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Preface
Faced with mounting evidence that California has fallen behind on many key
indicators of education performance, policymakers and the public share
considerable interest in exploring whether California should expand public
funding for preschool education. This expanded funding will be most effective if
resources can be directed to their most efficient uses. Doing so requires an
understanding of how resources are currently allocated, what education
objectives preschool education can help achieve, and where preschool resources
can be most effective.
To investigate these issues, RAND has undertaken a multicomponent study
called the California Preschool Study to examine the adequacy and efficiency of
preschool education in California. The overall study effort seeks to address four
overarching questions:
•

What are the achievement shortfalls and cross-group gaps for California’s
children in terms of the state’s kindergarten through third grade (K–3)
education standards and what is the potential for high-quality preschool
programs to raise achievement?

•

How adequate is the quality of preschool education California children
are receiving, and what proportion of families have access to high-quality
preschool that would be expected to produce the cognitive, social, and
emotional benefits necessary to help children achieve the state’s early
elementary standards?

•

What efficiencies can be obtained in the current system of funding for
early care and education (ECE) programs serving children one or two
years before kindergarten entry in order to improve K–3 education
outcomes?

•

What additional ECE policies or resources would be required to ensure
that all children in California are prepared to meet K–3 standards?

To address these questions, three interrelated studies will fill important gaps in
our knowledge base regarding (1) gaps in school readiness and achievement in
the early grades among California children and the potential for high-quality
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preschool programs to close existing gaps; (2) the system of publicly funded ECE
programs in California in the two years before kindergarten entry; and (3) the
utilization of ECE services among California's children and the quality of those
experiences. A fourth synthesis study will integrate the results from the three
focused studies, as well as relevant prior research, to address broader issues
related to preschool adequacy and efficiency.
The objective of this analysis, the first study component, is to examine how far
California is from reaching its goal to have all children meet current education
standards in kindergarten through third grade, with a focus on achievement in
English-language arts and mathematics. Specific questions we address include
the following:
•

What is the number and percentage of California’s children in grades K–3
who do not meet the state education standards in English-language arts
and mathematics in their respective grades?

•

How does the fraction that fails to meet state standards vary across key
population groups defined by gender, race-ethnicity, English-language
ability, or other measures of family background?

•

What is the potential for increased access to high-quality preschool
programs to close the observed achievement gaps?

The analysis draws on state- and local-level school readiness and achievement
data for California, as well as prior studies that document the benefits of highquality preschool education.
This study component should be of interest to decisionmakers in the public and
private sectors, as well as the public more generally, who are interested in
understanding the nature of shortfalls in student achievement in the early
elementary grades in California and the potential for preschool education to
narrow the existing gasps. Results for the other study components available to
date can be found in the following:
•

Lynn A. Karoly, Elaine Reardon, and Michelle Cho, Early Care and
Education in the Golden State: Publicly Funded Programs Serving California’s
Preschool-Age Children, TR-538, Santa Monica, Calif.: RAND Corporation,
2007.

This project was requested by the California Governor's Committee on Education
Excellence, the California State Superintendent of Public Instruction, the Speaker
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of the California State Assembly, and the President pro Tempore of the
California State Senate. Funding was provided by The David and Lucile Packard
Foundation, W. K. Kellogg Foundation, The Pew Charitable Trusts through the
National Institute for Early Education Research (NIEER), The W. Clement and
Jessie V. Stone Foundation, and Los Angeles Universal Preschool (LAUP). The
project has been guided by an advisory group of academic researchers, policy
experts, and practitioners.
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Summary
As indicated in the 2002 federal No Child Left Behind (NCLB) Act, raising
student achievement in elementary and secondary schools and closing
achievement gaps between groups of students are national goals. In California,
Governor Schwarzenegger has placed a priority on education reform designed to
improve student performance, establishing the Governor’s Committee on
Education Excellence in 2005. The committee is charged with identifying “bold
and creative ideas” to transform California schools, reforms that will be the focus
of the Governor’s “Year of Education” in 2008. Likewise, State Superintendent of
Public Instruction Jack O’Connell has emphasized the need for reforms not only
to raise student performance overall, but also to improve achievement for all
groups of students.
With the goal of raising student achievement at the top of the education policy
agenda, policymakers and the public are exploring potential strategies to address
achievement shortfalls. One possibility is to expand public funding for preschool
education. To evaluate the potential of this approach, the RAND Corporation has
undertaken the California Preschool Study, an effort to improve understanding
of achievement gaps in the early elementary grades, the adequacy of preschool
education currently given, and what efficiencies or additional resources might be
brought to bear in early care and education. This volume reports on the first
component of this larger study effort, which addresses the following questions:
•

What is the number and percentage of students in grades K–3 who do not
meet state education standards?

•

How does the fraction that fails to meet standards vary across groups
defined by gender, race-ethnicity, English-language ability, parent
education attainment, and family economic status?

•

Do high-quality preschool programs have the potential to close the
observed achievement gaps?

To address the first two questions, our analysis draws on state- and local-level
school readiness and achievement data for California. Specifically, we use data
from the 2007 California Standards Tests (CSTs) to look at the number and
proportion of second and third graders who are not reaching state standards for
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performance in English-language arts and mathematics. We also use the CST
data to examine achievement gaps in these grades between groups of students
defined by personal characteristics or family background measures.
In addition, to understand student differences before the CST assessments begin,
we turn to other data sources for information on kindergarten and first grade.
These sources include reading performance assessments conducted in
kindergarten and first grade in a subset of California school districts as part of
the Reading First program instituted under NCLB. They also include the
California sample of the Early Childhood Longitudinal Study–Kindergarten
Class of 1998–99, for behavioral measures of school readiness made after
kindergarten entry, based on ratings given by the children’s teachers. Those data
are complemented by two other studies that examine statewide or countyspecific school readiness measures. None of these data sources provide measures
of achievement that are representative or truly comparable with CST data on
second and third graders. However, they do provide some useful information on
group differences in performance and on school readiness at the time of
kindergarten entry.
Finally, to address our third question, we evaluate the evidence from rigorous
evaluations of preschool programs to assess the potential for well-designed
programs to improve school readiness and subsequent school performance. In
the remainder of this summary, we highlight our key findings with respect to
each of the study questions.

Many Students Are Performing Below State Standards
The CST data demonstrate that, despite rising achievement levels in recent years,
California still has a long way to go before second and third graders reach
proficiency in English-language arts and mathematics as defined in California’s
education content standards.
•

In the most recent test year, 52 percent of second-grade students and 63
percent of third-grade students did not achieve grade-level proficiency in
English-language arts. The equivalent percentages for math performance
in the same grades were somewhat better but still quite high at 41 and 42
percent.

•

These percentages translate into approximately 240,000 second-grade
students and 290,000 third-grade students statewide who do not have the
recommended skills in terms of English-language arts. Of the students
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performing below proficiency in math, 187,000 are second graders and
198,000 are third graders.
•

Of the children in kindergarten and first grade taking a reading skills
assessment in 17 school districts that provided us with data, 45 to 49
percent of first graders and 33 to 57 percent of kindergartners did not, at
the end of the year, meet the reading benchmark standards, which we take
to approximate a proficiency level for these ages. The children assessed in
these districts were mostly English learners and four-fifths were Hispanic
students. Though an imperfect match for the CST data, these kindergarten
and first-grade numbers do suggest that shortfalls in achievement may
have early roots.

There Are Large Differences Between Groups
Although the data for all children indicate substantial percentages falling short of
proficiency or readiness criteria, some groups of students are falling short by
even larger margins.
•

English learners and students whose parents did not graduate from high
school have the highest proportion who fall short of proficiency. Nearly 70
percent of these students do not meet second-grade proficiency standards
in English-language arts, and about 85 percent do not meet third-grade
standards. Between 53 and 58 percent do not meet math proficiency
standards in those grades. Students whose parents did graduate from
high school but who did not attend any college also had lower
performance than average.

•

Percentages of black and Hispanic students falling short of proficiency in
second and third grades are also high, as are those of economically
disadvantaged students. These percentages run in the 60s for secondgrade English-language arts and in the 70s for third grade. For blacks, the
percentages for mathematics are about the same as those for English
learners and children with poorly educated parents; for Hispanic students
and the economically disadvantaged, they are only slightly better.

•

Though proficiency gaps based on race-ethnic, economic, and linguistic
differences are substantial, we should not lose sight of the fact that, even
among more advantaged groups of students, a sizeable percentage does
not meet state education standards. For example, in third grade, 44
percent of students from noneconomically disadvantaged backgrounds

xvi

Figure S.1—Actual and Adjusted Between-Group Differences in Percentage Advanced or
Proficient in Second Grade: English-Language Arts CST for 2007
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and 30 percent of those whose parents have postgraduate education do
not achieve proficiency in English-language arts.
These achievement shortfalls translate into sizeable differences between groups
of students. This point is illustrated in Figure S.1 for English-language arts
proficiency in the second grade. (Similar results follow if we look at achievement
in second-grade mathematics or at either subject for third grade.) The gap
between groups in proficiency is plotted, where a negative gap indicates lower
performance for the first group relative to the second group, and a positive gap
indicates the opposite. For race-ethnicity, we use (non-Hispanic) whites as the
comparison group. The comparison group for English-language fluency is
English-only students, and we use parents with some college education as the
reference for parent education comparisons. We show two calculations for
achievement gaps in Figure S.1: actual and adjusted.
Consider first the actual or observed gaps. The percentage of proficient Hispanic
students in English-language arts in second grade is 31 percentage points below
the percentage for whites. The gap is equally as large for economically
disadvantaged students compared with their economically advantaged peers.
Other large gaps in English-language arts proficiency are evident between blacks
and whites (26 percentage points), English learners and English only (27 points),
and those whose parents' education is less than high school versus those whose
parents completed some college (25 points). The largest between-group gap is the
49 percentage points that separate the fraction who are proficient in Englishlanguage arts when parent education is less than high school versus when parent
education exceeds a college degree. In contrast, the gap is smaller between boys
and girls, with girls having higher proficiency in English-language arts than
boys. (The reverse holds for mathematics, but the gender gap is even smaller.) To
a large extent, these results mirror what has been confirmed in other research for
California and for the nation.
Some of these differences in student performance are the result of compositional
variation between the groups in terms of other characteristics related to
achievement. For example, Hispanics have a higher share of English learners
compared with whites, which would account for some of the gap between the
two groups. To assess the importance of compositional variation, Figure S.1 also
shows the adjusted gap for each pairwise comparison. We would expect to see
this size gap if there were no compositional differences between the groups of
students we compare (based on the characteristics we can observe). In other
words, when comparing Hispanics and whites, we adjust for differences in those
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two groups in terms of English-language fluency, parent education, economic
status, and gender. We make similar adjustments for comparisons within groups
of students defined by other characteristics. As seen in Figure S.1, when we
account for these compositional differences, the between-group achievement
gaps are generally smaller, but they are not eliminated. Although these adjusted
gaps would be expected to change if we could account for a richer set of child,
family, and school characteristics, our results suggest that there are meaningful,
independent differences in student achievement across students defined by raceethnicity, English-language fluency, parent education, and economic status.
These patterns of differences between groups of students do not suddenly
appear in second grade. Reading tests taken by students in some districts
participating in the Reading First program show that children in kindergarten
and first grade exhibit some of the same patterns: English learners perform less
well than English-only students, blacks and Hispanics perform less well than
whites, and boys perform less well than girls. (Data are not available on parent
education or economic status.) The same patterns are evident across the various
data sources we consulted for measures of school readiness early in
kindergarten. Groups that perform less well against the CST standards in second
and third grades also trail on both cognitive and socioemotional readiness
measures early in their kindergarten year.
Table S.1 summarizes these proficiency gap patterns and some others applying
to different groups of children. The data sources are in columns, beginning on
the left with school readiness measures and ending with the right-hand columns
presenting CST results for second- and third-grade English-language arts and
mathematics. Each row reports a set of different between-group comparisons. In
the table cells, the letter indicates which of the two groups in that row is trailing
in proficiency or readiness according to the measure in the column head. Where
the difference is not statistically significant, the cell is colored light gray. Where it
is significant, the colors represent consistency with the majority of results for that
row (black) or exception to those results (green). In the cells in the CST columns,
where we are able to measure the direction and magnitude of the gaps, the
number of daggers indicates the size of the gap between groups: one dagger
corresponds to gaps of 5 percentage points or less, two daggers corresponds to
gaps between 6 and 20 points, and three daggers corresponds to gaps of more
than 20 points.
Because the CST data are based on all students in the grade, we have more
confidence in those results than in the other data sources. We have the least
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Table S.1—Summary of Who Is Behind: Proficiency Findings Across Data Sources and
Groups
Group Trailing in Performance in Data from Source, Grade, and Measure Named
California
Early Childhood
Standards
Longitudinal Study–
Reading Lions Center
Other
Tests
Kindergarten Cohort
Skills Assessments
K
Fall
EOY
EOY
ReadiFall Kindergarten (K)
K
1
2
EOY 2 and 3
ness
Group

EBP

AL

SC

IP

M

M

M

M

Hispanic vs. White

W

H

H

H

Black or AA vs. White

B

B

B

Asian vs. White

W

W

Other vs. White

W

English Proficient vs. English Only
English Learner vs. English Only

Sources

Rdg

Rdg

Rdg

E-LA

Math

M

M

M

M
††

F
†

H

H

H

B

W

B

B

A

A

W

W

W

O

W

O

W

W

W

H
†††
B
†††
W
†
O
†

H
†††
B
†††
W
††
O
†

O

O

O

P

O

O

O

O

L

L

L

L

L

L

L

O
††
L
†††

O
††
L
†††

Not HSG vs. Some College

N

N

N

N

N

HSG vs. Some College

H

H

H

H

H

College Grad. vs. Some College

C

S

S

S

Postgraduate vs. Some College

S

S

S

S

N
†††
H
††
S
††
S
†††

N
††
H
††
S
††
S
†††

N

D

D

D

D
†††

D
†††

Gender
Male vs. Female
Race-Ethnicity
H

O

English-Language Fluency

Parent Education

Economic Status
Disadvantaged vs. Not Disadv.
Legend:

D

Group designated in cell trailed other group in performance by statistically significant amount or (for CST) by
any amount. Black indicates trailing group in that cell trailed in most cells; green indicates exceptions.

†
††
†††

Group designated in cell trailed other group in performance, but not by a statistically significant amount.
No data from this source comparing the groups in this row.
Group trailed by small magnitude (5 or fewer percentage points).
Group trailed by moderate magnitude (6–20 percentage points).
Group trailed by large magnitude (more than 20 percentage points).

SOURCE: See Table 5.1.
NOTES: AA = African American; AL = approaches to learning; CST = California Standards Test; EBP = external behavior
problems; E-LA = English-language arts; EOY = end of year; HSG = high school graduate; IP = interpersonal skills; Rdg =
reading; SC = self-control.
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confidence in the school readiness measures because of the details of sampling
and measurement methods. In fact, the lack of consistent data down through the
earliest grades prevents a clear understanding of when and how children
perform differently. However, we do find consistent patterns for between-group
gaps across these different data sources at earlier grades, which suggests that we
are likely picking up genuine gaps at earlier ages. The direction of the gaps, with
only a few exceptions, are consistent across sources, although we are unable to
determine the magnitude of gaps in kindergarten and first grade.

Preschool Programs Appear To Be Promising, but We Need to
Verify Scope for Expansion
To answer our third research question regarding the promise of preschool
programs to address achievement gaps, we broke it into three parts:
•

Which students are failing to meet the state’s education goals? This study
has demonstrated that the students who start behind and stay behind
include English learners, students from economically disadvantaged
backgrounds, Hispanics, and blacks. Although these groups show the
largest shortfalls in achievement relative to state standards, all groups we
considered include a subset of students who do not succeed against the
state standards.

•

To what extent does participation in high-quality preschool programs
produce gains in school readiness and subsequent education
performance? To answer this question, we reviewed the available
scientific evidence in that regard.
Scientifically rigorous studies show that well-designed preschool
programs serving children one or two years before kindergarten entry can
improve measures of school readiness and raise performance on academic
achievement tests in the early elementary grades. They can also generate
sustained effects on academic achievement into the middle-school years,
and produce other education gains such as reduced special-education use
and grade repetition and higher rates of high school graduation. The
early-grade effects have been demonstrated not only for smaller-scale
model programs, but also for larger-scale publicly funded programs
currently operating in a number of states, namely Michigan, New Jersey,
Oklahoma, South Carolina, and West Virginia. For the most part, these
findings pertain to programs that serve more disadvantaged students.
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However, a universal preschool program in Oklahoma, evaluated as
implemented in Tulsa, demonstrates that high-quality preschool programs
can benefit children from a range of racial or ethnic and economic
backgrounds, at least in terms of readiness measures at the start of
kindergarten. At the same time, on the basis of several of the studies we
reviewed, it appears that larger effects are found for more disadvantaged
students. It remains to be seen whether longer-term effects will be as
strong.
This research evidence suggests that several groups of California students
who perform at lower levels in the early elementary grades can benefit
from well-designed preschool programs. We know less about the potential
benefits for English learners. Though several studies show that Hispanic
children receive significant benefits from preschool participation, English
learners have not been studied as closely.
•

Is there scope for expanding the participation of less-proficient groups of
children in high-quality preschool programs? Participation in high-quality
preschool programs can be expanded only to the extent that children do
not already participate in such programs. In a companion analysis that is
part of the California Preschool Study, we will be examining newly
collected data to determine the extent to which California’s children
overall, and those who face the largest achievement gaps in particular,
participate in high-quality early learning programs. If we find that
participation in such programs is lower for students at risk of poor
academic performance, it will suggest that there is scope to expand
preschool enrollments as a strategy for narrowing early achievement gaps.

A confident answer to our third research question will thus have to await
subsequent phases of the California Preschool Study. While awaiting those
findings, it will be important to remember that the favorable effects from
preschool programs may not be big enough to greatly reduce the large
achievement differences highlighted in this study. The magnitudes of the effects
of preschool programs on school readiness and other education outcomes
reported in the scientific literature, while statistically significant and large in
terms of other education interventions, would not be big enough in most cases to
bring all students up to proficiency in terms of California’s education standards.
Nevertheless, the size of the achievement gaps that currently exist and the
strength of the evidence of favorable education benefits that derive from welldesigned preschool programs together make a solid case for considering
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preschool as a component of a multipronged strategy to close achievement gaps
in California.
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1. Introduction
Closing education achievement gaps has become a major objective of national,
state, and local education reform efforts. The 2002 federal No Child Left Behind
(NCLB) Act placed a spotlight on the national goal of raising student
achievement in elementary and secondary schools and closing achievement gaps
between high- and low-performing groups of students. In 2005, California
Governor Arnold Schwarzenegger placed education reform at the top of his
policy agenda with the establishment of the Governor’s Committee on Education
Excellence, charged with identifying “bold and creative ideas” to transform
California’s schools. Addressing achievement gaps is a central motivation for
such reforms. Indeed, California State Superintendent of Public Instruction Jack
O’Connell, in his 2007 State of Education address, called for an intensive effort to
identify strategies for closing the achievement gap that exists between groups of
California’s students, which otherwise may be obscured by rising student
achievement overall (California Department of Education [CDE], 2007b). His
address emphasized the need to hold California schools accountable for raising
performance for all groups of students.
One potential strategy to close achievement gaps is to increase access to and the
quality of preschool education in the state. Evidence that gaps in student
performance exist at the time of school entry suggests that a good portion of the
achievement gap problem is present at the starting gate—that is, when children
enter the K–12 education system. The concept of using the early childhood years
to boost school readiness and ideally set students on a positive education
trajectory is not new. It was the premise for the advent of the national Head Start
program in 1965, as well as California’s State Preschool program that began in
the same year, both of which serve disadvantaged children. Additionally, this
strategy is being adopted across the country as states allocate resources to
expand access to publicly funded preschool programs, in some cases available to
all four-year-olds.
To determine whether a strategy of expanding publicly funded preschool
education would narrow achievement gaps in California would require
identifying which groups of children are ahead and which groups are behind
with respect to the state’s rigorous education standards. We would also need to
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know whether those students who are failing to meet the state’s education goals
are the least likely to have access to high-quality early learning opportunities.
Finally, we would need to understand whether increasing access to high-quality
preschool programs for those who do not participate in such programs is likely
to improve their readiness for school and subsequent education achievement.
As part of our larger study investigating the adequacy and efficiency of
preschool education in California, the objective of this study is to examine how
far California is from reaching its goal of having all children meet current
education standards in kindergarten through third grade and the potential for
high-quality preschool programs to narrow the achievement gaps identified in
this report and elsewhere.1 Specific questions we address include the following:
•

What is the number and percentage of California’s children in grades K–3
who do not meet the state education standards in English-language arts
and mathematics in their respective grades?

•

How does the fraction that fails to meet state standards vary across key
population groups defined by gender, race-ethnicity, English-language
ability, or other measures of family background?

•

What is the potential for increased access to high-quality preschool
programs to close the observed achievement gaps?

To address these questions, our analysis draws on state- and local-level school
readiness and achievement data for California, as well as prior studies that
document the benefits of high-quality preschool education. Specially, California’s
standards-based assessments, the California Standards Tests (CSTs), allow us to
look at the number of students (or the percentage of students) who are not
reaching California’s high standards for performance in second and third grades
in English-language arts and mathematics. This measure provides a gauge of the
absolute shortfall in achievement against the state’s education standards. By
using the CST data to look at achievement gaps in these grades between groups
of students defined by personal characteristics or family background measures,
we can also capture relative differences in student performance compared
against the state’s standards.

______________
1 A companion study to this analysis involves the collection of new data for California to
measurewhich groups of California children currently participate in high-quality preschool
programs.
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In addition, to understand student differences before the statewide CST
assessments begin in second grade, we turn to other sources of data to examine
the levels and group differences in student performance in kindergarten and first
grade. We also consider measures of school readiness at the time of kindergarten
entry. Unfortunately, no existing data source meets our needs. Instead, we cast a
wide net to see whether several sources of statewide and local data can help us
develop a better understanding of the extent to which certain groups of students
start out behind and stay behind. The data we draw on include reading
performance assessments conducted in kindergarten and first grade in a subset
of California school districts as part of the Reading First program instituted
under NCLB. We also examine the California sample of the Early Childhood
Longitudinal Study–Kindergarten (ECLS-K) Class of 1998–99, and the behavioral
measures collected at kindergarten entry. Several other studies that examine
statewide or county-specific school readiness measures complement what we
learn from the other data we examine. None of these data sources is ideal, but
these varied data can provide evidence on whether gaps exist between groups
and the direction of those gaps.
In addressing our study questions, we take as a starting point the fact that highquality preschool programs have been demonstrated through rigorous
evaluations to have a significant effect on children’s short-term and long-term
education outcomes (see, for example, the recent literature review by Karoly,
Kilburn, and Cannon, 2005). Thus, we do not seek to measure the effects of
preschool education on education achievement, although we do summarize the
evidence from this literature to answer our third study question. Rather, the
analysis seeks to establish the size of the current achievement gaps that exist in
the early elementary grades as part of our larger interest in understanding the
adequacy of the current early care and education (ECE) system in California.
In the remainder of this chapter, we offer a relevant context for our study by first
providing an overview of California’s education content standards and the
assessments used to measure student performance against those standards. We
then review key findings from prior research that has focused on achievement
gaps for the nation as a whole, as well as California. A final section of this
introduction provides a roadmap for the other chapters of our report.

California Education Standards and Student Assessments
A core element of the current education reform movement that centers on
accountability is the development and articulation of rigorous academic
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standards specific to each subject area. Such standards are a cornerstone of the
NCLB Act and were a focus of California’s education reform efforts in the mid1990s (Rose et al., 2003; Finn, Petrilli, and Julian, 2006). In 1995, the California
legislature (Assembly Bill 265) created a Commission for the Establishment of
Academic Performance and Content Standards, which was tasked with creating
world-class standards for content (what students should learn) and performance
(how students would be assessed) for students in kindergarten through grade 12.
Content areas covered reading and language arts, mathematics, science, and
history and social science. The California State Board of Education adopted the
English-language arts and mathematics standards in 1997 and the science and
history–social science standards in 1998.2 For the first time, these standards
specified “the knowledge, concepts, and skills that students should acquire at
each grade” from kindergarten to grade 12 (CDE, 2006). A recent comparison of
state education standards sponsored by the Fordham Foundation, one of the
country’s leading proponents of the education accountability movement, gave
California’s standards in English, mathematics, science, and history an A grade,
ranking the state first in the nation along with Indiana and Massachusetts (Finn,
Petrilli, and Julian, 2006).3
California’s standards receive high marks for their “balance and depth” and
“logical progression” and for being clear, specific, and measurable (Finn, Petrilli,
and Julian, 2006). To illustrate their substance, consider the English-language arts
content standards. For kindergarten through grade 12, these standards cover the
following four broad domains (and the associated subdomains) that encompass
reading, writing, listening, and speaking:
Reading
1.0 Word analysis, fluency, and systematic vocabulary development
2.0 Reading comprehension
3.0 Literary response and analysis

______________
2 Other content standards are defined for Visual and Performing Arts—namely, dance,
music, theater, and visual arts (adopted in 2001)—which cover students in prekindergarten as
well as K–12. Content standards in Physical Education and Career Technical Education (covering
grades 7 to 12 only) were adopted in 2005. For additional detail, see CDE (2006).
3 California had ranked first in the nation in a similar state-by-state comparison of academic
standards published by the Fordham Foundation in 2000 (Finn and Petrilli, 2000).
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Writing
1.0 Writing strategies
2.0 Writing applications (genres and their characteristics)
Written and oral English language conventions
1.0 Written and oral English language conventions
Listening and speaking
1.0 Listening and speaking strategies
2.0 Speaking applications (genres and their characteristics)
The mathematics standards cover the following five broad domains, which apply
for kindergarten through seventh grade (the subdomains vary across the grades):
Numbers sense
Algebra and functions
Measurement and geometry
Statistics, data analysis, and probability
Mathematical reasoning
Table 1.1 illustrates more specifically the nature of the content standards in
kindergarten through third grade in English-language arts, focusing on the first
section of the reading domain: “Word analysis, fluency, and systematic
vocabulary development.” As illustrated in the table, the content standards in
this domain and subdomain cover concepts about print and phonic awareness
for kindergarten and first grade, with successively higher skills expected when
moving from one grade to the next. Decoding and word recognition and
vocabulary and concept development are two other subdomains applicable to
each of the four grades, again with progressively more advanced skills expected
at each grade. It is evident from Table 1.1 that the standards are both
comprehensive and specific, detailing the knowledge and skills that students are
expected to attain as they progress from grade to grade.
To determine whether students are meeting the content standards at each grade,
California has developed standards-based assessments that are given at the end
of the academic year to measure student achievement against the state standards
(Rose et al., 2003). Though student testing was a routine feature of the education

Table 1.1—Illustrative Components of California English-Language Arts Content Standards: Kindergarten to Third Grade
First Grade

Second Grade

Third Grade

Reading: 1.0 Word Analysis, Fluency, and Systematic Vocabulary Development
Students know about letters, words,
and sounds. They apply this
knowledge to read simple sentences.

