for High-Risk AfricanAmerican Students at Middle Adolescence: Positive
Effects of Early Intervention,” American Educational
Research Journal 32 (4) (1995): 743–772; Lawrence
Schweinhart and others, Lifetime Effects: The High/Scope
Perry Preschool Study Through Age 40. (Ypsilanti, MI:
High/Scope Press, 2005).
22 W. Steven Barnett and others, “Abbott Preschool
Program Longitudinal Effects Study: Fifth Grade FollowUp” (New Brunswick, NJ: National Institute for Early
Education Research, 2013), available at http://nieer.org/
sites/nieer/files/APPLES%205th%20Grade.pdf; William T.
Gormley, Jr. and Ted Gayer, “Promoting School Readiness
in Oklahoma: An Evaluation of Tulsa’s Pre-K Program,”
Journal of Human Resources 40 (3) (2005): 533–558;
Christina Weiland and Hirokazu Yoshikawa, “Impacts of
a Prekindergarten Program on Children’s Mathematics,
Language, Literacy, Executive Function, and Emotional
Skills,” Child Development 84 (6) (2013): 2112–2130.

25

25 Barnett and others, “The State of Preschool 2015.”;
Burchinal, Kainz, and Cai, “How Well are Our Measures
of Quality Predicting to Child Outcomes”; Ellen C. Frede,
“Assessment in a Continuous Improvement Cycle: New
Jersey’s Abbott Preschool Program” (New Brunswick,
NJ: National Institute for Early Education Research,
2005), available at http://nieer.org/resources/research/
NJAccountability.pdf; Andrew J. Mashburn and others,
“Measures of classroom quality in prekindergarten and
children’s development of academic, language, and
social skills,” Child Development 79 (3) (2008): 732–749;
Robert C. Pianta and others, “The Effects of Preschool
Education: What We Know, How Public Policy is or is not
Aligned with the Evidence Base, and What We Need to
Know,” Psychological Science in the Public Interest 10 (2)
(2009): 49–88; Yoshikawa and others, “Investing in our
Future”; Zaslow and others, “Quality, Dosage, Thresholds, and Features in Early Childhood Settings.”

Center for American Progress | How Much Can High-Quality Universal Pre-K Reduce Achievement Gaps?

