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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
use 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 third study component, is to fill the information
gap about the nature and quality of ECE arrangements for California children
one or two years away from kindergarten entry. The analysis draws on survey
and observational data, collected specifically for this project, designed to address
the following questions:
•

What is the distribution of ECE arrangements for California’s children one
or two years prior to kindergarten entry? What fraction of children attend
center-based programs, such as Head Start, the California State Preschool
Program, or other public or private center-based programs, or participate
in other types of child-care arrangements in home-based settings?

•

How does the use of different ECE arrangements vary with the
characteristics of the child or of the child’s family?

•

What is the distribution of the quality of center-based ECE arrangements
among California’s children in the two years prior to kindergarten entry?
What fraction of children is in lower-quality versus higher-quality
settings?

•

How does the quality of center-based ECE arrangements vary with the
characteristics of the child or of the child’s family?

The answers to these questions are based on information collected in 2007 from
families about their children’s ECE arrangements. Information was also collected
from the ECE providers that the families use about the features of the care and
learning environments they provide. The provider-based information includes
both provider self-reports and independent observations by specially trained
interviewers.
This study component should be of interest to policymakers, researchers, and
educators who are interested in the use and quality of early childhood learning
experiences for preschool-age children, particularly in California. Results for the
other study components available to date can be found in the following:
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•

Jill S. Cannon and Lynn A. Karoly, Who Is Ahead and Who Is Behind? Gaps
in School Readiness and Student Achievement in the Early Grades for
California’s Children, Santa Monica, Calif.: RAND Corporation, TR-537PF/WKKF/PEW/NIEER/WCJVSF/LAUP, 2007

•

The Promise of Preschool for Narrowing Readiness and Achievement Gaps
Among California Children, Santa Monica, Calif.: RAND Corporation, RB9306-PF/WKKF/PEW/NIEER/WCJVSF/LAUP, 2007

•

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, Santa Monica, Calif.: RAND Corporation, TR-538PF/WKKF/PEW/NIEER/WCJVSF/LAUP, 2007

•

Publicly Funded Early Care and Education Programs for California PreschoolAge Children, Santa Monica, Calif.: RAND Corporation, RB-9307PF/WKKF/PEW/NIEER/WCJVSF/LAUP, 2007.

This project was requested by the California Governor’s Committee on
Education Excellence, the California State Superintendent of Public Instruction,
the Speaker 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.
This research was undertaken within RAND Labor and Population. RAND
Labor and Population has built an international reputation for conducting
objective, high-quality, empirical research to support and improve policies and
organizations around the world. Its work focuses on labor markets, social
welfare policy, demographic behavior, immigration, international development,
and issues related to aging and retirement with a common aim of understanding
how policy and social and economic forces affect individual decision-making
and the well-being of children, adults, and families.
For more information on RAND Labor and Population, contact Arie Kapteyn,
Director, RAND Labor and Population, RAND, Corporation, 1776 Main Street,
P.O. Box 2138, Santa Monica, CA 90407-2138, (310) 393-0411 x7973,
Arie_Kapteyn@rand.org.
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Summary
In recent years, as California policymakers and the public have debated the
merits of expanded preschool access and strategies for raising program quality,
there has been only limited information about the nature and quality of the early
care and education (ECE) arrangements of California’s preschool-age children—
those who are one or two years away from kindergarten entry. What percentage
of children in California participate in ECE programs at ages three and four?
What is the quality of the programs in which they participate? How do access
and quality vary for children of different racial or ethnic backgrounds or for
children from low-income versus high-income families? In the context of the
policy debates, these are critical questions that have remained largely
unanswered.
As part of our larger study focusing on the adequacy and efficiency of preschool
education in California, this study component sought to answer these and other
questions about preschool use and quality in California. To do so, we rely on
newly collected data for a representative sample of preschool-age children in
California designed to fill the information gap about the nature and quality of
their ECE arrangements. In brief, the results of our study show the following:
•

Use of center-based ECE programs—including Head Start programs,
preschools, prekindergartens, nursery schools, and child-care centers—is
the norm for California families with three- and four-year-olds.

•

Latinos and socioeconomically disadvantaged children—those whose
mothers have less education, those with low family incomes, or those in
linguistically isolated families—participate in center-based ECE at lower
rates than those in other racial-ethnic groups or who are more
advantaged.

•

Center-based ECE programs fall short on key quality benchmarks,
particularly those related to early learning environments that foster school
readiness and later school success.

•

All groups of children in center-based ECE experience quality shortfalls,
especially on those measures linked to early learning.
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•

The groups of children with the largest gaps in school readiness and later
school achievement are the least likely to participate in high-quality
center-based programs that will help them succeed in kindergarten and
beyond.

•

There is plenty of room for improving the quality of preschool for all
children—and for raising preschool-participation rates for children who
could benefit the most.

Before reviewing these key findings and their implications in more detail, we
first provide a brief overview of the data collected for the study.