Students understand the basic features
of reading. They select letter patterns
and know how to translate them into
spoken language by using phonics,
syllabication, and word parts. They
apply this knowledge to achieve fluent
oral and silent reading.

Students understand the basic features
of reading. They select letter patterns
and know how to translate them into
spoken language by using phonics,
syllabication, and word parts. They
apply this knowledge to achieve fluent
oral and silent reading.

Concepts About Print
1.1 Identify the front cover, back cover,
and title page of a book.

1.1 Match oral words to printed words.

1.2 Follow words from left to right and
from top to bottom on the printed
page.

1.2 Identify the title and author of a
reading selection.

1.3 Understand that printed materials
provide information.
1.4 Recognize that sentences in print
are made up of separate words.
1.5 Distinguish letters from words.
1.6 Recognize and name all uppercase
and lowercase letters of the
alphabet.

1.3 Identify letters, words, and
sentences.

1.7 Track (move sequentially from
sound to sound) and represent the
number, sameness/difference, and
order of two and three isolated
phonemes (e.g., /f, s, th/, /j, d, j/ ).
1.8 Track (move sequentially from
sound to sound) and represent
changes in simple syllables and
words with two and three sounds
as one sound is added,
substituted, omitted, shifted, or
repeated (e.g., vowel-consonant,
consonant-vowel, or consonantvowel-consonant).
1.9 Blend vowel-consonant sounds
orally to make words or syllables.

1.4 Distinguish initial, medial, and final
sounds in single-syllable words.

Phonemic Awareness

1.5 Distinguish long-and short-vowel
sounds in orally stated singlesyllable words (e.g., bit/bite).

1.6 Create and state a series of
rhyming words, including
consonant blends.

Students understand the basic features
of reading. They select letter patterns
and know how to translate them into
spoken language by using phonics,
syllabication, and word parts. They
apply this knowledge to achieve fluent
oral and silent reading.
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Kindergarten

Table 1.1—Continued
Kindergarten

First grade

Second grade

Third grade

Phonemic Awareness, Continued
1.10 Identify and produce rhyming
words in response to an oral
prompt.
1.11 Distinguish orally stated onesyllable words and separate into
beginning or ending sounds.
1.12 Track auditorily each word in a
sentence and each syllable in a
word.

1.7 Add, delete, or change target
sounds to change words (e.g.,
change cow to how; pan to an).
1.8 Blend two to four phonemes into
recognizable words (e.g., /c/ a/ t/ =
cat; /f/ l/ a/ t/ = flat).
1.9 Segment single-syllable words into
their components (e.g., /c/ a/ t/ =
cat; /s/ p/ l/ a/ t/ = splat; /r/ i/ ch/ =
rich).

1.13 Count the number of sounds in
syllables and syllables in words.
Decoding and Word Recognition

1.15 Read simple one-syllable and
high-frequency words (i.e., sight
words).

1.10 Generate the sounds from all the
letters and letter patterns, including
consonant blends and long- and
short-vowel patterns (i.e.,
phonograms), and blend those
sounds into recognizable words.
1.11 Read common, irregular sight
words (e.g., the, have, said, come,
give, of).

1.16 Understand that as letters of
words change, so do the sounds
(i.e., the alphabetic principle).

1.12 Use knowledge of vowel digraphs
and r-controlled letter-sound
associations to read words.

1.14 Match all consonant and shortvowel sounds to appropriate
letters.

1.13 Read compound words and
contractions.
1.14 Read inflectional forms (e.g., -s,
-ed, -ing) and root words (e.g.,
look, looked, looking).
1.15 Read common word families (e.g.,
-ite, -ate).

1.1 Know and use complex word
families when reading (e.g., -ight)
to decode unfamiliar words.

1.2 Apply knowledge of basic
syllabication rules when reading
(e.g., vowel-consonant-vowel = su/
per; vowel-consonant/consonantvowel = sup/ per).
1.3 Decode two-syllable nonsense
words and regular multisyllable
words.

1.2 Decode regular multisyllabic
words.

1.3 Read aloud narrative and
expository text fluently and
accurately and with appropriate
pacing, intonation, and expression.

1.4 Recognize common abbreviations
(e.g., Jan., Sun., Mr., St.).
1.5 Identify and correctly use regular
plurals (e.g., -s, -es, -ies) and
irregular plurals (e.g., fly/flies,
wife/wives).
1.6 Read aloud fluently and accurately
and with appropriate intonation
and expression.
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1.16 Read aloud with fluency in a
manner that sounds like natural
speech.

1.1 Recognize and use knowledge of
spelling patterns (e.g., diphthongs,
special vowel spellings) when
reading.

Table 1.1—Continued
Kindergarten

First Grade

Second Grade

Third Grade
8

Vocabulary and Concept Development
1.17 Identify and sort common words in
basic categories (e.g., colors,
shapes, foods).
1.18 Describe common objects and
events in both general and specific
language.

1.17 Classify grade-appropriate
categories of words (e.g., concrete
collections of animals, foods, toys).

1.7 Understand and explain common
antonyms and synonyms.

1.8 Use knowledge of individual words
in unknown compound words to
predict their meaning.

1.9 Know the meaning of simple
prefixes and suffixes (e.g., over-,
un-, -ing, -ly).
1.10 Identify simple multiple-meaning
words.

SOURCE: CDE (2006).

1.4 Use knowledge of antonyms,
synonyms, homophones, and
homographs to determine the
meanings of words.
1.5 Demonstrate knowledge of levels
of specificity among gradeappropriate words and explain the
importance of these relations (e.g.,
dog/ mammal/ animal/ living
things).
1.6 Use sentence and word context to
find the meaning of unknown
words.
1.7 Use a dictionary to learn the
meaning and other features of
unknown words.
1.8 Use knowledge of prefixes (e.g.,
un-, re-, pre-, bi-, mis-, dis-) and
suffixes (e.g., -er, -est, -ful) to
determine the meaning of words.
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system in California before the adoption of the state’s high content standards, the
test instruments have been modified through time to align more closely with the
new standards (Carroll et al., 2005; CDE, 2007e). The CST in English-language
arts, designed to assess student achievement with respect to the state’s gradelevel content standards, was introduced in 1999 and is now required for all
students in grades 2 to 11. The CST grade-level mathematics assessment, now
required for grades 2 to 7, was implemented in the same year.4 In subsequent
years, the CST science and history–social science assessments were added (now
required in grades 5, 8, and 10 and grades 8, 10, and 11, respectively).5 The CST
Blueprints specify which components of California’s content standards are to be
tested and the allocation of test questions across the content areas. Performance
benchmarks are then set to determine which students are achieving mastery—
also referred to as “proficiency”—in each subject area.6
In addition to evaluating student performance, since 1999 California has defined
the Academic Performance Index (API), ranging from 200 to 1,000, as a measure
of overall student achievement for each school (Rose et al., 2003).7 The desired
goal is for each school to reach an API of 800 or better, indicating that 70 percent
of the school’s students exceed the median performance of students nationally.
Though schools have improved their API scores over time, a score of 800 remains
a high standard with just 35, 24, and 14 percent of elementary, middle, and high
______________
4 The CST English-language arts and mathematics assessments were first introduced as
additional test items in the Stanford Achievement Test, Ninth Edition (Stanford 9)—a nationally
norm-referenced test—to better align the Stanford 9 with California’s content standards. By 2002,
the CST had fully replaced the Stanford 9 and the California Achievement Test, Sixth Edition
(CAT/6) Survey was introduced in 2003 to provide a nationally norm-referenced test.
5 Other CSTs are administered in a subset of higher grades to cover selected subject-area
content from multiple grade levels or courses (see CDE, 2007e).
6 In the third and seventh grades, students are also assessed using the CAT/6 Survey, a
nationally norm-referenced test that provides national comparisons on general academic
knowledge (specifically, reading, language, spelling, and mathematics). Students with significant
cognitive disabilities who are unable to take the CSTs or CAT/6, even with accommodation, are
given the California Alternate Performance Assessment (CAPA) in grades 2 to 11. In addition to
the CST, some Spanish-speaking English learners are given the Standards-Based Tests in Spanish
(STS) in grades 2 through 4, and some receive the Aprenda 3 (Aprenda: La pueba de logros en
español, Tercera edición) in grades 5 to 11. The STS assesses reading-language arts and
mathematics in Spanish, and the Aprenda 3 is a nationally norm-referenced achievement test that
covers knowledge in Spanish of reading, language, spelling, and mathematics. These various
tests—CST, CAT/6, CAPA, STS, and Aprenda 3—currently comprise California’s STAR
(Standardized Testing and Reporting) Program.
7 The STAR program tests incorporated in the API have varied through time. See CDE
(2007a) for additional detail. The changes in the tests included in the API and weights assigned to
those tests create issues regarding the consistency of the API over time. See Rose et al. (2003).
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schools reaching this target in 2006, respectively (CDE, 2007c). The median API
in 2006 stood at 758 for elementary schools, but just 724 and 700 for middle
schools and high schools, respectively.

Prior Research on California Student Achievement and BetweenGroup Gaps
Research on achievement gaps across the nation has to a large extent focused on
racial and socioeconomic status (SES) differences in school performance (e.g.,
Jencks and Phillips, 1998; Kao and Thompson, 2003; Yeung and Pfeiffer, 2005;
Clotfelter, Ladd, and Vigdor, 2006; Reardon and Robinson, forthcoming). Studies
focus principally on children in grades two and beyond, although several studies
include younger children as early as preschool (e.g., Reardon, 2003; Fryer and
Levitt, 2004; Duncan and Magnuson, 2005; Fryer and Levitt, 2005; Magnuson and
Waldfogel, 2005; Murnane et al., 2006). These studies generally find that
Hispanic and black students perform poorly compared with white students,
often with sizable gaps, and students from lower-SES families perform poorly
compared with students from higher-SES families. Debate exists, however, about
the initial magnitude of gaps upon school entry, the degree to which gaps change
over years of schooling, which school subjects are affected, and what role school
and family factors play (e.g., Fryer and Levitt, 2004, 2005; Murnane et al., 2006;
Hanushek and Rivkin, 2006; Reardon and Robinson, forthcoming).
In California, studies indicate that students perform poorly compared with
students in other states (Betts, Rueben, and Danenberg, 2000; Carroll et al., 2005).
As in the national research, achievement gap analyses for California have also
focused on race-ethnicity and SES, where Latino/Hispanic and English-learner
populations are of special concern in addition to black students. Betts, Rueben,
and Danenberg (2000) find that limited-English-proficient students and low-SES
students in California have severely lower test scores than do their peers in
grades 2 through 11. They find that English learners can account for two-thirds
of the gap California experiences in math and reading performance compared
with other states. When examining solely California’s English-proficient
students, they find that patterns mirror national findings that low-SES students
perform less well, and they conclude that low SES is a dominant force in student
achievement gaps. In a more recent study using 2003 data, Carroll et al. (2005)
find that white and Asian students in California have higher percentages at or
above the 50th percentile on the nationally normed California Achievement Test,
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Sixth Edition (CAT/6) in 2003 than do Hispanic or black students. These gaps
occur in grades 2 through 11, and the gaps are large.
In a study of kindergarten and first-grade California students, Rumberger and
Anguiano (2004) find that Hispanic students start school at a disadvantage
compared with white students. Using national data, Reardon and Galindo (2006,
2007) also find a significant Hispanic–white gap for math and reading skill
proficiency at kindergarten entry, but they find this gap narrows somewhat over
the first years of schooling. Hispanic students who are English learners, recent
immigrants, or low-SES students are at a particular disadvantage. Although
evidence suggests English learners make more rapid gains over the first few
years than do students proficient in English, they still experience significantly
lower proficiency levels. Taken together, the research on racial and SES
achievement gaps paints a bleak picture for Hispanic, black, and low-SES
children, although the specific explanations for this situation and how to address
it remain under study.

Organization of the Report
The next two chapters of our study focus on our first two research questions by
providing a detailed analysis of student achievement in the early elementary
grades—in terms of both the size of overall achievement shortfalls as well as
differences between groups of students. We also examine data on school
readiness to assess group differences that exist at the time students enter
kindergarten. Chapter 2 begins by focusing on school achievement and
achievement shortfalls as measured in the second- and third-grade CSTs for
English-language arts and mathematics. We look at performance overall,
performance for groups of students defined by personal characteristics, and
performance for students cross-classified by various characteristics. In addition,
we examine adjusted achievement differences between groups of students after
accounting simultaneously for several student characteristics.
Chapter 3 draws on an array of data sources to build a more complete picture of
between-group differences in school readiness at the time of kindergarten entry
and student achievement as measured at the end of kindergarten and first grade.
The data sources we have access to for these earlier ages have strengths and
weaknesses, but we seek to integrate the various pieces of evidence to determine
whether a consistent picture emerges of achievement gaps in the early
elementary grades.
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Chapter 4 then turns to our third research question and examines the evidence
from rigorous research on the effects of smaller- and larger-scale preschool
programs on school readiness and school performance in the early elementary
grades. This chapter also touches on some of the longer-term academic benefits
that have been measured in preschool evaluations. In Chapter 5, the final
chapter, we present a synthesis of the portrait of achievement gaps that is
evident from the data presented in Chapters 2 and 3. In light of this evidence, we
draw on the evidence presented in Chapter 4 to consider the potential for highquality preschool education to improve student achievement and narrow the
achievement differentials we identified.

2. Anatomy of California Student Achievement in
Second and Third Grades
In this chapter, we begin our analysis of achievement gaps by examining
proficiency levels for students in second and third grades against California’s
content standards. After providing a brief overview of the CST data, we examine
the CST assessments given in English-language arts and mathematics for both
overall levels of proficiency and differences between groups of students. We then
examine two-way comparisons of proficiency by student characteristics,
followed by adjusted proficiency levels after accounting for these student
characteristics as a group. Our aim is to paint a picture of how well students in
second and third grades are meeting state standards overall and in relation to
each other.
Our analysis documents the following findings for California student
achievement in second and third grades:
•

The percentage of students proficient in English-language arts and
mathematics in second and third grades has been increasing from 2003 to
2007. Even so, in 2007, 52 percent of second-grade students and 63 percent
of third-grade students did not achieve grade-level proficiency in Englishlanguage arts. The equivalent percentages for math performance in the
same grades were somewhat better at 41 and 42 percent.

•

When student performance in English-language arts is examined for
different groups of students, English learners face the largest deficit in
performance with upwards of 69 to 85 percent who do not achieve
proficiency in second and third grades. This is not surprising given that
the CSTs are administered in English. Yet other groups are facing
proficiency shortfalls that are nearly as large. These groups include
students whose parents have less than a college education, economically
disadvantaged students, Hispanics, and blacks. These same groups face
the largest achievement shortfalls in math as well.

•

Even among more advantaged groups of students, such as the
noneconomically disadvantaged and those whose parents have a
postgraduate education, a sizeable percentage fails to meet state education
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standards. For example, in second grade, 32 percent of students from
noneconomically disadvantaged backgrounds and 23 percent of those
whose parents have postgraduate education fail to achieve proficiency in
English-language arts.
•

Within-group comparisons indicate that Asian students perform better
than other race-ethnic groups no matter their English-language fluency,
parent education, or economic status. Black students, in contrast, perform
more poorly than other race-ethnic groups in mathematics, and black and
Hispanic students fare worse in English-language arts. Within groups
defined by race-ethnicity, English fluency, or economic status, increased
parent education is always associated with higher levels of proficiency.
Likewise, economic disadvantage is consistently associated with lower
proficiency levels within all groups of students.

•

After proficiency percentages were adjusted to account for several student
characteristics, many of the identified between-group gaps decrease by a
large amount, such as Hispanic–white and parent education differences.
For example, the Hispanic–white gap decreases after accounting for the
large percentage of Hispanic English learners. Adjusting proficiency levels
to account for compositional differences between groups does not
completely erase the between-group differences, however, suggesting that
there are meaningful, independent achievement differences among
students defined by race-ethnicity, English-language fluency, parent
education, and economic status.

Standardized Testing and Reporting Data
As discussed in Chapter 1, California requires all public schools to conduct
standardized assessments aligned with California content standards in grades 2
through 11 using the CST. Content standards are designed to explicate what all
students in a given grade and subject should know. With the exception of those
with significant cognitive disabilities, all students, including English learners,
take the CST. The CST data are publicly available through the CDE’s
Standardized Testing and Reporting (STAR) program. Results from these tests
provide information about student progress at the school, district, county, and
state levels, and they are part of the calculation for the API used to measure
school progress over time.
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Results from CSTs are reported as mean scale scores and in terms of a student’s
proficiency level in a subject based on the state content standards.8 Student
proficiency is reported in five performance (criterion-referenced) levels:
advanced, proficient, basic, below basic, and far below basic.9 The state target is
for all students to score at the proficient or advanced level, which indicates that
students meet the state content standards for what they should know for their
grade and subject. For this reason, throughout our analysis we use proficiency or
above as our indicator that students have met the California education standards.
CST data can be examined for groups of students defined by their characteristics
or family background. For this study, we focus on groups of students defined by
the following five characteristics:
•

Gender

•

Race-ethnicity

•

English-language fluency

•

Parent education (five categories from not a high school graduate to
graduate degree)10

•

Economic status (economically disadvantaged or not).11

______________
8 These tests are scaled back to the 2003 reference form. Students within a grade and subject
area may be compared from 2003 to 2007 using mean scale scores and performance levels.
According to the CDE,
Approximately half of the questions on CSTs are replaced for each administration.
Since one test form may be slightly more difficult or slightly easier than another, an
equating process is used to adjust for the difficulty of the forms so that scores from
year-to-year are comparable. As a result of this process, raw cut scores may differ
from one form of the test to another. If raw scores were used to report results, the
user would have to know the form of the CST a student took and the cut score for
that form of the test to determine the proficiency level of the student. The
aggregation of raw scores across years would also not be meaningful. The conversion
of raw scores to a common reporting scale that is consistent from year to year
simplifies the interpretation and aggregation of data. This reporting scale for the
CSTs ranges from 150 to 600 and is commonly known as ”scale scores” (2007d, p. 75).
9 A scale score of 350 or above is considered proficient. The cutpoints for other performance
levels vary to some extent across tests and grades (see CDE, 2007e).
10 About 20 percent of the student sample is missing parent education information, and th is
may affect results when looking at proficiency levels for students disaggregated by th is
characteristic.
11 CST results can also be disaggregated by student disability status and special program
participation (e.g., class-size reduction). We do not examine these subgroups of students.
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While most of these categories are self-explanatory, it is worth explicating the
way students are grouped by English-language fluency and economic status. For
English-language fluency, we examine four groups identified in the CST: (1)
English-only students, (2) initially fluent English but not English only, (3)
redesignated fluent English, and (4) English learners. English-only students are
native-English speakers. When non-native-English-speaking students enter the
school system, they are given the California English Language Development Test
(CELDT) to gauge English-language fluency. This assesses their ability to
demonstrate listening, speaking, reading, and writing proficiencies in English
that are sufficient for participation in the regular school program. Those who
score high enough on the CELDT when first tested are considered initially fluentEnglish proficient (I-FEP). Those who do not are classified as English learners.
English learners then take the CELDT annually until they are redesignated
fluent-English proficient (R-FEP) based on CELDT scores and other factors
determined by the school district. Thus, while the English-only and I-FEP
categories are immutable, over time, students move from the English-learner
category into the R-FEP group.
For economic status, students who are classified as economically disadvantaged
are those whose parents did not graduate from high school or who are eligible
for the National School Lunch Program (NSLP), which means family income is at
or below 185 percent of the federal poverty line. Students who are classified as
noneconomically disadvantaged are those whose parents have a high school
diploma or higher and who are not eligible for free or reduced-price lunches (i.e.,
family income is above 185 percent of the federal poverty line).
Of interest for this study are the CSTs for second and third grade in Englishlanguage arts and mathematics. These are the only two subjects tested in these
grades. Statewide tests are not mandatory before second grade. Using studentlevel STAR data provided by the CDE, we report on overall shortfalls in
proficiency against state standards, and we examine achievement differences (or
gaps) between groups of students defined by the five characteristics listed above.

Student Achievement Outcomes for Second and Third Grade
We begin by examining student scores in English-language arts and mathematics
in second and third grades over the most recent five school years—2002–03
through 2006–07. Students are tested at the end of the school year, and we note
the year in which the test is administered (e.g., 2007 scores represent scores for
the 2006–07 school year).
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Figure 2.1 shows the percentage of students scoring at the five proficiency levels
by subject, grade, and year. Each bar should total 100 percent, summing the
percentage of students in each performance level.
Students in the two categories to the left end of each bar (advanced and
proficient) are considered to meet state content standards. Those in the other
three levels are considered to be not proficient in this subject.
For second-grade English-language arts, represented by the five top bars in the
figure, we see that a larger percentage of students were proficient or above in
2007 (48 percent) compared with 2003 (36 percent), 2004 (35 percent), 2005 (42
percent), or 2006 (47 percent). For third-grade English-language arts, 37 percent
of students were proficient or above in 2007 compared with 33 percent in 2003.
The trend appears to be an increasing percentage of students reaching
proficiency or above over time. This pattern is repeated for mathematics
achievement in second and third grade. Figure 2.1 also shows that a greater
proportion of students are assessed to be proficient or above in math at each
point in time than in English-language arts. In 2007, 59 percent of students were
proficient or above in second-grade math and 58 percent were proficient or
above in third-grade math. Another way to consider this information is to note
how many students are performing below standards for their grade. More than
half of the students are not considered proficient against state standards in
English-language arts in the most recent test year, which translates to
approximately 240,000 second-grade students and 290,000 third-grade students
who do not have the recommended skills for their grade. While the math
situation is somewhat better from a percentage standpoint, the fraction that is not
performing at proficient levels in 2007 represents about 187,000 second-grade
students and 198,000 third-grade students.
Overall, two-fifths of students tested in math and almost two-thirds of students
tested in English-language arts are not proficient in key skills in second and third
grades. Moreover, 10 percent of students are rated far below the basic level of
proficiency in English-language arts, and 5 percent of students for mathematics.
At the other extreme, 18 and 10 percent of students are considered advanced in
English-language arts in second and third grades, respectively, while the
equivalent figures for the fraction who score at the advanced level in
mathematics are 28 and 31 percent.
To place these findings in a larger context, we also examined CST proficiency
levels for these subjects among fourth- and seventh-grade students to determine
whether similar patterns are found in later grades. A comparison across the CST
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Figure 2.1—Proficiency Levels in Second and Third Grades:
English-Language Arts and Mathematics CST for 2003–07
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results from second to seventh grade suggests that the percentage of students not
proficient in English-language arts and mathematics are roughly the same or
larger in later grades as in second and third. We should be careful not to make
direct comparisons across years and tests, because these are different cohorts of
children, which could explain differences if the time path of test scores across
grades is changing for successive cohorts. We are interested in general patterns
of proficiency, and these findings suggest that many California students are not
proficient for their grade level regardless of grade or subject.12

Achievement Differences for Groups of Second- and Third-Grade
Students
We next examine the level of performance against state standards among groups
of students defined by five characteristics: (1) gender, (2) race-ethnicity, (3)
English-language fluency, (4) parent education, and (5) economic status. One
goal of the NCLB Act is that all students are proficient on state standards by
2014. We examine how close California second- and third-grade students in
different groups are to that goal as of 2007. Figures 2.2 through 2.5 graphically
present proficiency levels for these assessments for students with various
characteristics, where each figure shows a subject-grade combination.
As shown in Figures 2.2 and 2.3, several groups of students have a much lower
percentage performing at proficient or above in English-language arts in second
and third grades than other groups. Among the lowest-performing groups, those
with 50 percent or more of students who do not score at the proficient level or
above, are as follows:
______________
12 We

also examined the National Assessment of Educational Progress (NAEP) scores for
reading and mathematics for fourth- and eighth-grade students in California. NAEP is
administered across states to allow comparison of students nationwide on a common assessment.
The test is not specific to California standards but represents a national set of standards. Our
analysis of CST and NAEP gaps at approximately the same grades suggests that, if anything, CST
assessments may be overreporting the number of students who possess grade-level knowledge.
This perspective is further supported by a recent study that compares NAEP assessments with
state standards and finds that California students at the proficient level, as assessed against state
standards using the CST, are more aligned with the NAEP basic level (U.S. Department of
Education, 2007a). For a related study that reaches a similar conclusion, see Fuller et al. (2006).
This potential overreporting of proficient students is an important caveat to bear in mind when
considering CST performance data.
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Figure 2.2—Proficiency Levels in Second Grade by Student Characteristics:
English-Language Arts CST for 2007
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Figure 2.3—Proficiency Levels in Third Grade by Student Characteristics:
English-Language Arts CST for 2007

22

Figure 2.4—Proficiency Levels in Second Grade by Student Characteristics:
Mathematics CST for 2007
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Figure 2.5—Proficiency Levels in Third Grade by Student Characteristics:
Mathematics CST for 2007
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•

English learners (69 and 85 percent nonproficient students in second and
third grades, respectively)

•

Students whose parents have less than a high school degree (72 and 83
percent), a high school diploma only (61 and 72 percent), or some college
education (61 percent in third grade)

•

Economically disadvantaged students (65 and 77 percent)

•

Hispanics (65 and 77 percent)

•

Black or African Americans (61 and 72 percent)

•

American Indians and Alaskan natives (58 and 68 percent)

•

Males (55 and 66 percent)

•

Pacific Islanders (50 and 63 percent)

•

English-only students (54 percent in third grade).