26 W. Steven Barnett, “Better Teachers, Better Preschools:
Student Achievement Linked to Teacher Qualifications” (New Brunswick, NJ: National Institute for Early
Education Research, 2003), available at http://nieer.org/
resources/policybriefs/2.pdf; Barbara T. Bowman, M.
Suzanne Donovan, and M. Susan Burns, eds., Eager to
Learn: Educating our Preschoolers (Washington: National
Academy Press, 2000); Margaret R. Burchinal and others,
“Caregiver Training and Classroom Quality in Child Care
Centers,” Applied Developmental Science 6 (1) (2002):
2–11; LaRue Allen and Bridget B. Kelly, eds., Transforming
the Workforce for Children Birth Through Age 8: A unifying
Foundation (Washington: The National Academies Press,
2015); Marcy Whitebook, Carollee Howes, and Deborah
Phillips, “Who Cares? Child Care Teachers and the Quality
of Care in America: Final Report on the National Child
Care Staffing Study” (Oakland, CA: Child Care Employee
Project, 1989); Frede, “Assessment in a Continuous
Improvement Cycle”; Frede, “Preschool Program Quality
in Programs for Children in Poverty”; John S. Kendall,
“Setting Standards in Early Childhood Education,”
Educational Leadership 60 (7) (2003): 64–68; National
Education Goals Panel, “The Goal 1 Technical Planning
Subgroup Report on School Readiness” (1991); Weiland
and Yoshikawa, “Impacts of a Prekindergarten Program
on Children’s Mathematics, Language, Literacy, Executive
Function, and Emotional Skills.”
27 W. Steven Barnett, “Long-Term Effects on Cognitive Development and School Success. In W. Steven Barnett &
S.S. Boocock, eds., Early Care and Education for Children
in Poverty: Promises, Programs, and Long-Term Results
(Albany, NY: SUNY Press, 1998); Bowman, Donovan,
and Burns, Eager to Learn; Frede, “Preschool Program
Quality in Programs for Children in Poverty”; Karen
M. LaParo, Robert C. Pianta, and Megan Stuhlman,
“The Classroom Assessment Scoring System: Findings
from the Prekindergarten Year,” The Elementary School
Journal 104 (5) (2004): 409–426; Mashburn and others,
“Measures of classroom quality in prekindergarten and
children’s development of academic, language, and
social skills”; NICHD Early Child Care Research Network,
“Child Outcomes When Child Care Center Classes Meet
Recommended Standards for Quality,” American Journal
of Public Health 89 (7) (1999): 1072–1077; National Association for the Education of Young Children, “NAEYC
Early Childhood Program Standards and Accreditation
Criteria” (2015), available at https://www.naeyc.org/
academy/files/academy/Standards%20and%20Accreditation%20Criteria%20%26%20Guidance%20for%20
Assessment_10.2015_0.pdf.
28 Barnett and others, “The State of Preschool 2015”;
Burchinal, Kainz, and Cai, “How Well are Our Measures of
Quality Predicting to Child Outcomes”; Mashburn and
others, “Measures of Classroom Quality in Prekindergarten and Children’s Development of Academic, Language,
and Social Skills”; Yoshikawa and others, “Investing in our
Future”; Zaslow and others, “Quality, Dosage, Thresholds,
and Features in Early Childhood Settings.”
29 Barnett, “Effectiveness of Early Educational Intervention”; Arthur J. Reynolds and others, “Association of a
Full-Day vs Part-Day Preschool Intervention with School
Readiness, Attendance, and Parent Involvement,” The
Journal of the American Medical Association 312 (20)
(2014): 2126–2134; Schweinhart and others, The High/
Scope Perry Preschool Study Through Age 40.