New Data to Fill the Knowledge Gap
The data collected for this study were designed to incorporate several features
not available from existing sources: a representative sample of California
children one or two years away from kindergarten entry, detailed information on
the range of nonparental ECE arrangements, objective measures of ECE program
quality, and sufficient sample sizes to analyze ECE utilization and quality for key
population subgroups.
As shown in Figure S.1, the data collection, fielded in the first half of 2007,
involved a combination of a telephone survey of households with preschool-age
children linked to data collected through a telephone survey of center- and
home-based ECE providers for the children in those households, as well as data
collected through direct observation of a subsample of the center-based
providers. When weighted to account for the sampling strategy and
nonresponse, the results from the household and provider data are
representative of the preschool-age population in California in two kindergartenentry cohorts.
The household survey collected information for just over 2,000 children in two
kindergarten-entry cohorts based on their birth date: the cohort eligible to enter
kindergarten in the fall of 2007 (a group we label as four-year-olds) and the
cohort eligible to enter kindergarten one year later (a group we label as threeyear-olds). The interview with the focal child’s parent or guardian centered on
obtaining detailed information on the regular ECE arrangements for the child,
including center-based early learning and child-care programs, as well as homebased care provided by a relative or nonrelative. Other topics covered
background information on the child, the child’s coresident parent(s), and the
household, including income.

xix

Figure S.1—Schematic of Data-Collection Approach

Household sample
(February–June 2007)

N = 2,025 age-eligible
children
(born between
12/3/01 and 12/2/03)

Provider sample
(March–July 2007)

N = 637 center directors
N = 531 center lead teachers
N = 59 home-based providers

Provider subsample

Telephone survey
N = 251 centers
In-person observation

For parents with one or more regular care arrangements for their children, we
asked permission to contact a main ECE provider to learn more about the ECE
setting. The focal arrangement for follow-up was the center-based provider with
the most weekly hours, if one existed. Otherwise, the home-based provider
(relative or nonrelative) with the most weekly hours was selected. The resulting
sample consists of about 700 cases with provider follow-up telephone survey
data, mostly with center-based providers, with the goal of interviewing both the
center director and the focal child’s lead classroom teacher or caregiver.
Finally, to obtain more in-depth and objective information on the quality of the
ECE arrangement, a random sample of the center-based providers interviewed
by phone and located in the state’s 32 most populous counties (representing
about 97 percent of preschool-age children) were asked to consent to an on-site
observation. For about 250 center-based programs, specially trained observers
collected well-validated measures of multiple dimensions of ECE quality. In
addition to structural measures, such as group sizes, child-staff ratios, and
teacher qualifications, the measures included two subscales of the Early
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Childhood Environment Rating Scale, revised edition (ECERS-R) and the full set
of the Classroom Assessment Scoring System (CLASS) scales, two global
assessments of ECE quality that have been linked to child-development
outcomes and later school performance.
Despite the advantages of the data collected for this study over existing sources,
they are limited in several ways. Most importantly, although the data allow us to
examine the full range of center- and home-based ECE arrangements for
preschool-age children, analysis of ECE quality is limited to center-based
settings. The study design did not incorporate assessments of care quality for
children exclusively in home-based care (whether provided by relatives or
nonrelatives) or the quality of care that children experienced who are exclusively
in parental care. However, as we will see, the majority of preschool-age children,
especially those who are one year away from kindergarten entry, spend at least
some time in a center-based ECE program. Consequently, we capture quality for
the dominant setting in which preschool-age children in California spend time
before beginning kindergarten. It is also important to keep in mind that our
study captures current patterns of ECE use, but those patterns may or may not
reflect parents’ preferences regarding ECE settings or time in ECE arrangements
for their preschool-age children. Parents may be constrained in their ability to
obtain their desired care choices by the ECE options available in the community
and the cost associated with those options.

Use of Center-Based ECE Is the Norm for California’s PreschoolAge Children
According to parent reports, most preschool-age children in California are in one
or more regular center-based ECE programs—including Head Start programs,
preschools, prekindergartens, nursery schools, and child-care centers (see Figure
S.2). The estimated 59 percent of preschool-age children in center-based settings
are in a mixture of public and private programs. Based on the center-based
program in which they spend the most time and information provided by center
directors about the type of program for the focal child, 22 percent of preschoolage children are in one of the following types of public programs: Head Start, a
California Title 5 program (e.g., California State Preschool or General Child Care
and Development), a county Preschool for All (PFA) program, or a public-school
prekindergarten program. Another 28 percent are in a private-school
prekindergarten or in a preschool or nursery school. Finally, about 9 percent are
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Figure S.2—Most Preschool-Age Children in California Are in Center-Based Programs
(percentage distribution)

SOURCES: RAND California Preschool Study household survey and provider survey data.
NOTE: Sample is all children. Sample size is 2,025. When there are multiple ECE arrangements for a child,
if there is any center-based ECE, the focal arrangement is the center arrangement with the most weekly hours.
Otherwise, the focal arrangement is the home-based setting (relative or nonrelative care) with the most weekly
hours. Totals may not sum to 100 because of rounding.