The following groups had higher performance based on a lower percentage of
nonproficient students, but the results indicate that these groups still had more
than a quarter of students and generally a third or more who did not score
proficient on English-language arts:
•

Students whose parents have a college or graduate degree (23 and 43
percent nonproficient students in second and third grades, respectively)

•

Asians (27 and 40 percent)

•

Filipinos (31 and 46 percent)

•

Students who are redesignated as fluent in English (28 and 41 percent)

•

Students who were initially fluent in English (33 and 47 percent)13

•

Noneconomically disadvantaged students (32 and 44 percent)

•

Whites (34 and 44 percent).

______________
13 A

relatively small percentage of students are classified as R-FEP or I-FEP. In many
situations, redesignation as fluent-English proficient can include general academic proficiency in
addition to English proficiency, which may lead to more proficient students generally being
redesignated earlier and leaving the English-learner category. This redesignation may skew the
R-FEP group toward higher proficiency levels and the English learners not yet reclassified
toward lower levels. English-only students include students at all levels of proficiency.
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As with mathematics proficiency overall, for each subgroup, the percentage of
students proficient in mathematics is higher than that for English-language arts.
As seen in Figures 2.4 and 2.5, however, many of the same groups are found
among the lower- and higher-performing groups as found for English-language
arts. For math, the highest performers are students who are redesignated as
fluent in English (21 and 16 percent nonproficient in second and third grades,
respectively), students whose parents have a graduate degree (17 and 18
percent), and Asians (20 and 18 percent). These groups come closest to the goal
of all students at proficiency. At the other end, the lowest-performing groups of
children are students whose parents do not have a high school diploma (57 and
58 percent nonproficient), English learners (53 and 57 percent), black or African
Americans (55 and 57 percent), Hispanics (52 percent), and economically
disadvantaged students (52 percent). These groups remain far from the goal of
having all students reach proficiency.

Further Exploration of Differences in Achievement Between
Groups
When examining student achievement, it is important to remember that it is
likely that there are confounding effects of one factor on another. For instance, a
large proportion of English learners in California are also Hispanic and
economically disadvantaged, and ideally, we would like to know whether one of
these factors weighs more strongly in the lower proficiency levels than another.
It is therefore worthwhile to disentangle some of these characteristics to
determine whether the identified gaps between student groups change in
magnitude or direction when other factors are considered.
Appendix Table A.1 presents a correlation matrix that demonstrates that several
pairs of characteristics are moderately to highly correlated (i.e., correlations 0.30
or higher). English-only and English-learner status are highly correlated with
white, Hispanic, and black race-ethnicity, economic disadvantage, and parent
education levels less than high school graduate. Economic disadvantage is also
highly correlated with white and Hispanic race-ethnicity and higher education
levels (it is perfectly correlated with parent education less than high school,
because this is a determinant of being classified as disadvantaged). I-FEP and RFEP status is moderately correlated with white, black, and Asian race-ethnicity,
but they have a small correlation with parent education and economic status.
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Cross-Classification of Student Characteristics
In light of the correlations between student characteristics, we further examine
group differences by looking at students cross-classified by pairs of
characteristics. This approach allows us to examine differences in proficiency
levels within each main subgroup, classified by the other characteristics. For this
part of our analysis, we focus only on percentages of students who are proficient
or advanced. Tables 2.1 and 2.2 present the percentage of students within each
cross-classification who are proficient or advanced in 2007 second-grade Englishlanguage arts and mathematics. (Equivalent results for third grade are included
in Appendix A.) As shown in Table 2.1, the differences by gender seem to favor
females for English-language arts across all subgroups, and the gaps range from
4 to 11 percentage points. For math, however, though gender patterns generally
favor males, the pattern is mixed when examined by race-ethnicity. Black and
“other” race-ethnicity females perform slightly better than males. The gender
gaps across all groups are small, however, ranging from 0 to 4 percentage points.
Several patterns emerge when looking at cross-classifications by race-ethnicity.
The foremost is that Asian students perform better than other race-ethnic groups
across all categories, including English learners and students whose parents do
not have a high school education. These percentage point differences compared
with other race-ethnic groups can be sizeable. For example, Asian English-only
students are proficient in second-grade English-language arts at percentages that
are 15 to 42 percentage points higher than English-only students in other raceethnic groups. Likewise, 61 percent of Asian English learners are proficient in
English-language arts, compared with 26 to 51 percent among other race-ethnic
groups who are English learners.
Black and Hispanic children have the lowest performance across all subgroups.
For instance, only about a third of black and Hispanic economically
disadvantaged students are proficient in English-language arts and less than 50
percent are proficient in math, whereas 46 to 59 percent of economically
disadvantaged students of other race-ethnic groups are proficient in Englishlanguage arts and 58 to 69 percent are proficient in math. In some cases, Hispanic
students perform better than black students (e.g., English-only Hispanic students
compared with English-only black students); in other cases, black students
perform better (e.g., black students whose parents have a postgraduate education
for English-language arts). In math, however, black students have the lowest
level of proficiency regardless of which subgroup we consider.
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Considering language fluency, Hispanic English learners have the lowest
proficiency (26 percent proficient or above) in English-language arts compared
with English learners in other race-ethnic groups. Even lower proficiency (23
percent) is recorded for English learners whose parents have less than a high
school education. For mathematics proficiency, Hispanic and black English
learners have the lowest proficiency at 42 percent, while Asian English learners
reach 73 percent proficiency. In contrast, I-FEP and R-FEP students are more than
50 percent proficient across all cross-classifications, even exceeding 90 percent
proficiency in some cases.14 Finally, proficiency levels across all parent education
and economic status cross-classifications mirror the overall findings that more
parent education is beneficial for all groups of students, as is being
noneconomically disadvantaged. The cross-classification findings are similar for
third-grade results, which are presented in Appendix Tables A.2 and A.3.
Adjusted Proficiency After Controlling for Student Characteristics
Given the correlations between different measures of student characteristics and
differences by cross-classification described above, we are interested in
examining further how each of these factors predicts a student’s proficiency
level. Doing so enables us to understand better which factors may play a larger
role than others. We first use a regression analysis that allows us to
simultaneously control for all the observed characteristics noted above (i.e., the
five dimensions for classifying students into subgroups) to see what remains
significantly associated with proficiency when holding all other characteristics
constant. We run these regressions on student-level data for a model predicting
the likelihood that a student scores proficient or above and a model predicting
the standardized mean scale score.15 Results are presented in Appendix Tables
A.4 and A.5.
In both models, we find that all student characteristics remain significant
predictors of student achievement at the 1 percent level even after accounting for

______________
14 Some

of the cell sizes for these pairs of characteristics are small given the low percentages
of students who are I-FEP and R-FEP overall.
15 Each of these models is estimated separately for English-language arts and mathematics
for second grade and third grade. Because the proficiency outcome is dichotomous (i.e.,
proficient or not proficient), we estimate the model using a probit specification. The model of the
standardized scores is a standard linear regression model.

Table 2.1—Percentage Advanced or Proficient in Second Grade, Cross-Classified by Student Characteristics: English-Language Arts CST for 2007
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R-FEP

English learner

70
39
45
78
67

62
32
34
68
56

English-Language
Fluency
English only
I-FEP
R-FEP
English learner

57
67
72
31

62
70
74
33

53
64
70
28

66
79
79
46

45
58
66
26

39
67
66
34

81
91
89
61

61
81
79
51

Parent Education
Not an HSG
HSG
Some college
College graduate
Postgraduate
Missing

28
40
53
69
77
41

31
44
58
73
80
45

25
36
48
65
74
38

37
50
61
74
81
62

27
36
45
53
53
31

23
34
41
54
60
34

46
59
67
80
89
66

32
47
61
73
74
53

31
44
55
71
79
51

55
59
65
81
88
62

70
67
73
81
89
65

23
31
38
52
55
28

Economic Status
Econ. disadvan.
Nonecon. disadvan.

35
67

39
72

31
63

46
72

32
52

34
53

56
82

49
70

40
69

58
81

68
81

27
50

Missing

I-FEP

66
35
40
73
61

Postgraduate

English only

Race-Ethnicity
White (not Hispanic)
Hispanic or Latino
Black or AA
Asian
Other

College graduate

Other

45

Some college

Asian

52

HSG

Hispanic

48

Parent Education

Not an HSG

White

Total

Black or AA

Group

Males

English-Language Fluency

Females

Race-Ethnicity

Total

Gender

28
0

36
51

44
61

51
74

46
82

32
61

SOURCE: Authors' calculations using California STAR data.
NOTES: N = 456,057. Results for cases with missing gender, race-ethnicity, English-language fluency, or economic status are not shown. AA = African American; HSG = high school
graduate; I-FEP = initially fluent-English proficient; R-FEP = redesignated fluent-English proficient.

Table 2.2—Percentage Advanced or Proficient in Second Grade, Cross-Classified by Student Characteristics: Mathematics CST for 2007

R-FEP

English learner

73
48
46
82
69

75
49
43
81
67

English-Language
Fluency
English only
I-FEP
R-FEP
English learner

65
75
79
46

64
74
77
45

65
76
81
47

74
85
85
60

54
68
74
42

44
68
78
42

85
94
93
73

68
84
82
59

Parent Education
Not an HSG
HSG
Some college
College graduate
Postgraduate
Missing

43
52
62
76
82
53

42
51
62
76
82
52

44
53
63
76
82
53

49
61
70
81
86
70

42
49
56
63
63
45

30
38
47
57
63
38

62
72
77
87
92
76

44
56
68
78
79
61

41
53
64
77
84
58

67
70
74
85
91
71

78
75
78
87
92
72

40
46
52
65
67
44

Economic Status
Econ. disadvan.
Nonecon. disadvan.

48
74

48
74

48
75

58
79

46
61

39
56

69
88

58
75

49
75

69
86

76
84

43
62

Missing

I-FEP

74
48
44
81
68

Postgraduate

English only

Race-Ethnicity
White (not Hispanic)
Hispanic or Latino
Black or AA
Asian
Other

College graduate

Other

59

Some college

Asian

58

HSG

Hispanic

59

Parent Education

Not an HSG

White

Total

Black or AA

Group

Males

English-Language Fluency

Females

Race-Ethnicity

Total

Gender

43
0

49
60

55
69

61
81

57
86

45
68
29

SOURCE: Authors' calculations using California STAR data.
NOTES: N = 457,004. Results for cases with missing gender, race-ethnicity, English-language fluency, or economic status are not shown. AA = African American; HSG = high school
graduate; I-FEP = initially fluent-English proficient; R-FEP = redesignated fluent-English proficient.
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the other characteristics.16 The signs for these coefficients are all in the expected
direction. Furthermore, the coefficients for the model of standardized test scores
can be interpreted as measuring differences between the included group and the
reference group in standard deviation units, holding all other characteristics
constant, thereby allowing comparisons of the relative magnitude of effects
across characteristics.17 For example, blacks score 0.4 to 0.5 standard deviation
units lower than whites (depending on the grade and test subject), while
Hispanic students score 0.2 to 0.3 standard deviation units lower than whites. In
contrast, Asian students score 0.2 to 0.3 standard deviation units higher than
white students. The magnitude of the black–white differential is on par with the
size of the positive effect of having a parent with a postgraduate education
compared with having a parent with some college education (a 0.4 standard
deviation difference). The largest education contrast is found between students
whose parents are high school dropouts versus those with postgraduate
education, a 0.5 to 0.6 standard deviation unit differential.
The estimated effect of English-learner status relative to English-only students is
to lower English-language arts scores by a range of 0.3 to 0.4 standard deviation
units, but to lower math scores by a smaller amount (0.2 standard deviation
units). The relatively small fraction of students classified as I-FEP or R-FEP are
found to have higher scores in both subject areas than those who are English
only, where the magnitude of the difference is similar for English-language arts
and mathematics (a range of 0.3 to 0.4 standard deviation units). Economic
disadvantage has a consistently negative effect across the two grades and
subjects, lowering scores by 0.3 standard deviation units compared with those
who are not economically disadvantaged. Finally, being female seems to have a
moderate positive effect on English-language arts scores compared with boys
(0.2 standard deviation units), but gender has a negligible effect on math scores.
We use the regression framework to determine whether we can attribute some of
the differences in CST proficiency between student groups recorded in Figures
2.2 to 2.5 to differences in the composition of the groups. So, for example, if we
account for the fact that English learners are disproportionately represented
among Hispanics, does that help explain some of their lower performance
compared with whites? To answer this question, we use our regression model of
proficiency status (see Appendix Table A.4) to calculate an adjusted proficiency
______________
16 The

large sample sizes mean that we can estimate the coefficients precisely, so it is not
surprising that we pass tests of statistical significance. The one exception is the model predicting
the probability of being proficient in English-language arts in the second grade, in which there is
no statistically significant difference between those in the white race-ethnicity category (the
omitted group) and those in the other race-ethnicity category (see Table A.4).
17 Comparisons can be made between groups within a given characteristic that are both
included in the regression. For example, the difference between blacks and Hispanics can be
calculated by subtracting the coefficient on Hispanic from the coefficient on black.
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score for each student group defined by gender, race-ethnicity, English-language
fluency, parent education, and economic status. The adjusted score can be
interpreted as a counterfactual: the score a given group of students would have
(e.g., males or females), if the distribution of all other characteristics (e.g., raceethnicity, English-language fluency, parent education, and economic status) were
the same between the groups (effectively distributed as they are in the full
population of students).18 We can then compare the size of the proficiency gap
between groups of students based on the actual percentage of proficient students
versus the counterfactual—that is, the adjusted percentage which holds all other
characteristics constant. Using this approach, we would expect small effects of
the adjustment on male–female differences because correlations of gender with
other characteristics are very small (see Table A.1). However, we would expect to
see a bigger difference between actual and adjusted scores for other groups
because of the higher correlations discussed previously.
We present the results comparing actual and adjusted proportions of students
achieving proficiency for second-grade students in Figure 2.6 for Englishlanguage arts and in Figure 2.7 for math.19 The lighter colored bar is the actual
percentage of students who are proficient or above in the CST data, and the
darker bar is the adjusted percentage when controlling for other characteristics.
The adjusted percentage numbers are shown next to the darker bars, and these
can be compared to the actual percentages given in Figures 2.2 and 2.4. As

______________
18 However, a limitation to this approach is that we have measures of only a few student
characteristics to use in our analysis, and the economic status variable is not as precise as we
would like (i.e., we would prefer to use family income directly instead of the CST economic
status measure). The data limitations do not allow us to account for the full array of student,
family, and school characteristics that may affect a student’s proficiency level.
19 Equivalent figures for third-grade results are presented in Appendix Figures A.1 and A.2.
Results are similar.
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Figure 2.6—Actual and Adjusted Percentage Advanced or Proficient in
Second Grade by Student Characteristics: English-Language Arts CST for 2007
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Figure 2.7—Actual and Adjusted Percentage Advanced or Proficient in
Second Grade by Student Characteristics: Mathematics CST for 2007
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expected, gender proficiency levels were not affected by this adjustment, but
other groups were affected to some extent. This adjustment resulted in a
predicted increase in the percentages of proficient students for the following
groups: Hispanic (up to 44 percent for English-language arts and 55 percent for
math), English learner (up to 39 and 54 percent), parent education less than some
college (up to 42 and 55 percent), and economically disadvantaged (up to 43 and
54 percent). These increases range from 3 to 14 percentage points. In contrast, we
find a predicted decrease in proficiency numbers for whites (down to 54 percent
for English-language arts and 66 percent for math), Asians (down to 67 and 76
percent), “other” race-ethnic group (down to 54 and 62 percent), English only
(down to 51 and 60 percent), parent education of some college or higher (down
to 49 to 72 percent), and noneconomically disadvantaged (56 and 66 percent).
These decreases range from 2 to 12 percentage points. Black, I-FEP, and R-FEP
students appear to stay at about the same fraction of students achieving
proficiency.
In addition to understanding the actual and adjusted percentage of proficient
students by subgroup, we are also interested in the change in the magnitude of
the proficiency gap between student groups. Are some between-group gaps
more or less pronounced after adjusting for student characteristics? We examine
the magnitude of gaps between groups based on the actual and adjusted
proficiency levels shown in Figures 2.6 and 2.7. For characteristics with more
than two subgroups, we make comparisons to one reference group, namely,
white for race-ethnicity, English only for language fluency, and some college for
parent education.20 These calculations are presented in Figure 2.8 for second
graders, where a negative gap (bar to the left of zero) indicates a given group has
a lower level of proficiency than the reference group and a positive gap (bar to
the right of zero) indicates the reverse. Green bars represent actual and adjusted
English-language arts gaps and purple bars represent math gaps.
Controlling for other student characteristics generally narrows the betweengroup differences in proficiency for the pairwise comparisons we make in Figure
2.8. There are three exceptions. First, the already positive Asian-white gap
becomes more pronounced. Second, the positive gap between I-FEP and R-FEP
students and those who are English only also becomes more pronounced. Third,

______________
20 Other pairwise comparisons can be seen by comparing the length of the bars for each
group relative to the reference group (e.g., the difference in the black–white gap and the
Hispanic–white gap will provide the black–Hispanic gap).
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Figure 2.8—Actual and Adjusted Between-Group Differences in Percentage Advanced or
Proficient in Second Grade: English-Language Arts and Mathematics CST for 2007

36

beyond the between-group comparisons shown in Figure 2.8, we also find a
change in the gap between Hispanic and black students. Actual proficiency
percentages show Hispanic students with lower English-language arts
proficiency than blacks. After accounting for Hispanics’ greater percentage of
English learners, however, this group has higher adjusted proficiency compared
with blacks.
We can explain some of the race-ethnic differences in student proficiency by the
characteristics we can include in our regression model, but we cannot explain
away all race-ethnic differences. Likewise, while the English learner, parent
education, and economic status gaps narrow, they are not erased with the set of
controls in our model. The between-group differences in student achievement
are not simply artifacts of differences in composition across demographic and
economic lines. Instead, it appears that there are meaningful independent
achievement differences among students defined by race-ethnicity, Englishlanguage fluency, parent education, and economic status. This finding, however,
should be viewed as conditional upon the limited controls we can account for. It
may be that with more extensive measures of child and family characteristics
(e.g., detailed family income), and even school characteristics, we could explain
more of the between-group gaps for some comparisons.

3. Digest of Other Evidence of Gaps in School
Readiness and Achievement in Kindergarten and
First Grade
Although the CST data shed light on student performance in second and third
grades, we seek to understand student performance before the statewide CST
assessments begin. No single data source provides this perspective, but we draw
on a number of sources to build a portrait of gaps in school readiness and
achievement to supplement what we learn from the CST data. In this chapter, we
compile evidence from these various sources—in some cases statewide data, in
other cases more local data—each with strengths and weakness. With one data
source, we are able to measure, in part, student performance against state
education standards, thus enabling us to examine absolute gaps against
proficiency standards and relative gaps between groups. With the other data
sources, no standard defines an absolute level of proficiency or readiness. For
those outcomes, we focus on differences between groups of students. Our aim is
to see whether we can bring into focus a consistent picture of overall gaps and
between-group differences in readiness and achievement.
We begin in the next section by providing an overview of the various data
sources we examine. We then discuss the findings for each data source in turn,
with a focus first on results for student reading assessments at the end of
kindergarten and first grade, followed by results for measures of school
readiness assessed at kindergarten entry.
This chapter highlights the following points with respect to differences in school
readiness and student performance in kindergarten and first grade:
•

No statewide, representative data are available for kindergarten and first
grade with which to assess overall levels of student performance, as well
as differences between groups. Similar data limitations prevent analyses
of school readiness for representative samples.

•

Among the four data sources we examine, we find consistent patterns in
the differences between groups of children as young as kindergarten
entry. Although limitations of these data sources do not allow us to
determine the absolute size of the between group gaps for all California
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children, the consistency in the pattern of the gaps suggests that we are
likely identifying the direction of gaps that are present in representative
samples.
•

The direction of the early gaps, in addition to being consistent across
sources, is largely consistent with what we find with the CST data in
second and third grades, indicating that the same groups of students who
are behind by second and third grades started out behind at kindergarten
entry.

Overview of Data Sources
This section details the data sources we use, summarized in Table 3.1, and
demonstrates that statewide, representative data are not available for
kindergarten and first grade. This lack of data results in less confidence about the
achievement and school readiness gaps for these grades, and it prevents a
comparison of performance among groups over time. In California, school
districts are the authority that determines which assessments, if any, are used in
kindergarten and first grade. In many cases, districts employ assessments for
diagnostic purposes by the teacher within a classroom rather than to make
comparisons across schools. Generally, when early assessments are given, the
resulting data are not captured systematically at the district level. Even when the
data are retained centrally, districts often select specific assessments to meet their
own needs with no guarantee that the same assessment would be used in other
districts. Thus, it can be difficult, if not impossible, to compare student
performance in the earliest elementary grades across California districts.
Given this lack of comparable data, it is difficult to analyze school readiness and
kindergarten and first-grade achievement against California content standards,
for the state as a whole or across various subgroups. Instead, we rely on several
sources of data that include samples of kindergarten and first-grade students to
draw conclusions about school readiness and performance in these earliest
grades. Table 3.1 provides a summary of these data sources, which are described
further below.

Table 3.1—Summary of Data Sources for Kindergarten and First-Grade Assessments

Data Source

Reading Lions
Center Skills
Assessments

Geographic
Coverage
(approximate
sample size)

California
(17 school
districts in 12
counties)
8,000–9,500

ECLS-K

California
(61 school
districts in 18
counties)
2,300

First 5 School
Readiness
Evaluation

San Mateo/
Santa Clara
Counties School
Readiness
Study

California
7,000

San Mateo and
Santa Clara
counties
1,400

Representativeness
Public
kindergartners and
first-grade students;
school districts
participating in the
Reading First
program (not
representative
statewide)

Public and private
kindergartners (not
representative
statewide)
123 schools with
First 5 School
Readiness funding
in 57 counties; data
weighted statewide
to represent
kindergartners at
low-performing
schools

Public school
kindergartners in two
counties

Time Period

Grades and Measures

Kindergarten in
2004–05,
2005–06, or
2006–07
school year

Kindergarten: Uppercase
and lowercase letters,
rhyming words, highfrequency words, consonant
sounds, vowel sounds,
phonemes in words, CVC
words

First grade in
2004–05 or
2005–06
school year

Kindergarten in
1998–99
school year

First grade: writing, spelling,
word reading, fluency,
reading comprehension
• External behavior
problems
• Approaches to learning
• Self-control and
interpersonal skills
MDRDP

Kindergarten in
2005–06
school year

Kindergarten in
2005–06
school year

• Cognition and general
knowledge
• Communicative skills
• Emotional well-being and
social competence

Data Limitations
• Not representative of
California students
(disproportionately
Hispanic and English
learners)
• Only one subject (reading)
• Majority of sample are in
Reading First schools

• Not intended to make
state-level population
inferences
• Not able to link to school
readiness or later
achievement
• Representative of
California students in lowperforming schools, not all
students
• No proficiency levels
linked to later achievement

• Approaches to learning

• Rely on published report,
not original data

Kindergarten: Observation
Form

• Represents only two
California counties

• Kindergarten academics

• No proficiency levels
linked to later achievement

• Self-regulation
• Social expression
• Self-care

• Rely on published report,
not original data

• Motor skills
39

NOTE: CVC = consonant-vowel-consonant.
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Of the four data sources listed in Table 3.1, each allows us to examine some
measure of school readiness at the start of the kindergarten year. With respect to
these measures shown in Table 3.1, the variation in assessment tools highlights
the fact that currently there is no agreed-on way to measure school readiness for
children in absolute terms that is predictive of later school success (Ackerman
and Barnett, 2005). However, research indicates that key skills and behaviors are
related to the successful transition into formal schooling and later learning. Early
literacy and math skills are noted throughout literature as necessary
foundational skills upon which later academic learning builds. Nonacademic
skills, however, are also recognized as important at school entry. In a review of
literature on risk factors for early school problems, Huffman, Mehlinger, and
Kerivan (2001) found that behavior problems can cause difficulties in adapting to
school. Another study using national kindergarten data found that behavior
problems were associated with lower math and reading scores in fifth grade (Le
et al., 2006).
A child’s ability to form and foster peer relationships, or interpersonal skills, can
favorably affect school achievement through a positive general attitude toward
school and early school adjustment (Huffman, Mehlinger, and Kerivan, 2001).
Data from a large national study of kindergartners (the ECLS-K for which we
analyze the California sample) indicate that nonacademic skills such as
interpersonal skills and self-control, which are rated by kindergarten teachers,
can prove to be highly correlated with academic ratings (Rock and Stenner,
2005). Cooperation and self-control by kindergarteners are found to be related to
later academic performance in other studies, as well (e.g., Agostin and Bain,
1997; McClelland, Morrison, and Holmes, 2000). However, one analysis of ECLSK data found that higher interpersonal and self-control skills were associated
with lower fifth-grade scores in some cases, although they had no hypothesis for
why this might be the case (Le et al., 2006). Moreover, Duncan et al.
(forthcoming) find that socioemotional behaviors such as behavior problems and
social skills are not predictive of later achievement.
Furthermore, a poor attention span and low interest or participation in school
can lead to poor academic progress (Alexander, Entwisle, and Dauber, 1993).
Duncan et al. (forthcoming) find that school-entry attention skills such as task
persistence and self-regulation can predict later achievement. The Le et al. (2006)
study found that exhibiting positive approaches to learning more often in
kindergarten was associated with improved math scores in fifth grades. The
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assessments described below incorporate these types of cognitive and
noncognitive skills to varying degrees.
Reading Lions Center Skills Assessments
As shown in Table 3.1, the first source of kindergarten data, and our only source
of first-grade data, comes from public school districts that participate in the
Reading First program. Reading First is a national initiative established under
NCLB that aims to improve K–3 reading instruction. The California Reading First
program requires student skills assessments at six- to eight-week intervals. These
skills assessments were developed by the Reading Lions Center and are uniform
across California schools implementing Reading First. However, two forms of
these assessments are based on which reading curriculum a school uses—
Houghton Mifflin Reading or Open Court Reading.21 Districts may also opt to
use these assessments districtwide, regardless of whether the school participates
in Reading First.
We take advantage of data from districts that use the Skills Assessments in all
schools in the district, and we received permission to use data from 17 districts in
12 counties from the 2004–05 school year through fall of 2006–07.22 We use data
for approximately 8,000 to 9,500 students across curricula in a given year. We do
not have school or district names in our data so we are unable to list the districts
represented. However, we know that we have data from students in the
following counties: Imperial, Los Angeles, Mendocino, Merced, Riverside,
Sacramento, Stanislaus, San Bernardino, San Diego, San Joaquin, Santa Clara,
and Tulare. A significant portion of the students reside in San Bernardino
County.
The Skills Assessments measure some of the skills found in the California
English-language arts content standards. In kindergarten, knowledge measures
include the following:
•

Uppercase and lowercase letters

•

High-frequency and rhyming words

•

Consonant and vowel sounds

______________
21 See

Reading Lions Center (2006) for more information on the Skills Assessments.
permissions and data were acquired through Red Schoolhouse Software, which
administers the Online Assessment Reporting System for some districts in the state.
22 These
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•

Phonemes in words

•

Consonant-vowel-consonant (CVC) words.