30 Susanna Loeb and others, “How Much is Too Much?
The Influence of Preschool Centers on Children’s Social
and Cognitive Development?” Economics of Education
Review 26 (1) (2007): 52–66; Kathleen McCartney and
others, “Testing a Series of Causal Propositions Relating
Time in Child Care to Children’s Externalizing Behavior,”
Developmental Psychology 46 (1) (2010): 1–17; National
Institute of Child Health and Human Development
Early Child Care Research Network, “Does Amount of
Time Spent in Child Care Predict Socioemotional Adjustment During the Transition to Kindergarten?” Child
Development 74 (4) (2003): 976–1005; National Institute
of Child Health and Human Development Early Child
Care Research Network, “Child-Care Effect Sizes for the
NICHD Study of Early Child Care and Youth Development,” American Psychologist 61 (2) (2006): 99–116.
31 Reynolds and others, “Association of a Full-Day vs
Part-Day Preschool Intervention with School Readiness,
Attendance, and Parent Involvement”; Kenneth Robin,
Ellen Frede, and W. Steven Barnett, “Is More Better?
The Effects of Full-Day vs. Half-Day Preschool on Early
School Achievement” (New Brunswick, NJ: National
Institute for Early Education Research, 2006), available
at http://nieer.org/resources/research/IsMoreBetter.pdf.
32 Rosemary Kendall, “Parents and the High Cost of Child
Care: 2013 Report.” (Arlington, VA: Child Care Aware
of America, 2013), available at http://www.issuelab.
org/resource/parents_and_the_high_cost_of_child_
care_2013_report.
33 Administration for Children and Families, “Head Start
Timeline” (2015) available at http://eclkc.ohs.acf.hhs.
gov/hslc/hs/50th-anniversary/docs/hs-50th-timeline.
pdf; Chole Gibbs, Jens Ludwig, and Douglas L. Miller,
“Head Start: From Origins to Impacts.” In Martha Bailey
and Sheldon Danzinger, eds., The War on Poverty: A 50Year Retrospective (New York: Russell Sage Foundation
Press, forthcoming), available at http://old.econ.ucdavis.edu/faculty/dlmiller/research/papers/Gibbs%20
Ludwig%20Miller%20Head%20Start%20Orgins%20
to%20Impacts%202013-02-03.pdf; Lara K. Hulsey and
others, “Head Start Children, Families, and Programs:
Present and Past Data from FACES. OPRE Report
2011-33a” (Washington: U.S. Department of Health and
Human Services, 2011), available at http://www.acf.hhs.
gov/sites/default/files/opre/present_past.pdf; Jason
T. Hustedt and W. Steven Barnett, “Head Start Policy,”
Encyclopedia on Early Childhood Development, February 7, 2008, available at http://www.research4children.
org/data/documents/HeadStartPolicyFullReportpdf.
pdf; Emily Moiduddin and others, “Child Outcomes and
Classroom Quality in FACES 2009,” (U.S. Department of
Health and Human Services, 2012), available at http://
www.acf.hhs.gov/sites/default/files/opre/faces_2009.
pdf; Michael Puma and others, “Head Start Impact
Study Final Report” (U.S. Department of Health and
Human Services, 2010), available at http://www.acf.hhs.
gov/programs/opre/resource/head-start-impact-studyfinal-report.
34 Stephanie Schmit and others, “Investing in Young
Children: A Fact Sheet on Early Care and Education
Participation, Access, and Quality” (New York and Washington: National Center for Children in Poverty and
the Center for Law and Social Policy, 2013), available at
http://www.nccp.org/publications/pdf/text_1085.pdf.
35 Jennifer Mezey and others, “Unfinished Agenda: Child
Care for Low-Income Families Since 1996: Implications
for Federal and State Policy” (Washington: Center for
Law and Social Policy, 2002), available at http://www.
clasp.org/resources-and-publications/states/0017.
pdf; Monica Rohacek, “A Summary of Research on How
CCDF Policies Affect Providers” (Washington: The Urban
Institute, 2012), available at http://www.acf.hhs.gov/
sites/default/files/opre/policies_providers_0.pdf.

26

Center for American Progress | How Much Can High-Quality Universal Pre-K Reduce Achievement Gaps?

36 Barnett and others, “The State of Preschool 2015.”
37 Ibid.
38 Ibid.; This report defines high-quality based on direct
observations of classroom practices, which is a more
accurate measure of quality.
39 W. Steven Barnett, Kirsty Brown, and Rima Shor, “The
Universal vs. Targeted Debate: Should the United States
Have Preschool for All?” (New Brunswick, NJ: National
Institute for Early Education Research, 2004), available
at http://nieer.org/resources/policybriefs/6.pdf
40 Barnett, Brown, and Shor, “The Universal vs. Targeted
Debate”; Barnett and others, “The State of Preschool
2015.”
41 Ibid.
42 Head Start, “Poverty Guidelines and Determining Eligibility for Participation in Head Start Programs,” available
at http://eclkc.ohs.acf.hhs.gov/hslc/tta-system/operations/mang-sys/ersea/PovertyGuideline.htm (last
accessed January 2016).
43 Barnett and others, “The State of Preschool 2015.”
44 William T. Gormley and others, “The Effects of Universal
Pre-k on Cognitive Development,” Developmental
Psychology 41 (6) (2005): 872–884; Yoshikawa, Weiland,
and Brooks-Gunn, “When Does Preschool Matter?,”
forthcoming.
45 Belfield and others, “The High/Scope Perry Preschool
Program”; W.S. Steven Barnett and Leonard N. Masse,
“Early Childhood Program Design and Economic Returns: Comparative Benefit-Cost Analysis of the Abecedarian Program and Policy Implications,” Economics of
Education Review 26 (2007): 113-125; James J. Heckman,
“Skill Formation and the Economics of Investing in
Disadvantaged Children,” Science 312 (5782) (2010):
1900-1902; Noa Kay and Annie Pennucci, “Early Childhood Education for Low-Income Students: A review
of the Evidence and Benefit-Cost Analysis” (Olympia:
Washington State Institute for Public Policy, 2014),
available at http://www.wsipp.wa.gov/ReportFile/1547/
Wsipp_Early-Childhood-Education-for-Low-IncomeStudents-A-Review-of-the-Evidence-and-Benefit-CostAnalysis_Full-Report.pdf.
46 Katherine A. Magnuson and Jane Waldfogel, “Early
Childhood Care and Education: Effects on Ethnic and
Racial Gaps in School Readiness,” Future of Children 15
(1) (2005): 169–196.
47 Gormley and others, “The Effects of Universal Pre-k
on Cognitive Development”; Yoshikawa, Weiland, and
Brooks-Gunn, “When Does Preschool Matter?”
48 Subsequently a threshold of 185 percent of the federal
poverty level is also used to define low- versus highincome. This discrepancy in definitions is due to the
limitations of the available data and is not expect to
bias the results.
49 For the purposes of estimating current access to
high-quality early learning, “high-quality” is considered
a score of 5 or higher on the Early Childhood Environmental Rating Scale, or ECERS. The ECERS is a widely
used standardized classroom observation instrument
on a scale of 1 to 7 that is based on the quality of materials, space, and interactions between children and
teachers.
50 Gormley and others, “The Effects of Universal Pre-k
on Cognitive Development.” Yoshikawa, Weiland, and
Brooks-Gunn, “When Does Preschool Matter?”