We use data from two time points in the kindergarten year: in the fall and at end
of year (EOY). Skills in the first two bullets are measured in fall and EOY, while
the remaining skills are measured at EOY.
In first grade, we use EOY data, which include the following skills:
•

Writing

•

Fluency

•

Spelling

•

Wording reading

•

Reading comprehension.

For all assessments, student scores are converted into four proficiency levels—
challenge, benchmark, strategic, and intensive—based on established cut scores.
For example, a student scoring three out of five on rhyming words would be at
the benchmark level. For our purposes, a student scoring at the benchmark or
challenge level is considered proficient, which we consider to be analogous to the
CST proficient or above level. A student scoring intensive is analogous to scoring
below basic and far below basic levels in the CST. To reiterate, these are different
assessments with different groups of students, so direct comparisons with CST
scores are not appropriate. We then create an overall proficiency score based on
the number of measures for which a student scores proficient at a given point in
time. In the fall of the kindergarten year, we examine percentages of students
who score at benchmark level or above on all three measures included.23 For
EOY kindergarten, we examine percentages of students who score at benchmark
or above for seven or more of the eight measures. Similarly, for EOY first grade,
we calculate percentages of students scoring benchmark or above on four or
more of the five measures.
Although not capturing all content standards, we consider these rough scale
scores (i.e., proficient or not on a specified number of measures) to be similar in
intent to the CST English-language arts tests. These scores enable us to measure
______________
23 We

do not use the high-frequency-words assessment for fall because of the wide variation
between the assessments in the two curricula.
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absolute gaps against proficiency levels and further allow us to analyze the
relative differences between groups.
The major limitation of these data is that they are not representative of
California’s population and they provide information only on reading skills. Our
sample is about four-fifths Hispanic students and has a majority of English
learners. Several of the districts in our sample are small with only a few schools.
In general, this sample differs from the California public school population in
several ways, specifically a much larger proportion of Hispanic and Englishlearner students and a much lower proportion of white and Asian students. This
sample seems to be more similar to populations in low-performing schools than
in all California public schools. Furthermore, the majority of our sample students
are in Reading First schools, which may create a bias in how they perform on
reading assessments compared with students statewide.
We are able to examine outcomes for three of the five subgroups we examined in
the CST data: gender, race-ethnicity, and English fluency. For race-ethnicity, we
did not have sufficient sample sizes to keep Filipinos, Pacific Islanders, American
Indians, or Alaskan Natives as separate groups, so they are included under
“Other.” For English fluency, we collapsed I-FEP and R-FEP into one “English
Proficient” group because of limited sample size in the R-FEP group at this
young age.
Early Childhood Longitudinal Study—Kindergarten (ECLS-K) Class of 1998–99
The second source of kindergarten data comes from the California students in
the ECLS-K, a nationally representative study of kindergartners in fall 1998. We
include more than 2,000 California students in 18 counties and 61 school districts.
These data include private school students (about a quarter of the sample),
unlike the other data sources.
The fact that the ECLS-K cohort was in kindergarten nine years ago is not ideal in
terms of assessing current academic performance of California’s children in
kindergarten and first grade. Several state education policies and standards have
changed in the intervening years, in conjunction with the implementation of
NCLB, and we are not confident that the ECLS-K data would be highly
applicable in 2007 for assessing achievement gaps in the early elementary grades.
We have chosen instead to use these data to focus on behavioral and social
measures collected during the fall of kindergarten as a source of information on
school readiness. Although several academic-related factors in the state have
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changed since 1998, we feel that it is less likely that school-entry behavioral and
social skills would be much changed in this time period. In addition, this
information is not available in state test data, and these readiness skills can be
compared with other school readiness sources we are using.
One issue with the ECLS-K data is how well the measures examined at
kindergarten entry relate to future academic performance. That is, how well do
they measure readiness for learning. We use four teacher-reported measures
from the data to reflect the frequency with which children exhibit certain
behaviors that we discussed earlier as being linked to school performance:24
•

External behavior problems—arguing, fighting, getting angry, acting
impulsively, and disturbing ongoing activities

•

Approaches to learning—attentiveness, task persistence, eagerness to
learn, learning independence, flexibility, and organization

•

Self-control—respecting the property rights of others, controlling temper,
accepting peer ideas for group activities, and responding appropriately to
peer pressure

•

Interpersonal skills—forming and maintaining friendships, getting along
with people who are different, comforting or helping other children,
expressing feelings and ideas in a positive way, and showing sensitivity to
others (U.S. Department of Education, 2001, p. 2–16)

There are two key limitations of the ECLS-K for our purposes. First, with respect
to the set of behaviors listed above, the teacher ratings capture whether the child
frequently exhibits any given behavior. With this type of metric, it is not possible
to define a cut point that is equivalent to being proficient on the school
achievement measures. Thus, we do not focus on the level of these outcomes
(e.g., to judge if they are high or low) but rather on the size and statistical
significance of between-group differences. A second limitation is that the
sampling design of the ECLS-K is not intended to make state-level population
inferences. The ECLS-K results we present are representative of the children in
______________
24 For all four measures, teachers were asked to rate children on a 1 to 4 scale on how often
they exhibited several behaviors in the classroom, from never to very often. The items were
combined to form an overall scale score, which we then used to create a binary variable
indicating that a child exhibits the behavior often or very often. For behavior problems, this is a
negative outcome that may interfere with learning. For the other three measures, it is a positive
outcome. See U.S. Department of Education (2001) for more information on the teacher social
skills ratings.
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the sample within 61 public school districts and 38 private schools across 18
counties, not the state student population.
We are able to examine the same five subgroups with the ECLS-K data as in the
CST data with a few caveats. For the race-ethnicity category, we created similar
groups as in the Skills Assessment data. For the English fluency subgroup, we
created three groups similar to Skills Assessments. For the English Proficient
group, we included children who did not use English as a home language, but
who scored above the cut point on the Oral Language Development Scale
(OLDS), a screener given to language-minority children to test the ability to
understand English instruction. English learners are those who do not use
English as their home language and did not pass the OLDS screener.25 The OLDS
screener is not a perfect indication of English fluency, nor is it reflective of how
the school would classify a student, which is what the CST and Skills Assessment
categories are designed to do. Thus, there is some noise in the groups for this
category. Finally, we defined the economically disadvantaged group using the
same criteria as in the STAR data: parents’ highest education level is less than a
high school education or the student is eligible for the NSLP. We established
NSLP eligibility by determining whether a family income was at or below 185
percent of the poverty threshold for their family size.
First 5 School Readiness Program Evaluation
A third source of kindergarten school readiness data derives from a report on the
evaluation of the First 5 School Readiness Program in California (SRI
International, 2007). Researchers at SRI International assessed more than 7,000
public school kindergartners between July 2006 and January 2007 in 123 schools
receiving First 5 school readiness funding in 57 counties. These schools are lowperforming schools, in the bottom third of API scores, and SRI researchers
weighted the data to be representative of low-performing (or high-priority)
schools in the state. The portion of the evaluation we are interested in measured
key developmental competencies of children that align with the National
Education Goals Panel (NEGP) definition of school readiness.
The evaluation used the Modified Desired Results Developmental Profile
(MDRDP) to assess children’s school readiness skills. The MDRDP is a subset of
30 items from the Desired Results Developmental Profile (DRDP), which was the
______________
25 All

students, regardless of their English proficiency, were eligible for teacher assessment of
their behaviors.
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version used to evaluate programs funded by the CDE’s Child Development
Division at the time the MDRDP was developed.26 The MDRDP measures key
competencies in four dimensions: (1) cognition and general knowledge, (2)
communicative skills, (3) emotional well-being, and (4) approaches to learning
(SRI International, 2007).27 A reliability study of the MDRDP indicates high
interrater and test-retest reliability by teachers (Sumi et al., 2005). Feedback from
teachers demonstrated that they thought that the MDRDP provided useful
information about a student’s school readiness (Spiker et al., 2003). For our
study, we include the information on the overall mastery score across the 30
items. Teachers observed children during daily activities and scored students on
a scale of 1 to 4 based on the degree to which they had mastered each skill in the
four dimensions.28 The overall mastery score ranges from 30 (lowest—does not
exhibit any of the behaviors) to 120 (highest—exhibits all behaviors regularly).
The main limitations of this data source are that it is representative of only
students in low-performing schools and not all California students, and there is
no defined level of proficiency against which to judge the overall mastery score
(i.e., to determine that a child is definitely ready for school). Moreover, we must
rely on the publicly available report, not the original data, so we cannot perform
our own analyses. For example, we are unable to examine subgroup differences
for specific dimensions rather than overall scores. Furthermore, we are not able
to examine economic status or gender subgroups based on the report detail. We
do include information on mother’s education and race-ethnicity, albeit with
fewer groups in the categories than in other data above, and English language.
The SRI evaluation’s language subgroup includes primary language rather than
English fluency. For our study, we have interpreted English as the primary
language to equate to the English-only group defined in our other data, and
Spanish or other languages as the primary language to equate to English learner
in other data. This means that we have no English-proficient group. We
recognize that some children who have a non-English primary language will be
English proficient. Based on other data sources, however, it appears that the
number of those children at this age will be a relatively small percentage, so we
______________
26 The

version now used by the CDE is the revised version of the DRDP, the DRDP-R.
of MDRDP items include the following: understands that letters make up words,
orders objects from smallest to largest, understands complex multistep requests, participates in
cooperative group activities, exhibits impulse control and self-regulation, and stays with or
repeats a task.
28 The scale is as follows: 1 = not yet (never exhibited behavior), 2 = emerging (just beginning
to exhibit behavior), 3 = almost mastered (exhibits behavior more regularly, but not yet fully
mastered), and 4 = fully mastered (regularly exhibits behavior).
27 Examples
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feel it is appropriate to label this group as English learners, knowing that it will
not perfectly correspond to the language group definitions used in our other data
sources. This approximation will help us understand the gap between native and
nonnative English speakers.
San Mateo/Santa Clara Counties Kindergarten Readiness
The final source of kindergarten and school readiness data comes from a study
conducted in San Mateo and Santa Clara counties. This study conducted by
Applied Survey Research assessed a representative sample of more than 1,400
public school children in the two counties in the fall of 2005, approximately one
month into the school year (Mobilio, Colvig-Amir, and Kelly, 2006).
The study uses the Kindergarten Observation Form (KOF), completed by
teachers, to assess 20 school readiness skills. The KOF is divided into the
following four dimensions: (1) kindergarten academics (seven measures), (2) selfregulation (five measures), (3) social expression (five measures), and (4) self-care
and motor skills (three measures). Some of these measures are similar to
behaviors assessed in our other kindergarten data sources (e.g., child controls
impulses, plays cooperatively, curiosity for learning, recognizes all letters, and
recognizes rhyming words). The teacher rates each child on a 1 to 4 scale
indicating a skill is not yet observed, beginning, in progress, or proficient. This
type of scale is similar to the SRI International evaluation. From the KOF results,
the researchers created an average readiness score, but this is not discussed in
terms of subgroups. They also created four “readiness portraits” into which
children seem to primarily fall: All Stars, Needs Prep, Social Stars, and Focused
on the Facts.
For our purposes, we are interested in the All Stars and Needs Prep portraits. All
Stars include children who perform near the proficient level on all skills across
the four dimensions described above. The average overall readiness score for
these children across two counties in the state is 3.77, with 4 meaning proficient
(Mobilio, Colvig-Amir, and Kelly, 2006). At the other extreme are children in the
Needs Prep group. They have an average overall readiness score of 2.07–2.11
across both counties, indicating that they have developmental weaknesses in all
four dimensions and are not ready for school (Mobilio, Colvig-Amir, and Kelly,
2006). Among the five subgroups we examine in our other data sources, these
two groups (or portraits) of children are examined by English language use,
family income, and maternal education, although absolute gaps are not
provided.
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The main limitations of this data source are that it represents only two counties
in the state, and it is not clear whether scoring proficient on all dimensions (or
lack of proficiency) directly relates to school performance in kindergarten. The
study does not have a defined proficiency threshold for the overall school
readiness score against which to measure levels of achievement. Moreover,
findings in this study are not necessarily representative of kindergarten
readiness for other children throughout the state. Furthermore, we must rely on
the published report and cannot analyze the data ourselves to examine specific
issues. For example, we can only report the proportion of each “portrait”
constituted by the groups in which we are interested (e.g., the percentage of All
Stars who are English learners versus the percentage of Needs Prep students
who are English learners), when we would prefer to report percentages of
children proficient. This does limit our ability to make detailed comparisons, but
it still allows us to look at the general direction of differences for selected groups
of children.

Evidence on Kindergarten and First Grade EOY Reading
Performance
Reading Lions Center Skills Assessments data from districts participating in the
Reading First program provide an opportunity to examine EOY reading
outcomes. These data enable us to paint a picture of early reading skills and to
explore whether patterns from the CST English-language arts results (see
Chapter 2) are found in earlier grades. These data include districtwide scores,
and they test for several of the skills found in the kindergarten and first-grade
California English-language arts content standards.
Table 3.2 presents proficiency gaps and subgroup differences for students
scoring at the benchmark level or above for EOY kindergarten students in the
2004–05 and 2005–06 school years. Table 3.3 presents similar data for EOY firstgrade students.29 Because this is a sample population of students and some
______________
29 We use data for students using both curricula in kindergarten but only use Houghton
Mifflin curriculum students in first grade because of the insufficient sample size with the Open
Court sample.

Table 3.2—Reading Skills and Subgroup Differences as of the End of Kindergarten Year:
2004–05 and 2005–06 Reading Lions Center Skills Assessments
Benchmark Level or Above for All or Almost All Measures
Houghton Mifflin Curriculum
2004–05
Group or Subgroup

Open Court Curriculum

2005–06

2004–05

2005–06

N

%

Gap

N

%

Gap

N

%

Gap

N

%

Gap

All Students

4,791

57.2

–

6,004

67.1

–

3,721

43.4

–

3,454

59.2

–

Gender
Females*
Males

4,762
2,368
2,394

62.8
51.2

–
a
–11.7

5,996
2,837
3,159

71.2
63.5

–
a
–7.7

3,721
1,767
1,954

46.9
40.3

–
a
–6.6

3,454
1,716
1,738

63.1
55.4

–
a
–7.7

Race-Ethnicity
White*
Hispanic
Black or AA
Asian
Other

4,787
561
3,709
239
98
180

62.4
55.7
52.3
68.4
71.7

–
ade
–6.7
ade
–10.1
bc
6.0
abc
9.3

5,997
579
4,713
248
233
224

74.1
64.7
69.0
82.0
80.4

–
ade
–9.4
de
–5.1
abc
7.9
bc
6.3

3,710
275
3,107
186
37
105

57.1
41.4
45.2
67.6
55.2

–
ade
–15.7
ad
–11.9
bc
10.5
b
–1.9

3,434
207
2,902
170
66
89

73.0
57.2
62.9
75.8
71.9

–
ade
–15.8
a
–10.0
b
2.8
b
–1.0

English-Language Fluency
English only*
English proficient
English learner

4,735
1,901
447
2,387

61.8
75.6
50.0

–
ac
13.9
ab
–11.8

5,902
2,178
428
3,296

70.9
85.1
62.4

–
ac
14.1
ab
–8.6

2,536
248
38
2,250

58.9
76.3
38.0

–
ac
17.5
ab
–20.8

2,119
190
71
1,858

71.6
93.0
52.9

–
ac
21.4
ab
–18.7

SOURCE: Authors' calculations using Skills Assessment data.
NOTES: AA = African American; – = not applicable. Kindergarten end-of-year assessments include eight measures in both curricula. The second column for each curriculum and
year measures the percentage of students scoring at benchmark level or above on seven or eight of the measures. The third column measures the gap in the percentage outcome
between a given group in the category and the reference group (where the reference group is denoted by an asterisk). Difference in outcome is statistically different at the 5 percent
level of significance from afirst group in category, bsecond group in category, cthird group in category, dfourth group in category, or efifth group in category.
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Table 3.3—Reading Skills and Subgroup Differences as of the End of First Grade:
2004–05 and 2005–06 Reading Lions Center Skills Assessments
Benchmark Level or Above for All or Almost All Measures
Houghton Mifflin Curriculum
2004–05
Group or Subgroup

2005–06

N

%

Gap

N

%

Gap

All Students

4,127

50.6

–

5,539

55.0

–

Gender
Females*
Males

4,126
2,027
2,099

55.9
a
45.5

–
–10.4

5,538
2,746
2,792

59.3
50.9

–
a
–8.4

Race-Ethnicity
White*
Hispanic
Black or AA
Asian
Other

4,124
444
3,318
187
57
118

64.6
47.5
54.0
71.9
69.5

–
ade
–17.2
ade
–10.6
bc
7.3
bc
4.8

5,535
638
4,261
244
195
197

70.1
51.0
51.6
79.5
74.1

–
ade
–19.1
ade
–18.4
abc
9.4
bc
4.1

English-Language Fluency
English only*
English proficient
English learner

4,105
1,643
505
1,957

56.7
63.0
42.7

–
ac
6.3
ab
–13.9

5,487
2,014
501
2,972

58.7
65.3
51.0

–
ac
6.6
ab
–7.7

SOURCE: Authors' calculations using Skills Assessment data.
NOTES: AA = African American; – = not applicable. First-grade end-of-year assessments include five
measures. The second column for each year measures the percentage of students scoring at benchmark level
or above on four or five of the measures. The third column measures the gap in the percentage outcome
between a given group in the category and the reference group (where the reference group is denoted by an
a
asterisk). Difference in outcome is statistically different at the 5 percent level of significance from first group in
b
c
d
e
category, second group in category, third group in category, fourth group in category, or fifth group in
category.

differences could occur by chance, we conducted significance tests for all group
comparisons, and differences that are statistically significant at the 5 percent
level are noted in the tables. We discuss only those differences that are
statistically significant.
Overall, the majority of students are proficient (i.e., score at benchmark or above)
in the tested skills, although a third or more remain less than proficient on these
early reading skills. These reading skills assessments are different from the CST
tests administered in second and third grades, and this sample, a largely
Hispanic and English learner population, is not representative. Thus, we cannot
make direct comparisons between the data sources.
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Another way to examine the data is to look at general patterns and direction of
differences by subgroups. Results suggest that kindergarten and first-grade
patterns for students scoring at the benchmark level or above are similar to what
we see in second and third grades for percentages at the proficient or above level.
Females perform better on reading skills than males in both years, and white
students perform better than Hispanic and black students. Asian students
perform better than white, Hispanic, and black students. Finally, English-learner
students in kindergarten and first grade perform less well on reading skills than
English-only or English-proficient students. English-proficient students perform
better than English only.

Evidence on School Readiness from Kindergarten Data
In addition to academic performance, we are interested in nonacademic
measures of student performance upon school entry as an indicator of skills that
may help or hinder student learning. We draw on four sources of school
readiness data that assess various domains to look across the findings and
determine whether certain subgroups have similar patterns of performance. The
first data source measures early reading skills, and the other three sources
include academic and nonacademic measures of social and emotional skills.
Because most of these measures do not include a defined threshold for readiness
or proficiency, we cannot judge absolute gaps; however, we can measure the
direction of differences in outcomes for subgroups.
Reading Lions Center Skills Assessments
Results for reading performance at the beginning of the kindergarten year are
presented in Table 3.4 in the same format as the EOY data discussed in the
section above. These assessments occur approximately six to eight weeks into the
school year, so they provide a measure of students’ initial performance on three
reading-related measures—uppercase and lowercase letter knowledge and
rhyming words—soon after school entry. Although these skills are included in
the California content standards, they are only a small subset of the standards, so
they do not represent the full picture of reading readiness. Moreover, we would
expect that students would score lower at the beginning of kindergarten against
standards that are expected to be achieved after instruction throughout the
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Table 3.4—Reading Skills and Subgroup Differences as of the Fall of Kindergarten Year:
2005–06 and 2006–07 Reading Lions Center Skills Assessments
Benchmark Level or Above for All Measures
Houghton Mifflin Curriculum
2005–06
Group or Subgroup

Open Court Curriculum

2006–07

2005–06

2006–07

N

%

Gap

N

%

Gap

N

%

Gap

N

%

Gap

All Students

4,949

20.4

–

5,610

23.7

–

3,074

38.5

–

3,424

38.5

–

Gender
Females*
Males

4,948
2,336
2,612

23.0
18.0

–
a
–5.0

5,608
2,722
2,886

25.1
22.4

–
a
–2.7

3,074
1,525
1,549

40.8
36.3

–
a
–4.5

3,384
1,600
1,784

40.9
36.8

–
a
–4.2

Race-Ethnicity
White*
Hispanic
Black or AA
Asian
Other
English-Language
Fluency
English only*
English proficient
English learner

4,945
490
3,902
174
207
172

26.7
17.7
28.2
34.3
39.0

–
acde
–9.1
be
1.4
ab
7.6
abc
12.2

5,607
413
4,602
203
193
196

34.4
20.3
38.4
50.3
39.8

–
acde
–14.1
bd
4.0
abce
15.9
bd
5.4

3,059
178
2,597
151
62
71

60.1
34.7
58.3
59.7
57.8

–
acde
–25.4
b
–1.8
b
–0.4
b
–2.4

3,377
197
2,900
160
67
53

50.3
36.3
52.5
58.2
56.6

–
acde
–13.9
b
2.3
b
8.0
b
6.4

4,940
1,814
373
2,753

28.1
38.1
12.9

5,609
2,087
242
3,280

31.8
40.9
17.3

–
ac
9.1
ab
–14.5

1,865
172
63
1,630

29.1
36.5
30.7

–
7.4
1.7

2,246
195
21
2,030

37.4
66.7
32.8

–
ac
29.2
b
–4.6

–
ac
10.0
b
–15.2

SOURCE: Authors' calculations using Skills Assessment data.
NOTES: AA = African American; – = not applicable. Kindergarten fall assessments occur six to eight weeks into the school year and include three measures in
both curricula. The second column for each curriculum and year measures the percentage of students scoring at benchmark level or above on all three of the measures.
The third column measures the gap in the percentage outcome between a given group in the category and the reference group (where the reference group is denoted by
a
b
c
an asterisk). Difference in outcome is statistically different at the 5 percent level of significance from first group in category, second group in category, third group in
d
e
category, fourth group in category, or fifth group in category.
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year.30 That said, the data do provide some information about where children
stand in relation to each other on an important academic subject.
The overall picture for reading in early kindergarten indicates that less than 40
percent of students in this sample are proficient on the skills assessed, and we
find some significant gaps among subgroups.31 As with other data, we find that
males perform worse than females. Likewise, we find that Hispanic students
have lower proficiency percentages than other race-ethnic groups across all
measurements. In the Houghton Mifflin data, Asian students perform better than
other race-ethnic groups. We also see English-only and English-proficient
students perform better than English learners. Finally, English-proficient
students have higher percentages of proficiency than English-only students, a
pattern found in other data. Contrary to our other data sources, however, we
find no significant differences between black students and white students on
these early reading measures.
ECLS-K
The ECLS-K data provide an opportunity to examine behavioral and social skills
outcomes not found in statewide academic data. Table 3.5 presents results for the
four outcomes by subgroups. The percentages indicate how many students
exhibit these outcomes often or very often. The behavior problem outcome is
considered negative, and the other three outcomes are considered positive for
school readiness and preparing for future learning. As with the Skills
Assessment data, we perform statistical analyses for subgroup differences and
discuss those differences significant at the 5 percent level.
Overall, we note the low incidence of external behavior problems, and thus it is
not surprising that we find few significant differences among subgroups. Results
suggest that males are more likely to have external behavior problems, while
Hispanic children are less likely than whites and blacks to exhibit frequent
problems.
______________
30 As

confirmation, we find that students at the EOY do have higher levels of proficiency on
these three measures.
31 When reading Table 3.4, note that the cut score for the benchmark level on upper- and
lowercase letters in the Open Court curriculum is significantly lower than in the Houghton
Mifflin curriculum for fall kindergarten. Open Court requires knowing 15 letters, whereas
Houghton Mifflin requires knowing 24 letters. This helps explain why students in Open Court
classes appear to be more proficient overall than students taught with the other curriculum. This
should not necessarily matter greatly when examining the direction of subgroup differences.
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The patterns for the other three outcomes—approaches to learning, self-control,
and interpersonal skills—appear similar to findings reported above for other
data sources. Males, English learners, students with parents who have lower
education levels, and economically disadvantaged students are less likely to
frequently exhibit these three types of positive behaviors. When examining raceethnicity, we find that white students are more likely to often exhibit
interpersonal skills compared with all other race-ethnic groups. Black students
are less likely to often exhibit self-control skills, as reported by teachers,
compared with all other groups.32 The race-ethnicity characteristic does not
appear to be a significant factor in positive approaches to learning, however.
First 5 School Readiness Program Evaluation
The SRI International evaluation of a statewide school readiness initiative
provides a unique opportunity to examine developmental competencies at
school entry for children in low-performing schools. Although the MDRDP
assessment does not provide a threshold for readiness with which to measure
absolute gaps, it does allow us to compare subgroups and the direction of gaps
in outcomes. Some of the items in the MDRDP overlap with skills assessed
through the ECLS-K (e.g., task persistence and impulse control).
Table 3.6 presents overall mastery scores on a scale from 30 to 120 and gaps for
students in three subgroups similar to the subgroups examined in our other data
sources. Evaluators found that children in low-performing schools did not
possess high levels of mastery, with an overall mastery level of 81 out of 120.
Similar to patterns we have noted previously, these data indicate that among
children in low-performing schools, white students have higher levels of mastery
than other race-ethnic groups (a score of 88 compared with 80 for Hispanics and
83 for “other” group). Students who speak English as their primary language
perform better than students whose primary language is not English (85
compared with 78 and 79), and students whose mothers have higher education

______________
32 We examine results using different cut points for these binary variables. Because of the rare
nature of exhibiting behaviors and skills at the extreme cut points (i.e., never or always), we were
only able to look at either never exhibiting behavior problems or always exhibiting positive
approaches to learning, self-control, and interpersonal skills. We find that significant percentage
gaps for race-ethnicity and parent education subgroups may be sensitive to these particular cut
points, but gender, English-language fluency, and economic status subgroups are not. Our
overall conclusions would not change with the different cut points.

Table 3.5—School Readiness Measures and Subgroup Differences as of the Fall of Kindergarten Year: 1998–99 ECLS-K
External Behavior
Problems
Group or Subgroup

Positive
Approaches to Learning

Positive
Self-Control Skills

Positive
Interpersonal Skills

N

%

Gap

N

%

Gap

N

%

Gap

N

%

Gap

All Students

2,122

4.1

–

2,163

53.7

–

2,041

63.3

–

2,017

54.0

–

Gender
Females*
Males

1,064
1,058

2.6
5.6

–
a
3.0

1,083
1,080

63.0
44.4

–
a
–18.5

1,027
1,014

70.4
56.0

–
a
–14.4

1,028
989

61.8
46.0

–
a
–15.8

620
899
189
276
138

5.3
3.2
6.4
2.9
3.6

–
ac
–2.1
b
1.0
–2.4
–1.7

630
921
191
282
139

56.2
51.3
52.9
56.4
54.7

–
–4.9
–3.3
0.2
–1.5

603
857
186
262
133

64.5
63.7
53.2
63.4
68.4

–
c
–0.8
abde
–11.3
–1.2
3.9

608
845
180
252
132

59.4
53.0
47.8
51.6
49.2

–
a
–6.4
a
–11.6
a
–7.8
a
–10.1

1,477
193
452

4.3
2.6
4.2

–
–1.7
–0.1

1,501
197
465

55.6
56.9
46.5

–
c
1.3
ab
–9.1

1,440
186
415

64.4
66.1
58.1

–
1.8
a
–6.3

1,438
179
400

57.4
52.0
43.0

–
c
–5.4
ab
–14.4

Parent Education
Not a high school grad.
High school graduate
Some college*
College graduate
Postgraduate

347
495
624
376
280

3.7
3.4
4.3
3.7
5.7

–0.6
–0.9
–
–0.6
1.4

355
503
641
381
283

46.2
50.3
55.5
59.3
57.6

–9.3
de
–5.2
–
ab
3.8
ab
2.1

cde

328
472
609
363
269

58.2
59.1
65.4
67.5
66.2

–7.2
cd
–6.3
–
ab
2.1
a
0.8

315
473
593
365
271

44.4
49.5
57.3
59.7
58.3

–12.9
cde
–7.8
–
ab
2.4
ab
1.0

Economic status
Nonecon. disadvan.*
Economically disadvan.

1,198
924

4.2
4.0

–
–0.2

1,216
947

58.8
47.2

–
a
–11.6

1,162
879

66.8
58.6

–
a
–8.2

1,157
860

59.0
47.3

–
a
–11.7

Race-Ethnicity
White*
Hispanic
Black or AA
Asian
Other
English-Language Fluency
English only*
English proficient
English learner

cde

cde

SOURCE: Authors' calculations using ECLS-K data.
NOTES: AA = African American; – = not applicable. The second column for each outcome measures the percentage of children exhibiting the behavior
often or very often as reported by teachers. The third column measures the gap in the percentage outcome between a given group in the category and the
reference group (where the reference group is denoted by an asterisk). Difference in outcome is statistically different at the 5 percent level of significance from
a
b
c
d
e
first group in category, second group in category, third group in category, fourth group in category, or fifth group.
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Table 3.6—Mastery of Key Developmental Competencies at School Entry:
2005–06 First 5 School Readiness Program Evaluation

Group or Subgroup
All students
Race-Ethnicity
White*
Hispanic or Latino
All others
Primary Language
English*
Spanish
All other languages
Mother's Education
Not a high school graduate*

N

Overall
Mastery

Difference

7,199

81

–

423

88

–

5,880

80

a

864

83

a

5

8

2,320

85

4,563

78

a

7

–

276

79

a

6

1,948

77

–

High school graduate or GED credential

1,321

83

ac

Some college, college degree or higher

679

89

ab

6
12

SOURCE: Authors' calculations using First 5 School Readiness Program Evaluation (SRI
International, 2007, Table 13).
NOTES: GED = General Educational Development; – = not applicable. The second column
for the outcome presents the overall mastery score on a scale of 30 to 120. The third column
indicates the direction of difference from the reference group (where the reference group is
denoted by an asterisk). Difference in outcome is statistically different at the 5 percent level of
a
b
c
significance from first group in category, second group in category, or third group in category.

levels have higher mastery scores, especially when the mother has at least some
college education (77 for less than a high school education compared with 89 for
some college or higher).
San Mateo and Santa Clara Counties Kindergarten Readiness
Our final data source provides county-level information about overall school
readiness skills similar to some of the measures in the First 5 evaluation. The
advantage is that these skills are captured for a more diverse sample of students
than found in the First 5 evaluation, which focused on low-performing schools.
Table 3.7 presents the fraction of students in several subgroups—separately for
all students and then for two of the readiness portraits (All Stars and Needs
Prep)—that researchers created based on performance across four readiness
dimensions. For our study, we consider the All Stars group of children to be at
the proficient level on school readiness skills, while the Needs Prep students are
not proficient. Percentages are noted for all students across the two counties and
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within each readiness portrait. The low-family-income group is a proxy for the
economically disadvantaged group we report elsewhere. Maternal education is
equivalent to some college or above in our other data.

Table 3.7—Distribution of Children Among All Students and School Readiness Groups as
of Fall Kindergarten: Santa Clara and San Mateo Counties
Percentage
School Readiness Groups
All Students

All Stars
(proficient)

Needs Prep
(not proficient)

English learners

42

30

61

Family income <$32,000

27

16

45

Mother has post–high school education

65

78

41

Group

SOURCE: Mobilio, Colvig-Amir, and Kelly (2006), Figure 71.
NOTES: All percentages are significantly different at the 5 percent level.

The results in Table 3.7 indicate that children in the Needs Prep group, which
represents a lack of proficiency, are more likely to be English learners, more
likely to come from low-income families, and less likely to have mothers with at
least some college education. Children in the All Stars group, in contrast, are
considered proficient at the beginning of kindergarten, and they are less likely to
be English learners, less likely to come from low-income families, and more
likely to have mothers with post–high school education.
We conclude based on these kindergarten and first-grade analyses that the
general subgroup patterns observed for proficiency in second and third grades
hold for proficiency and school readiness in kindergarten and first grade. Two
exceptions are that Asian children do not appear to perform better than white
children on nonacademic outcomes, and black children do not appear to perform
worse than white children on several early reading measures in fall of
kindergarten. We are unable to make direct comparisons because of data
limitations, but the direction and significance of the observed gaps in these
various data samples suggest that lower performance for certain groups of
children such as English learners is present as early as the fall of the kindergarten
year and does not seem to diminish through third grade.

4. The Promise of High-Quality Preschool to
Improve Student Outcomes and Close
Achievement Gaps
Chapters 2 and 3 demonstrated that there are sizeable gaps in the extent to which
children in California enter school ready to learn, gaps that persist when student
performance is measured in kindergarten through third grade. If California
policymakers want to find solutions to address these achievement gaps, it is
logical to consider whether one potential approach is to implement policies that
will narrow the gaps present at the starting gate, when children first enter the
K–12 education system. It is natural then to consider the potential role of highquality preschool programs one or two years before kindergarten entry as part of
a strategy to narrow the gaps in school readiness and subsequent student
performance in the early elementary grades.
The presumption that preschool may be a viable strategy stems from a growing
body of rigorous research that has documented the short- and long-term effects
on education outcomes of preschool programs, both small-scale demonstration
programs, as well as those implemented on a larger scale (e.g., citywide or
statewide). Some of this research dates back to the early 1960s when larger-scale
compensatory preschool education such as Head Start and the California State
Preschool Program were first implemented for children one or two years away
from kindergarten entry. Other research derives from evaluations of recent
efforts in various states to expand access to high-quality preschool programs for
three- and four-year-olds. In this chapter, we focus on the evidence from these
studies to gauge the potential for preschool programs to advance school
readiness at the time of kindergarten entry (primarily measured through
cognitive outcomes) and improve subsequent student achievement in
kindergarten through third grade. We also highlight the evidence, from those
studies with longer-term follow-up, of the effects of preschool on other education
outcomes (e.g., grade repetition, special education use, and high school
graduation).33

______________
33 See Karoly, Kilburn, and Cannon (2005) for a review of the longer-term effects of the
preschool programs discussed here on other domains such as criminal activity, employment, and
welfare use. For other recent reviews of research on the effects of preschool programs, as well as
early childhood and child care programs more generally, see Fuller (2007) and Gormley (2007a).
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We begin our review in the next section by highlighting the importance of
rigorous evaluation methods to make inferences about the causal effects of
preschool programs on children’s outcomes. We then summarize the set of
demonstration and larger-scale preschool programs with credible evidence of
preschool program effects based on rigorous evaluations. For this assessment, we
limit our consideration to programs that offer at least part-day academic year
early education programs in a center setting for children one or two years before
kindergarten entry.34 For the most part, these evaluations are for preschool
programs that serve more disadvantaged children, although a few evaluations of
universal programs are available as well. We then discuss the evidence of
preschool effects first on school readiness (i.e., outcomes at kindergarten entry),
then academic achievement in kindergarten to third grade, and finally longerterm education outcomes. We place the studies we focus on in context by
discussing other studies that have evaluated preschool program effects using
other methods.
The following conclusions emerge from our assessment of the literature:
•

Careful research methods are required to measure the causal effect of
preschool programs on child outcomes. Experimental studies remain the
gold standard, but other quasi-experimental methods can provide
estimates with high confidence that true program effects are being
measured.

•

Rigorous evaluations of one smaller-scale demonstration program as well
as seven other larger-scale public programs provide evidence that welldesigned preschool programs can boost school readiness skills. For the
most part, these studies evaluated targeted preschool programs. The
evaluation of Tulsa Oklahoma’s universal program shows diverse groups
of students defined by race-ethnicity and family income experienced
favorable gains on readiness measures. A focused study on Hispanic
students in Oklahoma shows gains from preschool for various Hispanic

______________
34 Reviews

of preschool program effects often include other center-based early childhood
programs like the Abecedarian Program, Infant Health and Development Program, and Syracuse
Family Development Research Program, each of which provided full-time year-round services
starting soon after birth and continuing until kindergarten entry. Other programs like the
Houston Parent-Child Development Center served children starting at age one and ending by
age three. Thus, these programs begin before age three, so they do not fit the typical model of a
preschool program that begins one or two years before kindergarten entry. These and other
center-based early childhood interventions that begin before age three, as well as others that
begin between birth and age three and focus on home visiting, are reviewed in Karoly et al.
(1998) and Karoly, Kilburn, and Cannon (2005). We also do not include the Early Training Project,
a summer-only demonstration program implemented in the early 1960s, also reviewed in Karoly
et al. (1998). These other early childhood program variants may provide additional options to
consider for closing achievement gaps, but they are not the focus of this study.
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subgroups, including those whose parents speak Spanish at home or were
born in Mexico.
•

Evidence from two targeted preschool program evaluations with longerterm follow-up further demonstrate favorable effects of preschool
programs on academic achievement tests in reading and math in the early
elementary grades. Although there is mixed evidence as to whether
achievement gains fade in the early elementary grades, these same studies
show longer sustained effects on achievement by sixth or eighth grade, as
well as other education outcomes, such as reductions in grade repetition
and special education use, and increases in eventual high school
completion.

•

These results are largely consistent with findings from a group of studies
that rely on other methods to measure average effects for center-based
programs.

Preschool Programs with Rigorous Evaluations
To obtain the most credible evidence, we focus our assessment of preschool
program effects on those programs that have been evaluated using rigorous
experimental or quasi-experimental methods. These evaluation methods are
designed to allow researchers to measure the causal effect of a program or
intervention. If we simply observe the outcomes of a child before and after
preschool attendance, we may see improvements or declines, but we will not
know whether those changes were the result of the program or caused by some
other set of factors like characteristics of the child or their family. To measure the
true effect of the program, we need to compare what a child’s outcomes would be
if they participate in the program compared with what that child would have
experienced if there been no program at all or if they had participated in an
alternative program (i.e., the status quo), holding everything else constant.
Because we cannot observe outcomes for the same child both when they
participate in the program and when they do not, the counterfactual must be
generated through a control or comparison group that experiences the alternative.
Experimental studies randomly assign individuals to participate in a program
(the treatment group) or to not participate in a program (the control group). When
implemented well, the random assignment ensures that the treatment and control
groups are well matched on both observable characteristics as well as
characteristics that cannot be observed by the researcher. Any differences in
outcomes between the two groups would then be attributable to the only
systematic factor that differs between the two groups—that is, participation in the
program. In the case of preschool program evaluations, the control group is not
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necessarily a “no preschool” comparison, as children experiencing the status quo
may participate in some other preschool program or form of center-based care.
All experimental studies do not necessarily provide the most rigorous evidence,
because they can be compromised by poor execution (e.g., assignment to groups
that is not truly random) or other problems such as high rates of nonrandom
attrition when participants are followed over time. Experiments with small sample
sizes in the treatment and control groups also have low statistical power to detect
small program effects compared with experiments that have large study samples.
Random assignment studies, while considered the gold standard in program
evaluation, are not always feasible because of resource constraints, ethical
concerns, or other issues. In the absence of random assignment, however,
researchers face the challenge of controlling for all other factors that might
explain differences between a group that participates in the program and a group
that does not. Quasi-experimental methods aim to generate a control group that
is as close to the randomized gold standard as possible, often by using statistical
methods to mimic random assignment. One strategy is to use a control group
that has similar characteristics as the treatment group but that lives in an area
where the program is not available or includes individuals on the waiting list for
an oversubscribed program. In such cases, members of the comparison group are
likely candidates for the program, but they do not participate because of factors
outside the family’s control (e.g., which neighborhood the services are located in
or a lottery that selects participants from a waiting list).
Another strategy, used in a number of recent preschool evaluations, is to use the
“accident” of birth as a type of natural experiment that determines which
children enter a program (because they meet a strict age cutoff) versus those who
do not. This approach uses what is a called a regression discontinuity (RD)
research design because the birth date cutoff creates a break or “discontinuity” in
the continuous age spectrum between one cohort of children that participates in
the program in a given year versus those that must wait another year to enroll.35
Still another approach is to use siblings as controls, where variation within
families between siblings who do and do not attend a given program can be used
______________
35 In

the RD studies we cite, the child assessments are conducted at the same time for both
the treatment group (children who attended preschool in the prior year because they made the
age cutoff and are now entering kindergarten) and the control group (children who are just
entering preschool because they did not meet the age cutoff the prior year). The models estimate
the relationship between child assessments and age (controlling for other factors), separately for
the treatment and control groups, typically using a nonlinear relationship. The treatment effect is
measured as the difference between the expected assessment score of a treated child who just
made the age cutoff and the expected assessment score of a control child who just missed the age
cutoff. See Gormley and Gayer (2005) and Gormley et al. (2005) for more detail on this approach.

63

to control for some unobserved family factors that might explain program
participation. The various quasi-experimental methods, in addition to defining
an appropriate control group, also use statistical methods to control for possible
(observable) confounding factors that may be associated with the child outcomes
of interest (e.g., child characteristics, parent education, motivation, or other
family background factors). As with experimental evaluations, the “status quo”
experienced by the control or comparison group may also include some
participation in nonparental care. Thus, the effects of the preschool program for
the treatment group may be relative to some fraction of the control group
participating in some other center-based program.
The use of experimental and certain quasi-experimental evaluation methods
provides a higher level of confidence that researchers have measured the true
causal effect of a preschool program on children’s outcomes. It lessens the
possibility that results will be biased by failing to control for other confounding
factors. For this reason, we focus the discussion that follows on the evaluations of
eight preschool programs that use either random assignment or a quasiexperimental design.36 Table 4.1 lists the programs and their features, including
the scale of operations, whether the program is targeted and the ages served, the
program’s intensity, a set of program requirements that are often used to define
structural program quality (teacher-to-child ratio, maximum class size, and
teacher education and training), cost per child per year, the evaluation method,
and the point of last follow-up.
Table 4.1 reveals a number of differences in the programs themselves and their
evaluations. The Perry Preschool Program is the only small-scale demonstration
program. All the other programs evaluated operate citywide (Chicago ChildParent Centers [CPC] program and Oklahoma’s Early Childhood Program using
a Tulsa sample), statewide, or nationally (Head Start). Oklahoma’s program is
currently available to all four-year-olds in the state, and West Virginia is
transitioning to universal access by 2012. All other programs target more
disadvantaged children either based on child and family characteristics or on
residential location. The programs serve children only one year before
______________
36 We

do not include the evaluation of Georgia’s universal preschool program (see Henry et
al., 2003), because the evaluation design does not include a “no preschool” control group, but
compares outcomes for children in different preschool settings without correcting for possible
selection bias in how families decide which programs to enroll their children in.
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Table 4.1—Preschool Programs with Rigorous Evaluations
Ages
Served
(Evaluated)

Intensity

Yes, very
disadvantaged
minority
children

3, 4
(3, 4)

Part-day
school year

Chicago
public
schools

Yes, children in
disadvantaged
center-city
neighborhoods

3, 4
(3, 4)

Part-day
school year

National

Yes, poverty
population

3, 4
(3, 4)

Both partday and fullday, school
year

Statewide

Yes, lowincome and
other risk
factors

4
(4)

Part-day
school year

Statewide

Yes, students
in highpoverty school
districts

3, 4
(4)

Full-day
year-round

Program
(Years in Operation)

Scale of
Operation

Perry Preschool

Single-site
program

(1962–67)

Chicago CPC
(1967–present)

Head Start
(1965–present)
Michigan School
Readiness Program
(1985–present)
New Jersey Abbott
Preschool Program
(1998–present)

Targeted

Teacherto-Child
Ratio

Maximu
m Class
Size

1:6

13

Bachelor’s
degree with
training in
ECE

17

Bachelor’s
degree with
training in
ECE

20

CDA
b
credential

18

Bachelor’s
degree for
teachers in
public schools

$5,031

20

Bachelor’s
degree with
training in
ECE

$10,361

2:17

1:10

1:8

2:15

Teacher
Education

Per Child Cost
per Year
(2005 US$)

$7,430

a

$5,272

a

$7,287

c

Evaluation
Method

Last
Follow-up

RE

Age 40

QE

Ages 22–24

RE

One year
before K
entry;
K entry

QE RD

K entry

QE RD

K entry

Table 4.1—Continued

Program
(Years in Operation)
Oklahoma Early
Childhood
Four-Year-Old
Program
(1990–present)
South Carolina
Half-Day Child
Development
Program (4K)

Scale of
Operation
Statewide
(Tulsa only in
evaluation)

(1983–present)

Intensity

No, universal

4
(4)

Both partday and fullday, school
year

Statewide

Yes, lowincome and
other risk
factors

4
(4)

Part-day
school year

Statewide

No,
conversion to
universal (by
2012) in
progress

3, 4
(4)

Both partday and fullday, school
year

Statewide

(1984–present)
West Virginia
Public School Early
Childhood
Education Program

Targeted

Ages
Served
(Evaluated)

Teacherto-Child
Ratio

1:10

1:10

1:10

Maximu
m Class
Size

Per Child Cost
per Year
(2005 US$)

Evaluation
Method

Last
Follow-up

20

Bachelor’s
degree with
training in
ECE

$6,167

QE RD

K entry

20

Bachelor’s
degree with
training in
ECE

$3,219

QE RD

K entry

20

Bachelor’s or
associate
degree with
training in
ECE

$6,829

QE RD

K entry

Teacher
Education

SOURCE: Gormley and Gayer (2005), Gormley et al. (2005), Schweinhart et al. (2005), Reynolds (2000), Reynolds et al. (2002), U.S. Department of Health and Human Services
(2005), Wong et al. (2007).
NOTES: Features for Michigan, New Jersey, Oklahoma, South Caroline, and West Virginia programs are for 2004–05 school year. Head Start requirements are for center-based
programs serving primarily four-year-olds. CDA = Child Development Associate; QE = quasi-experimental; RE = random assignment experiment; RD = regression discontinuity.
a
Inflated to 2005 dollars using the Consumer Price Index, All Urban Consumers. Original source for Perry Preschool in 2003 dollars. Original source for Chicago CPC in 1998 dollars.
Costs for these two-year programs are shown on a per year basis.
b
Nationwide, Head Start programs are required to have at least half of their teachers have an associate’s degree or higher.
c
Cost for the six-hour per day, 185 day school year. Additional costs apply for wrap-around services for full-day, year-round care.
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kindergarten entry (four-year-olds only) or up to two years before kindergarten
entry (three- and four-year-olds). The Perry Preschool and Chicago CPC
evaluations measure the effects for those who participated one or both years. The
RD approach only allows measurement of the effect of one year of program
participation in the year before kindergarten entry.
In terms of other program features, program intensity varies. All programs
provide at least a part-day (typically three hours per day) school-year program.
The New Jersey Abbott program is the most intensive with full-day, year-round
programming. Head Start and the state programs in Oklahoma and West
Virginia offer a mixture of part- and full-day options for the academic year. In
terms of teacher-to-child ratios and maximum class sizes, all programs would
meet the benchmarks established by the National Institute for Early Education
Research (NIEER) in their assessment of the quality of public preschool programs
and the benchmarks established by the National Association for the Education of
Young Children (NAEYC) as part of their accreditation criteria: a teacher-to-child
ratio of 1:10 and maximum class size of 20 (Barnett et al., 2006; NAEYC,
undated).37 For teacher education, the NIEER and NAEYC benchmarks specify
that teachers hold a bachelor’s degree and complete specialized training in early
education.38 Head Start does not meet that benchmark, although it has been
gradually increasing teacher credentials over time. Likewise, West Virginia’s
program would not meet the benchmark.
The costs per child per year reveal some variation, although the differences
should be interpreted with caution because not all local contributions are
accounted for and annual hours of preschool provided vary. In addition, the
figures for Perry Preschool and Chicago CPC were annualized and inflated from
prior figures using the Consumer Price Index, which may not accurately reflect
changes over time in the cost of preschool programs. Nevertheless, these figures
show a sizeable annual investment in these preschool programs, with most
programs in the range of $5,000 to $7,400 annually in 2005 dollars. The South
Carolina figure at $3,200 is the lowest; New Jersey’s program at more than
$10,000 per year is the highest.

______________
37 The

NAEYC standards specify a lower group size and ratio for three-year-olds, namely 18
as the maximum group size (instead of 20 for four-year-olds) and 1:9 or better as the staff-to-child
ratio (instead of 1:10 for four-year-olds).
38 NAEYC is phasing in a requirement for the lead teacher to have a bachelor’s degree,
reaching a standard specifying 75 percent achieving a bachelor’s degree by 2020.

67

In terms of the program evaluations, two programs—Perry Preschool and Head
Start—have random assignment evaluations. The Chicago CPC evaluation uses a
quasi-experimental design with a control group of children who resided in other
low-income Chicago neighborhoods that did not have access to the program.39
The five state preschool programs are evaluated using the RD design that
exploits strict entry age cutoffs for the preschool programs. One drawback of this
approach is that it can only be used to measure the short-term effects of the
program, namely, on outcomes at the end of the preschool program (i.e., at the
time of kindergarten entry), which effectively is a measure of school readiness.
The Perry Preschool and Chicago CPC evaluations have the benefit of long-term
follow-up (to ages 40 and 22–24, respectively) although that also means that the
evaluations measure the effect for programs that were implemented several
decades in the past. The Perry Preschool program is evaluated for a sample of
children in which about 80 percent attended the program for two years, while the
other 20 percent attended for one year. Likewise, the Chicago CPC evaluation
contains a mixture of children who attended for one year and two years, with the
average participation being about 1.5 years.40 The evaluations of Head Start and
the five statewide programs in Michigan, New Jersey, Oklahoma, South
Carolina, and West Virginia all measure the impact of programs as implemented
in the present. They each measure the effect of one year of program participation.