27

51 Jim Minervino, “Lessons from Research and the Classroom: Implementing High-Quality Pre-K that Makes
a Difference for Young Children” (Seattle, WA: Bill &
Melinda Gates Foundation, 2014), available at https://
docs.gatesfoundation.org/documents/Lessons%20
from%20Research%20and%20the%20Classroom_September%202014.pdf.
52 Barnett and others, “The State of Preschool 2015”; Jason
Sachs and Christina Weiland, “Boston’s Rapid Expansion
of Public School-Based Preschool: Promoting Quality,
Lessons Learned” Young Children (September) (2010):
74–77, available at https://www.naeyc.org/files/academy/file/YCSept2010.pdf.
53 Gormley and others, “The Effects of Universal Pre-k on
Cognitive Development”; William T. Gormley, Deborah
Phillips, and Ted Gayer, “Preschool Programs Can
Boost School Readiness,” Science 320 (5884) (2008):
1723–1724; Weiland and Yoshikawa, “Impacts of a
Prekindergarten Program on Children’s Mathematics,
Language, Literacy, Executive Function, and Emotional
Skills”; Yoshikawa, Weiland, and Brooks-Gunn, “When
Does Preschool Matter?”
54 Gormley and others, “The Effects of Universal Pre-k
on Cognitive Development”; Yoshikawa, Weiland, and
Brooks-Gunn, “When Does Preschool Matter?”
55 Average impacts across Tulsa, Oklahoma, and Boston
in standard deviation units are as follows: Math: White:
0.18; African American: 0.45; Hispanic: 0.81; Low-income: 0.51; Not low-income: 0.32; Reading: White: 0.35;
African American: 0.68; Hispanic: 1.05; Low-income:
0.74; Not low-income: 0.48.
56 Projected reductions in kindergarten achievement
gaps from a universal high-quality ECE program in standard deviation units are as follows: Math: African-American -White: 0.25; Hispanic-White: 0.51; Income: 0.19;
Reading: African-American-White: 0.31; Hispanic-White:
0.58; Income: 0.25.
57 Barnett and others, “The State of Preschool 2015”;
Nores and Barnett, “Access to High Quality Early Care
and Education”; Valentino, “Will public pre-K really close
achievement gaps? Gaps in prekindergarten quality
between students and across states.”
58 W. Steven Barnett, “Four Reasons the United States
Should Offer Every Child a Preschool Education.” In
Edward Zigler, Walter Gilliam, and W. Steven Barnett,
eds., The Pre-K Debates: Current Controversies and Issues
(Baltimore: Brookes Publishing, 2011); Steve Barnett
and Rebecca Gomez, “Universal Pre-K: What does it
mean and who provides it?,” Preschool Matters Today,
January 2016, available at http://preschoolmatters.
org/2016/01/06/universal-pre-k-what-does-it-meanand-who-provides-it/.
59 Barnett, “Preschool Education and its Lasting Effects:
Research and Policy Implications”; Barnett, “Effectiveness of Early Educational Intervention”; Yoshikawa and
others, “Investing in our Future.”
60 Nores and Barnett, “Access to High Quality Early Care
and Education.”
61 Subsequently, the authors use a threshold of 185 percent of the federal poverty level to define low- versus
high-income. This discrepancy in definitions is due to
the limitations of the available data and is not expected
to bias the results.
62 Thelma Harms, Richard M. Clifford, and Debby Cryer,
Early Childhood Environment Rating Scale Revised Edition
(New York: Teachers College Press, 2014).