______________
39 We follow the convention in much of the literature in treating the Chicago CPC evaluation
as a quasi-experimental design. (For a more critical view, see Fuller, 2007.) Several features of the
evaluation design support this treatment (see Reynolds et al., 2007, for additional detail). First,
the study control group was drawn from children living in areas of Chicago that were not served
by the CPC program. Thus, home residency rather than parent choice was the primary
determinant of participation. Second, for the communities served by the CPCs, program
participation was about 80 percent, indicating a high rate of program saturation. A comparison of
treatment and control groups shows they are well matched on most characteristics and all study
results include controls for these background variables. Finally, to correct for possible selection
effects, program effects have been estimated using an array of statistical methods (e.g.,
propensity score, selection models, and latent-variable structural modeling) and found that
results were robust to these alternative methods.
40 Reynolds (1995) and Reynolds et al. (2001) have examined the effects of the Chicago CPC
program on children who attended for one year versus two. For most outcomes, the program
effects were not statistically different by time in the program. The effects from two years of
participation were typically larger, but the marginal advantage of a second year was considerably
smaller than the gains from one year of participation. There is also some evidence from the Perry
Preschool study that those children who attended for one year had similar outcomes to those
who participated for two years (Barnett and Escobar, 1987; Schweinhart and Weikart, 1988;
Schweinhart, 2004). Few children were included in the one-year group, however, so the study
had low statistical power to detect significant differences by years spent in the program.
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Given the differences in the preschool programs and their evaluations, it is
important to keep in mind that any differences that emerge in their estimated
effects may result from true differences in impacts (perhaps because of program
features like intensity or quality), from differences in evaluation methodology
(with less potential for bias from the experimental designs), or from differences
in the assessment measures or the ages children were assessed.41

School Readiness at Kindergarten Entry
We consider first, evidence from the eight evaluations listed in Table 4.1 on
school readiness as measured at the end of the preschool program or at the time
of kindergarten entry. Such estimates are available for all eight programs,
although the outcome measures used to assess school readiness vary to some
extent across the evaluations. In all cases, we report program impacts in terms of
effect sizes, which provide a standardized measure of impact across all outcome
measures.42 It is common in the literature to consider effect sizes of 0.2 to be
small, 0.5 to be medium, and 0.8 to be large, although in comparison to the
impacts of other education interventions, effect sizes of 0.3 to 0.5 are considered
to be reasonably large (see Cohen, 1988; Crane, 1998).
Table 4.2 shows results for the Perry Preschool and Chicago CPC evaluations,
while Table 4.3 shows results for Head Start. In the case of the Perry Preschool
evaluation, program impacts were measured at the end of the first program year
(for those who started at age three or four) and at the end of the second program
year (for those who started at age three only) using the Stanford-Binet
intelligence scale test, a test of intellectual performance (or intelligence quotient
[IQ]), and the Peabody Picture Vocabulary Test (PPVT), a test of receptive
vocabulary that is predictive of general cognitive abilities. The Chicago CPC
evaluation assessed children at kindergarten entry using the Iowa Test of Basic
______________
41 All

of the estimated program impacts that we cite are estimates of “treatment-on-thetreated.” In other words, the estimates are the effects of the programs on those who actually
participate. For some programs, “intent-to-treat” impact estimates also have been generated.
These measure the effect of the programs on making them available and include the effects on
those who elect not to participate. See U.S. Department of Health and Human Services (2005),
Ludwig and Phillips (2007), and Wong et al. (2007).
42 The effect size is usually calculated as the ratio of the program effect (the difference in
means between the treatment and control groups in the case of an experimental evaluation)
divided by the standard deviation of that effect estimate (i.e., the pooled standard deviation in a
difference of means). In some cases, effect sizes are calculated using the standard deviation of the
control group mean in the denominator.
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Skills, a cognitive school readiness subtest. Both evaluations show large and
statistically significant effects of program participation, either at the end of the
program year or at the time of kindergarten entry with effect sizes reaching 0.8–
1.0.

Table 4.2—Effects of Perry Preschool and Chicago CPC on School Readiness
End of First
a
Program Year

End of Second
b
Program Year

Kindergarten Entry

N

Effect Size

N

Effect Size

N

Effect Size

123

0.88*

93

0.87*

–

–

78

1.02*

93

0.77*

–

–

Perry Preschool
Stanford-Binet IQ
PPVT
Chicago CPC
Cognitive readiness

c

–

–

–

–

887

0.77*

Cognitive readiness

d

–

–

–

–

806

0.46* – 0.63*

SOURCE: Perry Preschool: Schweinhart et al. (2005), Table 3.3; Chicago CPC: Reynolds (1995), Table 3
(reading and mathematics); Reynolds and Temple (1995), Table 4, and Reynolds (2000), Table 9 (composite).
NOTES: The effect sizes are for the treatment-on-treated program impacts. For Perry Preschool, the effects
are adjusted for child gender, Stanford-Binet IQ at study entry, mother’s schooling, mother’s employment, father at
home, father’s occupation status, and household rooms per person. An asterisk denotes statistically significant at
the 5 percent level or better. – = not available.
a
Includes Perry Preschool children who entered at age three or age four.
b
includes children who entered at age three only.
c
Based on ordinary least squares (OLS) regression model with controls. See Reynolds (1995).
d
The range of effect sizes is for various estimation methods that control for potential selectivity bias. See
Reynolds and Temple (1995).

The Head Start evaluation measured an array of school readiness indicators after
the first program year, separately for children who entered at age three and for
those who entered at age four (the full set can be found in U.S. Department of
Health and Human Services, 2005). The effects reported in Table 4.3 reflect the
treatment-on-the-treated impacts calculated by Ludwig and Phillips (2007),
which are usually larger than the intent-to-treat effects reported in U.S.
Department of Health and Human Services (2005). Table 4.3 reports results for
three subscales of the Woodcock-Johnson Test of Achievement that measure premath reasoning (the Applied Problems subtest), pre-reading or reading skills (the
Letter-Word Identification subtest), and pre-writing or spelling skills (the
Spelling subtest). In addition, other tests to assess early reading and writing skills
included a letter-naming scale and the McCarthy draw-a-design assessment.
Finally, the PPVT and a color-naming battery were used to capture vocabulary.
Results are shown for the end of the first program year separately for those who
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entered as three-year-olds and those who entered as four-year-olds. The largest
effect sizes are found for the pre-reading measures (Woodcock-Johnson and
letter naming), with effect sizes that are similar for those starting Head Start at
ages three or four. Those who started at age three also had significant effects for
the vocabulary measures although the effect sizes were below 0.2.

Table 4.3—Effects of Head Start on School Readiness
End of First
Program Year
(entry at age three)

End of First
Program Year
(entry at age four)

N

Effect Size

N

Effect Size

2,559

0.18

2,108

0.15

Woodcock-Johnson

2,559

0.35*

2,108

0.32*

Letter naming

2,559

0.29*

2,108

0.36*

Pre-math reasoning
Woodcock-Johnson
Pre-reading/reading

Pre-writing/spelling
Woodcock-Johnson

2,559

0.13

2,108

0.24*

McCarthy draw-a-design

2,559

0.20*

2,108

0.16

PPVT

2,559

0.17*

2,108

0.08

Color naming

2,559

0.14*

2,108

0.16

Vocabulary

SOURCE: Ludwig and Phillips (2007), Table 1.
NOTES: The effect sizes are for the treatment-on-treated program impacts. An
asterisk denotes statistically significant at the 5 percent level or better.

Table 4.4 presents the results for the remaining five evaluations of state preschool
programs. In the case of the Oklahoma evaluation, we show both statewide
results generated by Barnett et al. (2007) and the results for the Tulsa school
district as reported by Gormley et al. (2005).43 The five-state study, with recent
results reported by Barnett et al. (2007), employed a consistent set of measures
______________
43 Although

the Oklahoma sample in the five-state preschool study is closely representative
of the state’s race and ethnic mix (specifically, 69 percent white, 13 percent American Indian, 8
percent Hispanic, 8 percent African American, and 1 percent Asian), the Tulsa evaluation is more
heavily weighted toward minority children (specifically, 35–40 percent white, 33–39 percent
African American, 15–17 percent Hispanic, 8–11 percent Native American, and 1 percent Asian,
where the range is based on the sample of students tested in preschool and kindergarten) (see
Barnett et al., 2007 and Gormley et al., 2005). In addition, nearly two-thirds of the sample in the
Tulsa evaluation qualified for a free or reduced-price lunch, which indicates that family income is
at or below 185 percent of the poverty line.

71

across the state evaluations. Early mathematics skills were assessed using the
Applied Problems subtest of the Woodcock-Johnson Test of Achievement.
Vocabulary was evaluated with the PPVT, and print awareness was measured
with the Preschool Comprehensive Test of Phonological and Print Processing
(PCTOPPP). Models were estimated on a sample pooled across states, and the
model for each state was estimated separately.44 Gormley et al. (2005), in their
evaluation of the Oklahoma program in the Tulsa school district, employed three
subtests of the Woodcock-Johnson as used in the Head Start study reported in
Table 4.3 (i.e., Applied Problems, Letter-Word Identification, and Spelling).
The results in Table 4.4 show a somewhat mixed pattern of results. With one
exception, all the effects are in the favorable direction, but several are not
statistically significant (including the unfavorable effect). For the study of five
state preschool programs, the estimated effects tend to be larger in the pooled
model (i.e., all five state samples combined), and more effects are significant in
the pooled model (specifically for West Virginia and Oklahoma), which would be
expected because of sample size differences. The early math skills assessment
(Applied Problems) is significant for Michigan and New Jersey regardless of the
estimation method, whereas it is significant in West Virginia and Oklahoma only
in the pooled model. The PPVT is significant only for New Jersey and Oklahoma.
The results are most consistent for the measure of print awareness which is
significant for every state, although only in the pooled model for Oklahoma. The
evaluation of the Oklahoma program implemented in Tulsa shows strong
favorable effects across all three Woodcock-Johnson subtests. 45 For the Applied
Problems measure, the common measure across the two Oklahoma evaluations,
the effect sizes are similar, despite the differences in the samples.46

______________
44 The results based on a separate model for each state are also presented in Wong et al.
(2007).
45 The effects overall for Tulsa’s program translate into meaningful impacts in terms of
children’s developmental trajectories. When improvements on the three Woodcock-Johnson
subtests are translated into age-equivalent gains, the Tulsa program produced an average gain of
four months in Applied Problems, seven to eight months in Letter-Word identification, and six to
seven months in Spelling.
46 Gormley and Gayer (2005) find similar favorable effects for the Tulsa program on
measures of language skills, cognitive/knowledge skills, and motor skills based on results from
Oklahoma’s own student assessment. The authors found no effect on socioemotional skills, but
they also warned that the measures they used (derived from a Tulsa assessment instrument) were
seriously flawed.
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Table 4.4—Effects of Five State Preschool Programs on School Readiness
Effect Size
Woodcock-Johnson Subtest
Applied
Problems

Letter-Word
Identification

Spelling

Vocabulary
(PPVT)

Print
a
Awareness
(PCTOPPP)

Michigan
Pooled sample across five states

0.51*

–

–

0.03

0.78*

Single-state sample

0.47*

–

–

-0.16

0.96*

Pooled sample across five states

0.19*

–

–

0.34*

0.46*

Single-state sample

0.23*

–

–

0.36*

0.50*

New Jersey

South Carolina
Pooled sample across five states

–

–

–

0.05

0.81*

Single-state sample

–

–

–

0.05

0.79*

West Virginia
Pooled sample across five states

0.52*

–

–

0.18

1.10*

Single-state sample

0.11

–

–

0.14

0.83*

Pooled sample across five states

0.49*

–

–

0.32*

0.54*

Single-state sample

0.35

–

–

0.29*

0.43

0.38*

0.79*

Oklahoma

Oklahoma (Tulsa)

0.64*

–

–

SOURCE: Five statewide program evaluations: Barnett et al. (2007), Tables 3, 4, and 5; Tulsa, OK, evaluation:
Gormley et al. (2005).
NOTES: The effect sizes are for the treatment-on-treated program impacts. An asterisk denotes statistically significant
at the 5 percent level or better. – = not available.
a
Results based on quadratic model in age. All other results from Barnett et al. (2007) based on linear model in age.

For the most part, the evaluations covered in Table 4.1 serve targeted
populations of children, typically from low- or very low-income families and
often include largely minority families. As noted in Table 4.1, the Oklahoma
program is universal, and West Virginia is phasing in its universal program.47
The findings for those two states in the state preschool study, shown in Table 4.4,
are suggestive that favorable effects of preschool on school readiness may accrue
to more general populations.
______________
47 The

West Virginia sample includes students in counties where all students were eligible as
long as they met the age requirement and lived in participating districts. Because the universal
program phase-in is not complete, eligibility is based on risk status in a smaller number of
counties (Lamy, Barnett, and Jung, 2005). The race-ethnic distribution of the sample for the fivestate study is 95 percent white, comparable to the statewide distribution.
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The Tulsa Oklahoma evaluation suggests that a universal program can have
beneficial effects overall. The demographic mix of students in Tulsa Public
Schools means that the Tulsa evaluation is for a population that is 60 to 65
percent nonwhite compared with a state average that is closer to 30 percent
nonwhite. Likewise, the Tulsa public school students overrepresent children
from low-income families. Nevertheless, it is interesting to consider whether the
Oklahoma program benefits different groups of children. As seen in Table 4.5,
Gormley et al. (2005) estimate favorable program effects as measured by the
three Woodcock-Johnson subtests across race-ethnic groups (namely, white,
Hispanic, black, and Native American) and for students across the range of
family income as measured by free or reduced-price school lunch eligibility.48 As
noted by Gormley et al. (2005), the estimated program effects in Table 4.5 cannot
be used to compare the expected benefit from the program for a representative
child from one population group over another. Nevertheless, the results indicate
that the Oklahoma program improves the school readiness measures for students
from all race-ethnic groups and from different economic strata proxied by the
school-lunch eligibility measure.
In a follow-on study that focused on Hispanic children tested in 2006, also in the
Tulsa Public Schools, Gormley (2007b) finds that Hispanic students overall, as
well as various subgroups, showed significant gains in pre-reading, pre-writing,
and pre-math skills based on the three Woodcock-Johnson subtests administered
to students capable of testing in English.49 The overall effect sizes were 0.57 for
Applied Problems, 1.02 for Letter-Word Identification, and 0.73 for Spelling.
These sizeable effects are comparable to those reported in Table 4.5 for other
groups. In addition, students capable of testing in Spanish were assessed using a
related battery (Woodcock-Munoz Bateria) and also showed significant gains.
Effects were significant for subgroups including students whose parents speak
Spanish at home (but not for the smaller group whose parents speak English at
home) or who were born in Mexico (but not for those whose parents were born
in the United States).
______________
48 Although Gormley and Gayer’s (2005) analysis of test scores from Oklahoma’s state
assessment suggested that effects were larger for more disadvantaged students, the concern with
that analysis was that the state-developed test assessment resulted in ceiling effects for more
advantaged groups so that the full extent of benefits for those children could not be measured.
49 In addition, students capable of testing in Spanish were assessed using a related battery
(Woodcock-Munoz Bateria). The test administrators attempted to test all students using both
tests. If after several questions, the tester decided the student could not be tested in a given
language, the testing was stopped. Of the Hispanic students tested, 57 percent took both tests, 36
percent took the English test only, and 6 percent took the Spanish test only.
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Table 4.5—Effects by Subgroups of Tulsa, Oklahoma, Preschool Program on
School Readiness
Woodcock-Johnson Subtest Effect Size

Full Sample

Applied
Problems

Letter-Word
Identification

Spelling

0.38**

0.79**

0.64**

By Race-Ethnicity
n.s.

0.76**

0.72*

Hispanic

0.99**

1.50**

0.98**

Black

0.38**

0.74**

0.52**

Native American

0.60*

0.89**

0.72**

0.45**

0.81**

0.65**

n.s.

1.04**

0.97**

0.29*

0.63**

0.54**

White

By Free Lunch Eligibility Status
Eligible for free lunch
Eligible for reduced-price lunch
Not eligible

SOURCE: Gormley et al. (2005).
NOTES: Statistically significant at the **5 percent or *10 percent level; n.s. = not significant at the 10
percent level.

Student Achievement in Kindergarten to Third Grade
As noted earlier, the evaluation designs for the Perry Preschool and Chicago
CPC programs and their longer-term follow-up permit an assessment of the
effects of preschool attendance on subsequent schooling outcomes.50 In this
section, we focus on achievement measures at the end of kindergarten through
third grade. As we proceed, it is important to keep in mind that the evidence for
preschool effects in kindergarten and beyond, based on the programs listed in
Table 4.1, is only for targeted programs.
When available for each of the four early elementary grades, Table 4.6 presents
effect size estimates for various achievement measures in the two studies. At the
______________
50 The evaluation of the New Jersey targeted preschool program also has a longitudinal
design component in addition to the RD design (see Frede et al, 2007). However, the preliminary
results to date, based on test outcomes at the end of the kindergarten year, are based on a
regression analysis comparing outcomes for preschool participants and nonparticipants with
some controls for child characteristics. While the results from the longitudinal analysis at
kindergarten entry are similar to what is found using the RD methodology, the longitudinal
results may suffer from selection bias.
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end of kindergarten, the Perry evaluation measured the Stanford-Binet, a test of
intellectual performance, along with the PPVT. In first grade and beyond, the
achievement measures are from the California Achievement Test, with a
composite score as well as scores for reading, mathematics, and language
subscales. The Chicago CPC evaluation employed the Iowa Test of Basic Skills in
assessing students at the end of each school year, again with a composite score
(not reported for each grade) and reading and math subscales.
As seen in Table 4.6, the Perry evaluation shows a significant program effect on
the Stanford-Binet at the end of kindergarten and then no significant effects on
achievement until the end of third grade. Notably, the effect sizes increase with
each successive grade, from about 0.2 at the end of first grade to 0.3 by the end of
third grade. For the Chicago CPC evaluation, there is a range of estimated effect
sizes for the composite achievement score depending on the methodology used
to adjust for possible selectivity bias in program participation (see Reynolds and
Temple, 1995, for a description of the five estimation approaches). While the
effect size is 0.4 to 0.6 and statistically significant at the end of kindergarten, the
magnitude is 0.1 to 0.2 by the end of third grade (and only two of the five
estimation methods produce a statistically significant effect). The estimated
effects for the reading and mathematics scores, where the adjustment for
selectivity is only through linear regression with controls for observable
characteristics, shows effect sizes within the same range as the composite
measure with more elaborate estimation methods to correct for possible
selectivity bias. This comparison across methods and achievement score
measures can be made for kindergarten and third grade only. For first and
second grade achievement, the effect sizes based on the regression-adjusted
reading and mathematics scores are also statistically significant, with effect sizes
in the 0.3 to 0.5 range.
These results paint a somewhat mixed picture of the extent to which achievement
gains associated with preschool participation are sustained into the early
elementary grades. Both Perry and Chicago suggest a continued boost in
performance at the end of kindergarten. For Chicago that advantage continues at
least to the end of second grade. In the case of Perry, the effects diminish in first
and second grade, but then are strong again by the end of third grade. Notably,
as discussed in the following subsection, when achievement scores are
considered beyond third grade, there is evidence of sustained achievement
effects for both the Perry and Chicago programs.
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Table 4.6—Effects of Perry Preschool and Chicago CPC on Student Achievement
in Kindergarten to Third Grade
Program and
Achievement Measure

Effect Size
Kindergarten

First Grade

Second Grade

Third Grade

0.32*

0.18

0.28

0.29*

Perry Preschool
Composite

a

b

0.28

0.15

0.25

0.24

Mathematics

–

0.20

0.27

0.31*

Language

–

0.08

0.20

0.33*

Reading

Chicago CPC
Composite

0.42*– 0.58*

–

–

0.04 – 0.21*

Reading

0.35*

0.51*

0.35*

0.09

Mathematics

0.46*

0.26*

0.35*

0.13

SOURCE: Perry Preschool: Schweinhart et al. (2005), Table 3.4; Chicago CPC: Reynolds (1995), Table 3
(reading and mathematics); Reynolds and Temple (1995), Table 4; and Reynolds (2000), Table 9 (composite).
NOTES: For Perry Preschool, the achievement measures are from the California Achievement Test (except
as noted) and effects are adjusted for child gender, Stanford-Binet IQ at study entry, mother’s schooling, mother’s
employment, father at home, father’s occupation status, and household rooms per person. Total sample size at
each grade equals 113, 105, and 109, respectively. For Chicago CPC, the achievement score measure is the
Iowa Test of Basic Skills. The effects for the composite score show the range of effect sizes for various estimation
methods that control for potential selectivity bias. See Reynolds and Temple (1995). The effects for reading and
mathematics control for child gender and age, parent education, lunch subsidy, parent expectations, and primary
grade intervention. Sample sizes are 806 for the composite score and 887 for reading and mathematics. An
asterisk denotes statistically significant at the 5 percent level or better. – = not available.
a
For kindergarten, the effect size is for the Stanford-Binet IQ test of intellectual performance.
b
For kindergarten, the effect size is for the PPVT.

Longer-Term Education Outcomes
As noted earlier, the evaluations of the Perry Preschool and Chicago CPC
programs have followed treatment and control group members into adulthood
(age 40 and ages 22–24, respectively). For these two evaluations, there is an
opportunity to consider longer-term effects on education outcomes. Table 4.7
shows the estimates of the effects of these two programs on reading and math
achievement in middle school, grade retention and special education use
throughout all or most of the K–12 years, and high school completion. For each
outcome, Table 4.7 shows the treatment-control group difference, as well as the
effect size. The unit of measurement varies across outcomes and sometimes
within outcomes across studies, so the absolute program effects are not always
comparable.
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Table 4.7—Effects of Perry Preschool and Chicago CPC on Longer-Term Education
Outcomes

Outcome and Program

Unit of
Measurement

Treatment-Control
Difference

Effect Size

Academic Achievement (R=reading; M=math)
Perry Preschool (R for grade 6, N=95)

Normed Score

3.9

0.34*

Perry Preschool (M for grade 6, N=95)

Normed Score

4.4

0.33*

Chicago CPC (R for grade 8, N=1,158)

Normed Score

5.4

0.24*

Chicago CPC (M for grade 8, N=1,158)

Normed Score

4.3

0.23*

Grade Retention
Perry Preschool (by age 27, N=112)

Years

–0.2

–0.15

Chicago CPC (by age 15, N=1,281)

Percentage pts.

–15.4

–0.34*

Perry Preschool (by age 19, N=112)

Percent of years

–12

–0.29*

Chicago CPC (by age 18, N=1,281)

Percentage pts.

–10.2

–0.26*

Perry Preschool (by age 27, N=123)

Percentage pts.

21

0.43*

Chicago CPC (by age 22-24, N=1,368)

Percentage pts.

Special Education Use

High School Completion
7.7

0.16*

SOURCE: Student achievement: Perry Preschool: Schweinhart et al. (2005), Table 3.4; Chicago CPC:
Reynolds (1998), Table 4.7. Grade retention, special education use, and high school completion: Karoly and
Bigelow (2005), Table 2.4; and Reynolds et al. (2007), Table 4, and authors’ calculations (for effect size).
NOTES: For Perry Preschool, the achievement measures are from the California Achievement Test and
effects are adjusted for child gender, Stanford-Binet IQ at study entry, mother’s schooling, mother’s employment,
father at home, father’s occupation status, and household rooms per person. For Chicago CPC, the achievement
score measure is the Iowa Test of Basic Skills. The effects for reading and mathematics control for child gender
and age, parent education, lunch subsidy, and primary grade intervention, among other factors. An asterisk
denotes treatment-control difference and effect size are statistically significant at the 5 percent level or better.

A review of Table 4.7 shows that the effects of participating in a high-quality
preschool program on these later education outcomes, with the exception of
grade retention in the Perry Preschool study, are all statistically significant and
favorable. Reading and mathematics achievement scores at the end of sixth grade
for Perry Preschool and eighth grade for Chicago CPC are significantly higher for
program participants, with effect sizes that are modest but relatively large in the
context of education interventions. These results suggest that early achievement
gains from preschool can be sustained, at least until middle school. But, even in
the absence of persistent achievement benefits, other education outcomes show
favorable effects as well. Both programs lower grade retention and special
education use, with statistically significant effect sizes around 0.3 (with the
exception, noted above, of grade retention for Perry Preschool). The fraction
completing high school is higher by 21 percentage points in Perry Preschool and
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8 percentage points in Chicago CPC, statistically significant effects that generate
effect sizes of 0.4 and 0.2, respectively.

Other Preschool Research
Other evidence of benefits of preschool on school readiness is found in several
recent studies based on the ECLS-K that use a variety of statistical methods to
overcome possible selectivity bias with nonexperimental data.51 The ECLS-K
asked parents, at the time their children were in kindergarten, to retrospectively
report on whether their child had participated in Head Start, a non-Head Start
center-based program (differentiating among prekindergarten, preschool,
nursery school, or day care), or other nonparental care in the year before entering
kindergarten. Given the nature of the ECLS-K data, with the exception of Head
Start, it is not possible to examine the effects of any given preschool program.
Rather, the data can support estimation of effects averaged over all types of
programs, which will include a range of quality and program types.
Overall, the recent ECLS-K studies suggest gains in readiness at kindergarten
entry from some or all center-based programs, with some evidence of larger
effects for more disadvantaged children. Only one study looks at outcomes
beyond the kindergarten year to assess effects at older ages. Loeb et al. (2007)
find any center-based care raises reading and math scores at kindergarten entry,
with larger effects for English-proficient Hispanic children. They found no
statistically significant differences in the effects of center-based care by income
groups when income was divided into three groups (lowest quartile of family
income relative to poverty, middle two quartiles, and the top quartile). However,
using a more narrow definition that included only those children with a family
income below 50 percent of poverty or very low parent education, they found the
largest estimated effect of center-based care on reading and math achievement.
Unfavorable effects were found overall for a composite sociobehavioral measure,
but no effects on the measure were found for the Hispanic group.
Magnuson, Ruhm, and Waldfogel (2007) find that measures of reading and math
skills at kindergarten entry and subsequent kindergarten performance are
significantly higher for children who attended what parents classified as a
______________
51 Another body of research is based on the National Institute of Child Health and Human
Development (NICHD) Study of Early Child Care and Youth Development, although the focus
there is more broadly on child care than preschool per se (NICHD Early Child Care Research
Network, 2005).
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prekindergarten program. By the spring of first grade, however, the effects had
faded for the overall population, but remained significant for more
disadvantaged children (consistent with the income differences reported by Loeb
et al., 2007). The gains in reading and math skills also remain significant for
children who attend a public prekindergarten program in the same school as
their kindergarten program. Unfavorable effects on behavioral outcomes were
also found and tended to persist. Average effect sizes in these studies tend to be
on the 0.1–0.2 range and therefore smaller than what was found for the studies of
specific programs. Ultimately, as noted by Gormley (2007a), these studies are
limited by the nonexperimental nature of the data and the possibility that
selection bias remains despite the use of standard methods to correct for
selectivity. Classification error in parental reports of care arrangements will also
bias results, as will the fact that there is limited information on ECE
arrangements before age four, so differences in even earlier learning experiences
can not be controlled for.
The shorter- and longer-term findings for Perry Preschool and CPC reported in
Table 4.7 are corroborated by several other studies that have used quasiexperimental methods to evaluate the effects of Head Start on education
outcomes. 52 For example, Currie and Thomas (1995, 1999) use differences in
attendance in Head Start among siblings to estimate the effects on PPVT scores
and grade repetition (health outcomes are included as well). They find significant
increases in PPVT scores and reductions in grade repetition for whites and
Hispanics but not for blacks. Garces, Thomas, Currie (2002) use siblings as
controls and other methods to estimate the effects of Head Start on various
outcomes including high school completion. The estimated increase in
graduation rates is significant for whites but not for blacks. More recently,
Ludwig and Miller (2007) use an RD design to exploit variations in funding rates
for Head Start programs in the early years of program implementation and find
some evidence that Head Start increased education attainment (and also reduced
child mortality). In contrast to these findings of longer-term Head Start benefits,
Aughinbaugh (2001) does not find evidence of gains for a sample of youth ages
12 to 17 in terms of school suspensions, grade repetition, and mathematics

______________
52 Gormley

(2007a) discusses earlier research on Head Start in the 1960s to 1980s that
generally showed favorable short-term effects of Head Start but suggested that the effects faded
within a few years of elementary school. The research designs for much of this literature had
critical flaws that led researchers to use the quasi-experimental methods in the studies we cite
here.
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achievement. It is not clear to what extent the findings differ from these other
studies because of differences in data sources or methods.

5. Conclusions
Our study set out to answer two questions concerning the gap between student
learning in the early elementary grades and California’s rigorous education
standards and to address a third question pertaining to the potential for highquality preschool programs to narrow the observed gaps. To examine student
performance in kindergarten to third grade, along with earlier measures of
school readiness, we draw on a number of different data sources with varying
strengths and weakness. In this final chapter, we synthesize the evidence
presented in Chapters 2 and 3 from these various sources regarding shortfalls in
student performance overall, as well as subgroup differences. In addition, we
draw on the evidence presented in Chapter 4 regarding the education benefits of
high-quality preschool programs to consider what we might expect from such
programs in terms of narrowing the observed gaps.

Synthesis of Evidence Regarding Gaps in School Readiness and
Achievement
Our first two questions concerned the number and percentage of California’s
children in grades K–3 who do not meet the state’s rigorous education standards
in English-language arts and mathematics and how performance varies for
subgroups of children. The standards-based CST, examined in detail in Chapter
2, provides the best perspective on these questions, but we are limited to
measuring performance for second and third grades only. Despite rising
achievement levels over time, the CST data demonstrate that California is a long
way from having all students reach grade-level proficiency in English-language
arts and mathematics as defined in California’s education content standards and
measured by the CST.
Notably, the analysis in Chapter 2 of CST data confirms that achievement
shortfalls overall, using the standard of proficiency, are sizeable in second and
third grades, with larger deficits in English-language arts compared with
mathematics. Although the fraction of students that fail to reach proficiency at
those grades is even larger for some groups—English learners, Hispanics, blacks,
students whose parents have less than a college education, and economically
disadvantaged students—even among more advantaged students, a sizeable
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percentage do not meet the proficiency standard. When we examine differences
within groups of students defined by race-ethnicity, English fluency, parent
education, or economic status, consistent patterns emerge. For example, Asian
students consistently have higher performance, whereas black and Hispanic
students have lower performance. Performance rises with parent education
within all subgroups of students, and performance is always lower for those who
are economically disadvantaged. When we account simultaneously for student
gender, race-ethnicity, English-language fluency, parent education, and
economic status, we can account for a large portion of the between-group gaps in
student proficiency in the early elementary grades. But adjusting for these factors
does not completely erase gaps in proficiency between groups of students
defined by their demographic and family background characteristics.
To a large extent, these results based on the CST data mirror what has been
confirmed in other research for California and the nation. But they only go part
of the way toward addressing our first two questions. They do not shed light on
the extent to which achievement differences between groups of students are
present in kindergarten and first grade, and even at the time of school entry.
For this perspective, we must draw on the other sources of data we examined in
Chapter 3, combined with the patterns evident in the CST data reviewed in
Chapter 2. To provide this synthesis, Table 5.1 summarizes our findings across
data sources and between group comparisons. In particular, the table compares
proficiency levels across groups. The data source columns begin on the left with
school readiness measures and end with the right-hand columns presenting
results for second- and third-grade CST English-language arts and mathematics.
A plus sign in a green cell indicates that the first group listed had a more
favorable score on the measure than the second (or reference) group listed (e.g., a
higher percentage scoring proficient or a lower percentage exhibiting frequent
behavior problems). A minus sign in a red cell indicates that the gap is negative
for the first group listed compared with the reference group (e.g., a lower
percentage of students scoring at the proficient level). A black cell indicates that
an outcome was measured for the subgroup but no significant differences were
found. A plus or minus sign in these cells suggests the direction of the gap,
however, we cannot rule out the possibility that this result may have occurred by
chance.
Significance tests were performed for all non-CST data sources, because they
used samples of populations and we need to determine whether results may
differ by chance.
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We report results that were significant at the 5 percent level. Not shown in the
table are additional significant results between groups (e.g., Hispanic-Asian
differences), which are included in the discussion below. The CST data use a full
population sample so significance tests are not performed. Because the CST data
are representative of the full population of students, we are able to indicate the
magnitude of the gaps in the cells (denoted using daggers), ranging from small
(less than a 5 percentage point difference shown with one dagger) to large
(greater than a 20 percentage point difference shown with three daggers). This
allows for comparisons within the second and third grade data as to which
subgroups have larger gaps than others.
Because the CST data are based on all students in the grade, we have more
confidence in those results than in the other data sources. We have the least
confidence in the school readiness measures because of differences in
subsamples and the measures used. However, we find consistent patterns for
between-group gaps across these different data sources at earlier grades, which
suggests that we are likely picking up existing gaps at earlier ages. The direction
of the gaps seems consistent across sources, although we are unable to determine
the magnitude of gaps in kindergarten and first grade.
We now present our conclusions based on this syntheses for the various
between-group comparisons shown in Table 5.1.
Gender. We find that males have lower school readiness scores at kindergarten
entry and lower levels of reading proficiency across grades and measures;
however, their second- and third-grade math scores are higher. The magnitude
of the advantage of females over males for reading is moderate, while the
advantage of males over females for math is small.
Race-ethnicity. A clear pattern found across all academic measures is that
Hispanic students have lower levels of proficiency than white and Asian
students. These gaps in second and third grade are large, exceeding 20
percentage point differences. We find a similar pattern and magnitude for black
or African American students for math and reading. These findings are
consistent with other achievement gap research studies. School readiness
measures indicate that these patterns may be evident in kindergarten for at least
some of the social and behavioral skills. The exception is that Hispanic students
have a lower likelihood of having frequent external behavior problems than
white students. This lack of external behavior problems does not appear to
translate to improved academic performance for this population.

Grade
Measures

ECLS-K

First 5
School
Readiness

SM/SC
Counties

Kindergarten (K)

K

K

K

K
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Table 5.1—Summary of Proficiency Findings Across Data Sources and Subgroup Comparisons

RLC Skills
Assessments

CST

K

K

1

2 and 3

Fall
Rdg

EOY
Rdg

EOY
Rdg

EOY EOY
E-LA Math













EBP

AL

SC

IP









Hispanic vs. white

+







Black or AA vs. white









+





Asian vs. white

+

+





+

+

a

+

Other vs. white

+



+



a

+

a

+

Gender
Male vs. Female


††

+
†


†††

†††
+
†


†††

†††
+
††

+
†

††

†††

+
†

††

†††

+
††
+
††

†††

+
††
+
††

†††

Race-ethnicity




b

+

Filipino vs. white
Pacific Islander vs. white
Amer. Indian/AK Native vs. white
English-language fluency
English Proficient vs. English only

+

+

+



+

+

+

I-FEP vs. English only
R-FEP vs. English only
English Learner vs. English only

+









c



d







Table 5.1—Continued

Grade
Measures
Parent Education

ECLS-K

First 5
School
Readiness

SM/SC
Counties

Kindergarten (K)

K

K
K

EBP

AL

SC

IP

K

Not HSG vs. some college











HSG vs. some college











College grad. vs. some college



+

+

+

Postgraduate vs. some college

+

+

+

+

+







e



f

RLC Skills
Assessments

CST

K

K

1

2 and 3

Fall
Rdg

EOY
Rdg

EOY
Rdg

EOY EOY
E-LA Math

†††

††
+
††
+
†††


††

††
+
††
+
†††


†††


†††

Economic Status
ED vs. non-ED



g

Legend:

Green (and +) = positive gap direction
Red (and ) = negative gap direction
Black (+ or ) = no significant differences and direction of gap
White = measure not tested for group
† = small magnitude (5 or fewer percentage points)
†† = moderate magnitude (6-20 percentage points)
††† = large magnitude (>20 percentage points)
SOURCE: Authors’ analysis of data presented in Chapters 2 and 3.
NOTES: 2007 results for California Standards Test (CST) are for the full population, so significant tests are not performed and the magnitude of the gap is noted.
AA = African American; AK = Alaska; AL = approaches to learning; EBP = external behavior problems; ED = economically disadvantaged; E-LA = English-language
arts; EOY = end of year; HSG = high school graduate; I-FEP = initially fluent-English proficient; IP = interpersonal skills; R-FEP = redesignated fluent-English
proficient; Rdg = Reading; RLC = Reading Lions Center; SC = self-control; SM/SC = San Mateo and Santa Clara.
a
Not significant for three of four measurements, significant and positive for one.
b
All race-ethnic groups other than Hispanic are combined when compared with white students.
c
All children with non-English as primary language compared with those with English as primary language.
d
English learners compared with non-English learners.
e
Some college, bachelor’s degree, or higher compared with not an HSG.
f
Some college or higher compared with HSG education or below.
g
Family income is less than $32,000, which is a proxy for economically disadvantaged.
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In contrast, Asian students seem to perform better than white students (and
other race-ethnic groups) on academic outcomes. The magnitude of the secondand third-grade math advantage of Asians over other groups is moderate,
compared with a somewhat smaller magnitude for reading outcomes. It is less
clear from these data whether Asians do better or worse than other race-ethnic
groups on school readiness measures. For race-ethnic groups other than
Hispanics, blacks, and Asians, our only results derive from the CST data. We
find that Filipino students have better performance compared with whites, but
the magnitude of the advantage is small. The magnitude of the lower
performance of Pacific Islanders and American Indians and Alaskan natives
compared with whites is moderate and large, respectively.
English-language fluency. Two different pictures emerge from the data on
English-language fluency. The first pattern is that English-proficient students
(i.e., those who are non-native-English speakers but are considered fluent in
English) perform better than English-only students in the kindergarten through
third-grade reading measures and the CST math measures. There are moderate
gaps in second and third grade, with somewhat larger gaps for English-language
arts than for math. However, we do not find significant differences between
these groups for the only school readiness measure available, the ECLS-K. The
signs are in the positive direction, but insignificant, for most measures. This may
be the result of how we were able to categorize students by English fluency in
this particular data source, which is not a clear designation of English fluency
compared with the school-based data sources.
The second pattern, which we see consistently across all measures except
behavior problems, is that English learners perform poorly compared with
English-only and English-proficient students. This is not surprising with respect
to the achievement measures in English-language arts and mathematics given
that tests are administered in English and this is a group that, by definition, is not
proficient in English. Nevertheless, for second and third grades, there are large
shortfalls in performance. Again, this is consistent with previous achievement
gap studies.
Parent education. The clear pattern found for parent (or maternal) education of
students is that students whose parents have higher education levels are more
proficient than students whose parents are less educated. For the most part, it
appears that some college education or above is especially beneficial compared
with not having earned a high school diploma or diploma equivalent. The gaps
are moderate to large in second- and third-grade CST results.
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Economic status. Similar to the findings for English-learner students, we find
that economically disadvantaged students perform at lower proficiency levels
than noneconomically disadvantaged students for all measures other than
behavior problems (which are insignificant). These achievement gaps are large in
second and third grades at around 30 percentage points.
As noted above, our analysis of the CST data confirm that our perspective on the
magnitudes of the differences in student achievement are generally changed
when we account for the compositional differences across groups, such as
Hispanics having a higher proportion of English learners. Even after we adjust
for these compositional differences based on the characteristics we can control
for in the CST data, we find that the between-group differences persist, albeit
often with a smaller magnitude. This suggests, for example, that the differences
we see by race-ethnicity cannot simply be accounted for by SES differences (i.e.,
parent education or being economically disadvantaged) or that the differences
we see by SES be accounted for by race-ethnicity and English-language fluency.

Potential for High-Quality Preschool to Close Absolute and
Relative Achievement Gaps
The evidence reviewed in Chapter 4 demonstrates that well-designed preschool
programs that serve children one or two years before kindergarten entry can
improve measures of school readiness, raise performance on academic
achievement tests in the early elementary grades, generate sustained effects on
academic achievement into the middle-school years, and produce other
education gains such as reduced special education use and grade repetition and
higher rates of high school graduation. These effects have been demonstrated not
only for smaller-scale model programs, but also for larger-scale publicly funded
programs currently operating in a number of states.
For the most part, these findings pertain to programs that serve disadvantaged
students. This is a caveat that applies particularly to the evidence of longer-term
effects of preschool programs that comes from Perry Preschool and the Chicago
CPC, two programs evaluated for disadvantaged students who attended the
program in the mid-1960s and mid-1980s, respectively. However, the analysis of
Oklahoma’s universal preschool program as implemented in Tulsa provides
some of the best evidence that high-quality preschool programs can benefit
children from a range of demographic and economic backgrounds, at least in
terms of readiness measures at the start of kindergarten. That study, however,
does not allow for the comparison of the magnitude of preschool effects for a
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representative lower-income versus higher-income child. Evidence from studies
examining the effects of preschool on school readiness using national data and
retrospective information on center-based care before kindergarten mostly
indicate that larger effects are found for more disadvantaged students.
This evidence base suggests that increasing access to high-quality preschool
programs, particularly for children at risk of poor school performance, has the
potential to narrow the differential found for more advantaged children in
measures of school readiness and subsequent school achievement. As noted in
Chapter 1, to determine whether a strategy of expanding publicly funded
preschool education would narrow achievement gaps in California, we need to
address three factors.
The first factor is understanding which students are failing to meet the state’s
education goals. This study has demonstrated that the groups of students who
start behind and stay behind include English learners, Hispanics, blacks, and
students from disadvantaged backgrounds (e.g., low income or low parent
education). Although these groups show the largest achievement gaps against
state standards, all groups we considered include some students who do not
meet the state standards.
The second factor is whether there is scope for expanding the participation of
those students who start behind or fall behind in high-quality or higher-quality
preschool programs. In a companion study that is part of our larger California
Preschool Study, we will be examining newly collected data to determine the
extent to which California’s children overall, and those who face the largest
achievement shortfalls, participate in high-quality early learning programs. If we
find that participation in such programs is lower for students at risk of poor
academic performance compared with their more advantaged peers, or if their
participation in high-quality programs is lower, it will suggest that there is scope
for expanding preschool enrollment overall or enrollment in higher-quality
settings as a strategy to narrow early achievement gaps.
The third factor is understanding the extent to which increasing access to highquality preschool programs will produce gains in terms of school readiness and
subsequent education performance and which groups of students will benefit.
Again, our review of the literature provides a prima facie case to expect benefits
from high-quality preschool programs, especially when they serve more
disadvantaged students who otherwise do not have access to high-quality early
learning experiences. This research evidence suggests that several of the groups
of California students who perform at lower levels in the early elementary
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grades can benefit from well-designed programs. For example, among the
groups we identified with large achievement gaps, the Oklahoma experience
shows race and ethnic minorities and economically disadvantaged students—
who are among the groups we identified as having large achievement
shortfalls—can benefit from preschool participation. The other targeted
preschool program evaluations—the earlier evaluations of the Perry Preschool
and CPC programs, as well as the more recent state program evaluations—also
suggest that students from low-income or low-SES families can benefit from
well-designed programs. We know less about the potential benefits derived from
preschool for English learners, because this subgroup has not been studied as
closely in the rigorous preschool evaluations we covered in Chapter 4. This is
important for California where upwards on one-third of students in the early
elementary grades are included in this group.
With an understanding of these three factors—(1) the shortfalls in achievement
overall, as well as between-group differences; (2) variation across subgroups of
children in their current access to high-quality preschool programs; and (3) the
expected benefits from preschool participation for different subgroups of
children—we can analyze the effects of different preschool policies on
achievement gaps, such as targeted expansion of high-quality preschool
programs to more universal access. For example, Magnuson and Waldfogel
(2005) provide their own “back-of-the-envelope” calculations of the effectiveness
of changes in preschool access and quality nationwide with the specific objective
of narrowing the black–white and Hispanic–white school readiness gaps. Their
calculations, based on the range of parameters and scenarios they consider,
indicate that the larger reduction in achievement gaps by race-ethnicity would
occur with preschool expansion that targets blacks and Hispanics and
simultaneously increases access and quality, as compared with a policy that
expands access across all race-ethnic groups. This overly simplified example
illustrates the point that the effects of preschool on achievement shortfalls and
between-group achievement gaps will depend on the nature of the change in
preschool policy compared with the status quo.
Ultimately, a more confident answer to our third question about the potential for
increased access to high-quality preschool programs to close the observed
achievement gaps must wait until we have completed our related analysis of
preschool access and quality. Even if expanding preschool access is
demonstrated to be an effective strategy for addressing achievement gaps in
California, the favorable effects from preschool programs are not likely to be
large enough to greatly reduce the large achievement shortfalls and between-
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group differences highlighted in this study.53 The magnitudes of the effects on
school readiness and other education outcomes reported in Chapter 4, while
statistically significant and large in terms of other education interventions, would
not be large enough in most cases to bring all students up to proficiency in terms
of California’s education standards.
To achieve the goal of full proficiency for all students, preschool needs to be
considered along with other strategies for raising student performance. This
could include other early interventions with disadvantaged children that would
begin before age three, family literacy programs, and school-age interventions
that work with children once they have entered the K–12 system. Nevertheless,
the magnitude of the achievement gaps that currently exist and the strength of
the evidence of beneficial effects from well-designed preschool programs makes
a strong case for considering preschool as a component of a multipronged
strategy to raise student achievement in California.

______________
53 In

the Magnuson and Waldfogel (2005) simulations, the largest reduction in race-ethnic
school readiness gaps occurs under a scenario of an increase in preschool access and quality
targeted to low-income children. This approach results in an estimated decline at school entry of
24 percent in the black–white reading gap and 36 percent in the Hispanic–white reading gap.

Appendix A
Additional Analyses of CST Data
This appendix provides additional results based on the analysis of the 2007
California Standards Test (CST) data for second- and third-grade students.
Table A.1 shows the pairwise tetrachoric correlations between variables in the
CST data. For gender and economic status, the table includes only the female and
economically disadvantaged category, respectively. The correlation for the
omitted group (i.e., males and noneconomically disadvantaged) is the negative of
the corresponding correlation coefficient for the counterpart (i.e., females and
economically disadvantaged students).
Tables A.2 and A.3 show the percent of third graders who are advanced or
proficient on the 2007 English-language arts and mathematics CST, respectively,
cross-classified by student characteristics. These tables parallel Tables 2.1 and 2.2
in Chapter 2 for second grade CST outcomes.
Tables A.4 and A.5 provide regression results for the multivariate analysis of the
relationship between student characteristics and second- and third-grade CST
scores. Table A.4 shows the coefficients for a probit model of the probability of
scoring advanced or proficient on the CST for each grade and test subject. The
coefficients from this model were used to generate the adjusted percentage of
students scoring advanced or proficient plotted in Figures 2.6 and 2.7 in Chapter
2 for second-grade CST scores and plotted in Figures A.1 and A.2 in this
appendix for third-grade CST scores.
Table A.5 presents the coefficients from a linear regression model of the
standardized CST score. The coefficients from this model can be interpreted as
the difference in test score outcomes between students with a given characteristic
(e.g., females) relative to the reference group (e.g., males) measured as an effect
size, holding all other characteristics in the model constant.
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Table A.1—Correlation Matrix for Student and Family Characteristics: CST Sample for 2007

–0.33
0.32
0.32
0.09

0.20
0.03
–0.05
–0.24

Parent education
Not an HSG
HSG
Some college
College graduate
Postgraduate
Missing

0.01
0.01
0.00
–0.00
0.00
–0.01

–0.59
–0.18
0.17
0.32
0.39
–0.12

0.63
0.20
–0.19
–0.47
–0.50
0.11

–0.27
0.01
0.17
–0.03
–0.11
0.09

–0.24
–0.13
–0.14
0.23
0.33
–0.05

–0.32
–0.07
0.10
0.28
–0.05
–0.08

–0.61
–0.08
0.37
0.30
0.31
–0.12

0.01
0.01
–0.08
0.03
0.09
–0.03

0.09
0.03
–0.14
–0.03
–0.03
0.04

0.58
0.08
–0.36
–0.36
–0.41
0.13

0.00

–0.68

0.69

0.14

–0.30

–0.21

–0.62

0.04

0.17

0.64

Economic status
Economically disadvan.

Missing

English learner

0.70
–0.42
–0.44
–0.65

Postgraduate

R-FEP

–0.73
0.19
0.18
0.71

College graduate

I-FEP

0.79
–0.38
–0.40
–0.76

Some college

English only

–0.01
0.05
0.05
–0.02

HSG

Other

English-Language Fluency
English only
I-FEP
R-FEP
English learner

Parent Education

Not an HSG

Asian

–0.00
0.01
–0.00
–0.00
–0.01

Black or AA

Race-Ethnicity
White (not Hispanic)
Hispanic or Latino
Black or AA
Asian
Other

Group

Females

Hispanic

English-Language Fluency

White

Race-Ethnicity

1.00

0.25

–0.18

–0.53

–0.61

0.13

SOURCE: Authors' calculations using California STAR data.
NOTES: N = 462,885. AA = African American; HSG = high school graduate; I-FEP = initially fluent-English proficient; R-FEP = redesignated fluent-English proficient.

Table A.2—Share Advanced or Proficient in Third Grade, Cross-Classified by Student Characteristics: English-Language Arts CST for 2007

R-FEP

English learner

60
26
33
65
52

52
20
23
55
41

English-Language
Fluency
English only
I-FEP
R-FEP
English learner

46
53
60
15

50
57
62
17

42
50
57
13

57
67
67
25

32
42
52
12

28
56
60
19

72
81
78
35

47
65
71
27

Parent Education
Not an HSG
HSG
Some college
College graduate
Postgraduate
Missing

17
27
40
57
70
30

19
31
44
62
73
34

15
24
36
53
66
27

27
38
49
65
76
52

16
23
32
40
42
20

15
21
29
39
51
23

31
42
52
67
82
52

22
32
45
57
64
38

20
31
42
60
72
40

39
45
51
68
81
47

52
56
59
72
81
55

11
15
21
31
34
13

Economic Status
Econ. disadvan.
Nonecon. disadvan.

23
56

26
61

20
52

34
63

20
39

22
40

40
71

33
55

28
58

43
71

54
73

13
29

Missing

I-FEP

56
23
28
60
46

Postgraduate

English only

Race-Ethnicity
White (not Hispanic)
Hispanic or Latino
Black or AA
Asian
Other

College graduate

Other

33

Some college

Asian

41

HSG

Hispanic

37

Parent Education

Not an HSG

White

Total

Black or AA

Group

Males

English-Language Fluency

Females

Race-Ethnicity

Total

Gender

17
0

23
37

31
48

37
63

35
75

20
49

93

SOURCE: Authors' calculations using California STAR data.
NOTES: N = 458,401. Results for cases with missing gender, race-ethnicity, English-language fluency, or economic status are not shown. AA = African American; HSG = high school
graduate; I-FEP = initially fluent-English proficient; R-FEP = redesignated fluent-English proficient.

Table A.3—Share Advanced or Proficient in Third Grade, Cross-Classified by Student Characteristics: Mathematics CST for 2007
94

R-FEP

English learner

71
47
43
83
68

73
49
40
82
67

English-Language
Fluency
English only
I-FEP
R-FEP
English learner

63
75
84
43

63
74
82
41

63
75
86
44

72
85
89
55

53
67
79
39

42
70
74
39

86
94
95
70

67
82
91
58

Parent Education
Not an HSG
HSG
Some college
College graduate
Postgraduate
Missing

43
51
61
75
82
51

42
50
60
75
82
51

43
52
61
75
83
52

47
58
68
80
86
68

42
48
56
63
63
44

28
35
45
54
63
36

65
73
78
87
93
78

44
55
68
77
80
60

39
51
61
76
83
56

66
69
72
85
91
71

82
80
83
91
93
83

38
44
50
61
61
39

Economic Status
Econ. disadvan.
Nonecon. disadvan.