Center for American Progress | How Much Can High-Quality Universal Pre-K Reduce Achievement Gaps?

63 Margaret Burchinal and others, “Threshold analysis
of association between child care quality and child
outcomes for low-income children in pre-kindergarten
programs,” Early Childhood Research Quarterly 25 (2)
(2010): 166–176; Maia C. Connors and others, “From
Measure to Construct: Refining Early Measures of Early
Childhood Classroom Quality,” forthcoming; Mashburn
and others, “Measures of Classroom Quality in Prekindergarten and Children’s Development of Academic,
Language, and Social Skills.”
64 Gormley and others, “The Effects of Universal Pre-k
on Cognitive Development”; Yoshikawa, Weiland, and
Brooks-Gunn, “When Does Preschool Matter?”
65 W. Steven Barnett and others, “The State of Preschool
2010” (New Brunswick, NJ: National Institute for Early
Education Research, 2010); Barnett and others, “The
State of Preschool 2015.”

28

66 Deborah A. Phillips, William T. Gormley, and Amy E.
Lowenstein, “Inside the Pre-Kindergarten Door: Classroom Climate and Instructional Time Allocation in Tulsa’
Pre-K Programs,” Early Childhood Research Quarterly 24
(3) (2009): 213–228.
67 Weiland and Yoshikawa, “Impacts of a Prekindergarten Program on Children’s Mathematics, Language,
Literacy, Executive Function, and Emotional Skills.”
68 Christina Weiland and others, “Associations between
classroom quality and children’s vocabulary and executive function skills in an urban public prekindergarten
program,” Early Childhood Research Quarterly 28 (2)
(2013): 199–209.

Center for American Progress | How Much Can High-Quality Universal Pre-K Reduce Achievement Gaps?

Our Mission

Our Values

Our Approach

The Center for American
Progress is an independent,
nonpartisan policy institute
that is dedicated to improving
the lives of all Americans,
through bold, progressive
ideas, as well as strong
leadership and concerted
action. Our aim is not just to
change the conversation, but
to change the country.

As progressives, we believe
America should be a land of
boundless opportunity, where
people can climb the ladder
of economic mobility. We
believe we owe it to future
generations to protect the
planet and promote peace
and shared global prosperity.

We develop new policy ideas,
challenge the media to cover
the issues that truly matter,
and shape the national debate.
With policy teams in major
issue areas, American Progress
can think creatively at the
cross-section of traditional
boundaries to develop ideas
for policymakers that lead to
real change. By employing an
extensive communications
and outreach effort that we
adapt to a rapidly changing
media landscape, we move
our ideas aggressively in the
national policy debate.

And we believe an effective
government can earn the
trust of the American people,
champion the common
good over narrow self-interest,
and harness the strength of
our diversity.

1333 H STREET, NW, 10TH FLOOR, WASHINGTON, DC 20005 • TEL: 202-682-1611 • FAX: 202-682-1867 • WWW.AMERICANPROGRESS.ORG