47
73

46
73

48
73

55
77

45
60

36
54

71
89

57
75

47
74

68
85

82
89

40
58

Missing

I-FEP

72
48
42
82
68

Postgraduate

English only

Race-Ethnicity
White (not Hispanic)
Hispanic or Latino
Black or AA
Asian
Other

College graduate

Other

59

Some college

Asian

57

HSG

Hispanic

58

Parent Education

Not an HSG

White

Total

Black or AA

Group

Males

English-Language Fluency

Females

Race-Ethnicity

Total

Gender

43
0

48
58

53
67

60
80

57
86

43
67

SOURCE: Authors' calculations using California STAR data.
NOTES: N = 459,452. Results for cases with missing gender, race-ethnicity, English-language fluency, or economic status are not shown. AA = African American; HSG = high school
graduate; I-FEP = initially fluent-English proficient; R-FEP = redesignated fluent-English proficient.
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Table A.4—Coefficients from Probit Regression Model of Score is Advanced or Proficient:
English-Language Arts and Mathematics CST for 2007
English-Language Arts

Intercept

Mathematics

2nd grade

3rd grade

2nd grade

3rd grade

0.329
(0.006)

0.041
(0.006)

0.678
(0.006)

0.613
(0.006)

0.219
(0.004)

0.216
(0.004)

–0.032
(0.004)

–0.047
(0.004)

–0.290
(0.006)
–0.430
(0.008)
0.369
(0.009)
–0.011
(0.010)

–0.334
(0.006)
–0.488
(0.009)
0.239
(0.009)
–0.122
(0.010)

–0.311
(0.006)
–0.575
(0.008)
0.315
(0.009)
–0.107
(0.010)

–0.273
(0.006)
–0.566
(0.008)
0.377
(0.010)
–0.059
(0.010)

0.427
(0.008)
0.633
(0.019)
–0.341
(0.006)

0.366
(0.008)
0.607
(0.011)
–0.533
(0.006)

0.450
(0.009)
0.611
(0.020)
–0.170
(0.005)

0.461
(0.008)
0.863
(0.013)
–0.210
(0.006)

–0.200
(0.007)
–0.136
(0.006)
0.241
(0.007)
0.401
(0.008)
–0.112
(0.006)

–0.155
(0.008)
–0.140
(0.007)
0.250
(0.007)
0.498
(0.008)
–0.091
(0.007)

–0.163
(0.007)
–0.125
(0.006)
0.222
(0.007)
0.360
(0.009)
–0.118
(0.006)

–0.139
(0.007)
–0.124
(0.006)
0.228
(0.007)
0.403
(0.009)
–0.129
(0.006)

–0.381
(0.005)

–0.409
(0.005)

–0.318
(0.005)

–0.329
(0.005)

456,057

458,401

457,004

459,452

Gender [Male]
Females
Race-Ethnicity [White, non-Hispanic]
Hispanic or Latino
Black or African American
Asian
Other
English-Language Fluency [English only]
Initially fluent-English proficient
Redesignated fluent-English proficient
English learner
Parent Education [some college]
Not a high school graduate
High school graduate
College graduate
Postgraduate
Missing
Economic status [not economically disadvantaged]
Economically disadvantaged
Sample size

SOURCE: Authors' calculations using California STAR data.
NOTES: Standard errors in parentheses. Reference groups for categorical variables shown in brackets. The models
also include indicators for missing gender, race-ethnicity, English-language fluency, and economic status. All coefficients
are statistically significant at the 1 percent level with the exception of English-language arts, second grade, where p=0.28
on race-ethnicity-other.
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Table A.5—Coefficients from Linear Regression Model of Standardized Score:
English-Language Arts and Mathematics CST for 2007
English-Language Arts

Intercept

Mathematics

2nd grade

3rd grade

2nd grade

3rd grade

0.302
(0.004)

0.334
(0.004)

0.352
(0.004)

0.312
(0.004)

0.181
(0.003)

0.184
(0.003)

–0.028
(0.003)

–0.037
(0.003)

–0.242
(0.004)
–0.375
(0.006)
0.308
(0.006)
–0.019
(0.007)

–0.261
(0.004)
–0.424
(0.005)
0.180
(0.005)
–0.104
(0.007)

–0.265
(0.004)
–0.508
(0.006)
0.280
(0.006)
–0.101
(0.007)

–0.229
(0.004)
–0.489
(0.006)
0.335
(0.006)
–0.052
(0.007)

0.330
(0.005)
0.445
(0.012)
–0.273
(0.004)

0.301
(0.005)
0.461
(0.007)
–0.373
(0.004)

0.349
(0.006)
0.439
(0.012)
–0.151
(0.004)

0.373
(0.005)
0.599
(0.007)
–0.189
(0.004)

–0.162
(0.005)
–0.111
(0.004)
0.204
(0.005)
0.379
(0.005)
–0.087
(0.004)

–0.125
(0.005)
–0.101
(0.004)
0.209
(0.004)
0.435
(0.005)
–0.087
(0.004)

–0.127
(0.005)
–0.096
(0.004)
0.194
(0.005)
0.357
(0.005)
–0.079
(0.004)

–0.107
(0.005)
–0.098
(0.004)
0.199
(0.005)
0.389
(0.005)
–0.093
(0.004)

–0.323
(0.003)

–0.339
(0.003)

–0.276
(0.004)

–0.278
(0.003)

0.240

0.277

0.182

0.204

456,057

458,401

457,004

459,452

Gender [Male]
Females
Race-Ethnicity [White, non-Hispanic]
Hispanic or Latino
Black or African American
Asian
Other
English-Language Fluency [English only]
Initially fluent-English proficient
Redesignated fluent-English proficient
English learner
Parent Education [some college]
Not a high school graduate
High school graduate
College graduate
Postgraduate
Missing
Economic Status [not economically disadvantaged]
Economically disadvantaged
Adjusted R-square
Sample size

SOURCE: Authors' calculations using California STAR data.
NOTES: Standard errors in parentheses. Reference groups for categorical variables shown in brackets. The models
also include indicators for missing gender, race-ethnicity, English-language fluency, and economic status. All coefficients
are statistically significant at the 1 percent level.
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Figure A.1—Actual and Adjusted Share Advanced or Proficient in
Third Grade by Student Characteristics: English-Language Arts CST for 2007
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Figure A.2—Actual and Adjusted Share Advanced or Proficient in
Third Grade by Student Characteristics: Mathematics CST for 2007

References
Ackerman, Debra J., and W. Steven Barnett, Prepared for Kindergarten: What Does
“Readiness” Mean? New Brunswick, N.J.: National Institute for Early Education
Research, 2005. Online at
http://nieer.org/resources/policyreports/report5.pdf (accessed October 29,
2007).
Agostin, Tracy M., and Sherry K. Bain, “Predicting Early School Success with
Developmental and Social Skill Screeners,” Psychology in the Schools, Vol. 34,
No. 3, 1997, pp. 219–228.
Alexander, Karl L., Doris R. Entwisle, and Susan L. Dauber, “First Grade
Classroom Behavior: Its Short- and Long-term Consequences for School
Performance,” Child Development, Vol. 64, No. 3, 1993, pp. 801–814.
Aughinbaugh, Alison, “Does Head Start Yield Long-Term Benefits?” Journal of
Human Resources, Vol. 36, No. 4, Autumn 2001, pp. 641–665.
Barnett, W. Steven, and Colette M. Escobar, “The Economics of Early
Intervention: A Review,” Review of Educational Research, Vol. 57, No. 4, 1987,
pp. 387–414.
Barnett, W. Steven., Jason T. Hustedt, Laura E. Hawkinson, and Kenneth B.
Robin, The State of Preschool 2006, New Brunswick, N.J.: National Institute for
Early Education Research, 2006.
Barnett, W. Steven, Kwanghee Jung, Cynthia Lamy, Vivian C. Wong, and
Thomas D. Cook, “Effects of Five State Prekindergarten Programs on Early
Learning,” Working Paper, New Brunswick, N.J.: National Institute for Early
Education Research, March 2007.
Betts, Julian R., Kim S. Rueben, and Anne Danenberg, Equal Resources, Equal
Outcomes? The Distribution of School Resources and Student Achievement in
California, San Francisco, Calif.: Public Policy Institute of California, 2000.
Online at http://www.ppic.org/content/pubs/report/R_200JBR.pdf
(accessed October 29, 2007).
California Department of Education (CDE), Content Standards, Sacramento, Calif.:
California Department of Education, 2006. Online at
http://www.cde.ca.gov/be/st/ss/ (accessed October 29, 2007).

99

100

———, Academic Performance Index (API), Sacramento, Calif.: California
Department of Education, 2007a. Online at
http://www.cde.ca.gov/ta/ac/ap/ (accessed October 29, 2007).
———, State of Education Address, February 6, 2007, Sacramento, Calif.: California
Department of Education, 2007b. Online at
http://www.cde.ca.gov/eo/in/se/yr07stateofed.asp (accessed October 29,
2007).
———, “State Schools Chief Jack O’Connell Releases 2006 Base API Results,
Growth Targets, School Rankings,” Press Release 07-44, Sacramento, Calif.:
California Department of Education, March 27, 2007c. Online at
http://www.cde.ca.gov/nr/ne/yr07/yr07rel44.asp (accessed October 29,
2007).
———, California Standardized Tests Technical Report: Spring Administration 2006,
Sacramento, Calif.: California Department of Education, 2007d. Online at
http://www.cde.ca.gov/ta/tg/sr/documents/startechrpt06.pdf (accessed
October 29, 2007).
———, Standardized Testing and Reporting (STAR) Program: Explaining 2007
Internet Reports to the Public, Sacramento, Calif.: California Department of
Education, August 2007e. Online at
http://www.cde.ca.gov/ta/tg/sr/documents/explintrpts07.pdf (accessed
October 29, 2007).
Carroll, Stephen J., Cathy Krop, Jeremy Arkes, Peter A. Morrison, and Ann
Flanagan, California’s K-12 Public Schools: How Are They Doing? Santa Monica,
Calif.: RAND Corporation, MG-186, 2005.
Cohen, Jacob, Statistical Power Analysis for the Behavioral Sciences, 2nd ed.,
Hillsdale, N.J.: Lawrence Erlbaum Associates, 1988.
Clotfelter, Charles T., Helen F. Ladd, and Jacob L. Vigdor, The Academic
Achievement Gap in Grades 3 to 8, Durham, N.C.: Duke University, 2006.
Crane, Jonathan, Social Programs that Work, New York, N.Y.: Russell Sage
Foundation, 1998.
Currie, Janet, and Duncan Thomas, “Does Head Start Make a Difference?”
American Economic Review, Vol. 85, No. 3, June 1995, pp. 235–262.
———, “Does Head Start Help Hispanic Children?” Journal of Public Economics,
Vol. 74, No. 2, November 1999, pp. 235–262.
Duncan, Greg J., and Katherine A. Magnuson, “Can Family Socioeconomic
Resources Account for Racial and Ethnic Gaps?” The Future of Children, Vol. 15,
No. 1, 2005, pp. 35–54.

101

Duncan, Greg J., Chantelle J. Dowsett, Amy Claessens, Katherine Magnuson,
Aletha C. Huston, Pamela Klebanov, Linda Pagani, Leon Feinstein, Mimi
Engela, Jeanne Brooks-Gunn, Holly Sexton, Kathryn Duckworth, and Crista
Japel, “School Readiness and Later Achievement,” Developmental Psychology,
forthcoming.
Finn, Chester E., Jr., and Michael J. Petrilli, eds., The State of State Standards: 2000,
Washington, D.C.: Thomas B. Fordham Foundation, January 2000. Online at
http://www.edexcellence.net/foundation/publication/publication.cfm?id=24
(accessed October 29, 2007).
Finn, Chester E., Jr., Michael J. Petrilli, and Liam Julian, The State of State
Standards: 2006, Washington, D.C.: Thomas B. Fordham Foundation, August
2006. Online at
http://www.edexcellence.net/foundation/publication/publication.cfm?id=35
8 (accessed October 29, 2007).
Frede, Ellen, Kwanghee Jung, W. Steven Barnett, Cynthia Esposito Lamy, and
Alexandra Figueras, The Abbott Preschool Program Longitudinal Effects Study
(APPLES), Interim Report, New Brunswick, N.J.: National Institute for Early
Education Research, June 2007. Online at
http://nieer.org/docs/index.php?DocID=173 (accessed October 29, 2007).
Fryer, Ronald G., and Steven D. Levitt, “Understanding the Black–White Test
Score Gap in the First Two Years of School,” Review of Economics and Statistics,
Vol. 86, No. 2, 2004, pp. 447–464.
———, “The Black–White Test Score Gap through Third Grade,” Working Paper
11049, Cambridge, Mass.: National Bureau of Economic Research, January
2005.
Fuller, Bruce, Standardized Childhood: The Political and Cultural Struggle over Early
Education, Stanford, Calif.: Stanford University Press, 2007.
Fuller, Bruce, Kathryn Gesicki, Erin Kang, and Joseph Wright, “Is the No Child
Left Behind Act Working? The Reliability of How States Track Achievement,”
Working Paper 06-01, Berkeley, Calif.: Policy Analysis for California
Education, 2006.
Garces, Eliana, Duncan Thomas, and Janet Currie, “Longer-Term Effects of Head
Start,” American Economic Review, Vol. 92, No. 4, September 2002, pp. 999–1012.
Gormley, William T., Jr., “Early Childhood Care and Education: Lessons and
Puzzles,” Journal of Policy Analysis and Management, Vol. 26, No. 3, 2007a, pp.
633–671.

102

———, “The Effects of Oklahoma’s Pre-K Program on Hispanic Children,” paper
presented at the Annual Meeting of the American Political Science Association,
August 2007b.
Gormley, William T., and Ted Gayer, “Promoting School Readiness in
Oklahoma: An Evaluation of Tulsa’s Pre-K program,” Journal of Human
Resources, Vol. 40, No. 3, Summer 2005, pp. 533–558.
Gormley, William T., Ted Gayer, Deborah Phillips, and Brittany Dawson, “The
Effects of Universal Pre-K on Cognitive Development,” Developmental
Psychology, Vol. 41, No. 6, 2005, pp. 872–884.
Hanushek, Eric A., and Steven G. Rivkin, “School Quality and the Black–White
Achievement Gap,” Unpublished manuscript, October 2006.
Henry, Gary, Laura Henderson, Bentley Ponder, Craig Gordon, Andrew
Mashburn, and Dana Rickman, Report of the Findings from the Early Childhood
Study: 2001-02, Atlanta, Ga.: Andrew Young School of Policy Studies, Georgia
State University, 2003.
Huffman, Lynne C., Sarah L. Mehlinger, and Amy S. Kerivan, “Risk Factors for
Academic and Behavioral Problems at the Beginning of School,” in Off to a
Good Start: Research on the Risk Factors for Early School Problems and Selected
Federal Policies Affecting Children’s Social and Emotional Development and Their
Readiness for School, Chapel Hill, N.C.: University of North Carolina, FPG Child
Development Institute, 2001, pp. 1-93.
Jencks, Christopher, and Meredith Phillips (Eds), The Black–White Test Score Gap,
Washington, D.C.: Brookings Institution Press, 1998.
Kao, Grace, and Jennifer S. Thompson, “Racial and Ethnic Stratification in
Educational Achievement and Attainment,” Annual Review of Sociology, Vol. 29,
2003, pp. 417–442.
Karoly, Lynn A. and James H. Bigelow, The Economics of Investing in Universal
Preschool Education in California, Santa Monica, California: The RAND
Corporation, MG-349, 2005.
Karoly, Lynn A., Peter W. Greenwood, Susan S. Everingham, Jill Houbé, M.
Rebecca Kilburn, C. Peter Rydell, Matthew Sanders, and James Chiesa,
Investing in Our Children: What We Know and Don’t Know about the Costs and
Benefits of Early Childhood Interventions, Santa Monica, Calif.: RAND
Corporation, MR-898, 1998.
Karoly, Lynn A., M. Rebecca Kilburn, and Jill S. Cannon, Early Childhood
Interventions: Proven Results, Future Promise, Santa Monica, Calif.: RAND
Corporation, MG-341, 2005.

103

Lamy, Cynthia, W. Steven Barnett, and Kwanghee Jung, “The Effects of West
Virginia’s Early Education Program on Young Children’s School Readiness,”
New Brunswick, New Jersey: National Institute for Early Education Research,
December 2005.
Le, Vi-Nhuan, Sheila N. Kirby, Heather Barney, Claude M. Setodji, and Daniel
Gershwin, School Readiness, Full-day Kindergarten, and Student Achievement: An
Empirical Investigation, Santa Monica, Calif.: RAND Corporation, MG-558, 2006.
Loeb, Susanna, Margaret Bridges, Daphna Bassok, Bruce Fuller, and Russell W.
Rumberger, “How Much is Too Much? The Influence of Preschool Centers on
Children’s Social and Cognitive Development,” Economics of Education Review,
Vol. 26, No. 1, 2007, pp. 52–66.
Ludwig, Jens, and David Miller, “Does Head Start Improve Children’s Life
Chances? Evidence from a Regression Discontinuity Design,” Quarterly Journal
of Economics, Vol. 122, No. 1, 2007, pp. 159–208.
Ludwig, Jens, and Deborah A. Phillips, “The Benefits and Costs of Head Start,”
Working Paper 12973, Cambridge, Mass.: National Bureau of Economic
Research, 2007. Online at http://www.nber.org/papers/w12973 (accessed
October 29, 2007).
Magnuson, Katherine A., Christopher Ruhm, and Jane Waldfogel, “Does
Prekindergarten Improve School Preparation and Performance,” Economics of
Education Review, Vol. 26, No. 1, 2007, pp. 33–51.
Magnuson, Katherine A., and Jane Waldfogel, “Early Childhood Care and
Education: Effects on Ethnic and Racial Gaps in School Readiness,” The Future
of Children, Vol. 15, No. 1, 2005, pp. 169–196.
McClelland, Megan M., Frederick J. Morrison, and Deborha L. Holmes,
“Children at Risk for Early Academic Problems: The Role of Learning-Related
Social Skills,” Early Childhood Research Quarterly, Vol. 15, No. 3, 2000, pp. 307–
329.
Mobilio, Lynne, Lisa Colvig-Amir, and Kristi Kelly, Are Children Ready for School?
Assessment of Kindergarten Readiness in San Mateo and Santa Clara Counties, San
Jose, Calif.: Applied Survey Research, 2006.
Murnane, Richard J., John B. Willett, Kristen L. Bub, and Kathleen McCartney,
“Understanding Trends in the Black–White Achievement Gaps During the
First Years of School,” Brookings-Wharton Papers on Urban Affairs, Washington,
D.C.: The Brookings Institution, 2006, pp. 97–135.

104

National Association for the Education of Young Children (NAEYC), “NAEYC
Early Childhood Program Standards,” Washington, D.C.: NAEYC, undated.
Online at http://www.naeyc.org/academy/standards/ (accessed October 29,
2007).
National Institute of Child Health and Human Development (NICHD) Early
Child Care Research Nework, eds., Child Care and Development: Results from the
NICHD Study of Early Child Care and Youth Development, New York: Guilford
Press, 2005.
Reading Lions Center, “California Reading First Initiative: Skills Assessments,”
Sacramento, Calif.: Reading Lions Center, 2006. Online at
http://www.calread.net/assessments/assess_info.html (accessed October 29,
2007).
Reardon, Sean F., Sources of Educational Inequality: The Growth of Racial/Ethnic and
Socioeconomic Test Score Gaps in Kindergarten and First Grade. University Park,
Penn.: Population Research Institute, Pennsylvania State University, 2003.
Online at http://www.pop.psu.edu/general/pubs/working_papers/psupri/wp0305R.pdf (accessed October 29, 2007).
Reardon, Sean F., and Claudia Galindo, “Patterns of Hispanic Students’ Math
and English Literacy Test Scores in the Early Elementary Grades,” Tempe,
Ariz.: National Task Force on Early Childhood Education for Hispanics, 2006.
———, “Patterns of Hispanic Students’ Math Skill Proficiency in the Early
Elementary Grades,” Journal of Latinos and Education, Vol. 6, No. 3, 2007, pp.
229–251.
Reardon, Sean F., and Joseph P. Robinson, “Patterns and Trends in Racial/Ethnic
and Socioeconomic Academic Achievement Gaps,” in Helen A. Ladd and
Edward B. Fiske, eds., Handbook of Research in Education Finance and Policy, N.J.:
Lawrence Erlbaum Associates, forthcoming.
Reynolds, Arthur J., “Effects of a Preschool Plus Follow-On Intervention for
Children at Risk,” Developmental Psychology, Vol. 30, No. 6, 1994, pp. 787–804.
———, “One Year of Preschool Intervention or Two: Does It Matter?” Early
Childhood Research Quarterly, Vol. 10, No. 1, 1995, pp. 1–31.
———, “The Chicago Child-Parent Center and Expansion Program: A Study of
Extended Early Childhood Intervention, “ in Jonathan Crane, ed., Social
Programs that Work, New York, N.Y.: Russell Sage Foundation, 1998, pp. 110–
147.
———, Success in Early Intervention: The Chicago Child-Parent Centers, Lincoln,
Neb.: University of Nebraska Press, 2000.

105

Reynolds, Arthur J., and Judy A. Temple, “Quasi-Experimental Estimates of the
Effects of a Preschool Intervention,” Evaluation Review, Vol. 19, No. 4, 1995, pp.
347–373.
Reynolds, Arthur J., Judy A. Temple, Suh-Ruu Ou, Dylan L. Robertson, Joshua P.
Mersky, James W. Topitzes, and Michael D. Niles, “Effects of a School-Based,
Early Childhood Intervention on Adult Health and Well-Being,” Archives of
Pediatrics and Adolescent Medicine, Vol. 161, No. 8, 2007, pp. 730–739.
Reynolds, Arthur J., Judy A. Temple, Dylan L. Robertson, and Emily A. Mann,
“Long-Term Effects of an Early Childhood Intervention on Educational
Achievement and Juvenile Arrest: A 15-Year Follow-up of Low-Income
Children in Public Schools,” Journal of the American Medical Association, Vol.
285, No. 18, May 9, 2001, pp. 2339–2346.
———, “Age 21 Cost-Benefit Analysis of the Title I Chicago Child-Parent
Centers,” Educational Evaluation and Policy Analysis, Vol. 24, No. 4, Winter 2002,
pp. 267–303.
Rock, Donald A., and A. Jackson Stenner, “Assessment Issues in the Testing of
Children at School Entry,” The Future of Children, Vol. 15, No. 1, 2005, pp. 15–
34.
Rose, Heather, Jon Sonstelie, Ray Reinhard, and Sharmaine Heng, High
Expectations, Modest Means: The Challenge Facing California's Public Schools, San
Francisco, Calif.: Public Policy Institute of California, 2003. Online at
http://www.ppic.org/main/publication.asp?i=326 (accessed October 29,
2007).
Rumberger, Russell W., and Brenda Arellano Anguiano, “Understanding and
Addressing the California Latino Achievement Gap in Early Elementary
School,” Working Paper 2004-01, Santa Barbara, Calif.: University of California
Latino Policy Institute, 2004. Online at
http://www.lmri.ucsb.edu/publications/04_rumberger-arellano.pdf
(accessed October 29, 2007).
Schweinhart, Lawrence J., The High/Scope Perry Preschool Study Through Age 40:
Summary, Conclusions, and Frequently Asked Questions, Ypsilanti, Mich.:
High/Scope Educational Research Foundation, 2004.
Schweinhart, Lawrence J., Jeanne Montie, Zongping Xiang, W. Steven Barnett,
Clive R. Belfield, and Milagros Nores, Lifetime Effects: The High/Scope Perry
Preschool Study Through Age 40, Monographs of the High/Scope Educational
Research Foundation, No. 14, Ypsilanti, Mich.: High/Scope Press, 2005.

106

Schweinhart, Lawrence J., and David P. Weikart, “The High/Scope Perry
Preschool Program,” in Richard H. Price, Emory L. Cowen, Raymond P.
Lorion, and Juli Ramos-McKay, eds., 14 Ounces of Prevention: A Casebook for
Practitioners, Washington, D.C.: American Psychological Association, 1988, pp.
53–65.
Spiker, Donna, Shari Golan, Mary Wagner, Todd Franke, Jay Chambers, Deborah
Montgomery, and Deanna Gomby, Design of the First 5 California School
Readiness Initiative Evaluation, Menlo Park, Calif.: SRI International, 2003.
SRI International, First 5 School Readiness Evaluation: Kindergarten Entry Profiles.
Overview and Statewide Results, Fall 2006, Menlo Park, Calif.: SRI International,
2007. Online at
http://www.ccfc.ca.gov/PDF/Research/School%20Readiness%20Program%2
0Eval%20Kindergarten%20Entry%20Profiles%20Overview%20and%20Statewi
de%20Results%20-%202006.pdf (accessed October 29, 2007).
Sumi, W. Carl, Donna Spiker, Shari Golan, and Patrick Thornton, Reliability of the
Modified Desired Results Developmental Profile (MDRDP), Menlo Park, Calif.: SRI
International, 2005.
U.S. Department of Education, National Center for Education Statistics, ECLS-K
Base Year Public-Use Data Files and Electronic Codebook, Washington, D.C.: U.S.
Department of Education, 2001.
———, Mapping 2005 State Proficiency Standards Onto the NAEP Scales, NCES
2007-482, Washington, D.C.: U.S. Department of Education, 2007a. Online at
http://nces.ed.gov/nationsreportcard/pubs/studies/2007482.asp (accessed
October 29, 2007).
———, National Assessment of Educational Progress (NAEP): The Nation’s Report
Card, Washington, D.C.: U.S. Department of Education, 2007b.
U.S. Department of Health and Human Services, Head Start Impact Study: First
Year Findings, Washington, D.C.: Administration for Children and Families,
U.S. Department of Health and Human Services, June 2005. Online at
http://www.acf.hhs.gov/programs/opre/hs/impact_study/reports/first_yr
_finds/first_yr_finds.pdf (accessed October 29, 2007).
Wong, Vivian C., Thomas D. Cook, W. Steven Barnett, and Kwanghee Jung, “An
Effectiveness-based Evaluation of Five State Pre-Kindergarten Programs Using
Regression-Discontinuity,” Working Paper, New Brunswick, N.J.: National
Institute for Early Education Research, June 2007.
Yeung, W. Jean, and Kathryn M. Pfeiffer, “The Black–White Test Score Gap:
Lessons from the Panel Study of Income Dynamics,” Working Paper 05-09,
New York: National Poverty Center, 2005.