in a child-care center or some other center-based program (e.g., a recreationcenter program).
The parent interviews further indicate that 16 percent of children are not in a
center-based program but have one or more care arrangements in a home setting
in which the caregiver may be a relative or nonrelative (a category that includes
family child-care homes). The remaining 25 percent of preschool-age children
have no regular care or early education arrangements with someone other than
their parents. The pattern of ECE arrangements differs for the two age cohorts.
Among four-year-olds, an estimated 67 percent participate in center-based
settings, compared with 51 percent of three-year-olds. Three- and four-year-olds
are in home-based care arrangements at about the same rate: 20 percent have one
or more relative-care arrangements, while 13 percent have one or more
nonrelative arrangements. While there is no difference by cohort in the
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percentage in any home-based care, the younger cohort is more likely to be only
in home-based care than is the older cohort (20 versus 12 percent). And among
those only in home-based care, relatives care for a larger share of three-year-olds
than of four-year-olds. In total, 75 percent of three- and four-year-olds are cared
for by someone other than a parent on a regular basis in a center- or home-based
setting. This figure is close to 80 percent for four-year-olds and 70 percent for
three-year-olds.

Disadvantaged Children Are Less Likely to Participate in CenterBased ECE Programs
Participation in center-based ECE programs is not uniform for different groups
of preschool-age children (see Figure S.3). We find meaningful and statistically
significant differences in use of center-based programs for children classified by
race-ethnicity, living arrangements, nativity of the mother, mother’s education,
mother’s school enrollment and employment status, the language spoken
between the mother and child, linguistic isolation, and various measures of
family economic status. However, some of these associations between ECE use
and each separate child or family characteristic can be explained by the other
background measures we examined.
For example, when children are classified by race-ethnicity, the lowest rates of
use of any nonparental ECE arrangements and center-based arrangements is
found for Latinos (51 percent). Asians have the highest rate of participation in
center-based settings (71 percent). These patterns, however, can be explained
largely by differences across racial-ethnic groups in other characteristics, such as
maternal education, employment, and language status, as well as measures of
family economic status.
Various economic status measures—family income, poverty status, eligibility for
ECE subsidies, or a California Department of Education (CDE) measure of being
economically disadvantaged—are strongly associated with ECE use, even after
controlling for other characteristics. Generally, as economic status rises, so does
the use of center-based ECE. There is some evidence of a dip in use of any ECE
arrangements and center-based arrangements for families with income just
above the federal poverty guideline (equal to $20,000 for a family of four during
the period covered by our data), as measured by those who meet only the state
income-eligibility requirements for fully subsidized ECE (see Figure S.3). In this
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Figure S.3—Use of Center-Based ECE Is Lowest for Socioeconomically Disadvantaged
Groups

SOURCE: RAND California Preschool Study household survey data.
NOTE: Sample is all children. Total sample size is 2,025. For mother’s education, the associate’s degree category
includes those with a vocational/technical diploma and the bachelor’s degree category includes those who have some
post-baccalaureate education but no degree. Linguistic isolation is defined as no parent speaking only English or English
very well. ECE subsidy status is defined based on the income-eligibility cutoffs for Head Start and the CDE income
ceilings for state-administered programs. Economic disadvantage is defined as having income below 185 percent of the
poverty threshold or the highest parent education below a high-school diploma. A joint test of the null hypotheses that use
of center-based ECE is equal across groups is rejected at the 5 percent level of significance for each characteristic.
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income range, families are not eligible for Head Start, and, although they can be
eligible for state-subsidized programs, such as California State Preschool, they
may not obtain a space because the state programs are underfunded and the
lowest-income families get priority. However, those same families’ incomes are
low enough that nonsubsidized ECE arrangements may not be affordable.
Mother’s education, another socioeconomic factor, also shows a strong positive
relationship with the use of center-based programs. This is another factor that
remains significant even after controlling for other background characteristics,
such as family economic status and race-ethnicity.
Language status is another factor associated with use of center-based
arrangements. Linguistic isolation—families in which no parent speaks only
English or English very well—is associated with lower ECE use, although this
pattern does not hold when other characteristics are controlled for. When we
differentiate children by the language of mother-child communication, those
who speak an Asian language alone or in combination with other languages
(usually English) have the highest rates of use of center-based ECE. This pattern
persists even after controlling for other characteristics. Although children who
communicate with their mothers in Spanish have the lowest use of center-based
arrangements, they are no different from those who speak only English after
other characteristics are controlled for, such as maternal education and family
income.

Quality of Center-Based Programs Is Mixed
Preschool-age children are in a diverse array of center-based ECE settings,
reflecting the mixed public-private delivery system. Center-based programs vary
in terms of location, religious affiliation, nonprofit status, subsidy mechanisms,
program availability, services provided, and language in the classroom. In terms
of quality, we follow the child-development literature and treat quality in centerbased programs as having multiple dimensions, broadly classified into two
domains:
•

Structural quality includes such program features as group size, child-staff
or child-adult ratios, teacher education and training, curriculum, and
health and safety practices. Federal or state program requirements or state
licensing requirements set minimum standards for most of these features.
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•

Process quality refers to what goes on in the classroom, such as the
activities in which children engage, the nature of teacher-child and peerto-peer relationships, the management of the classroom and use of time,
and teachers’ approaches to fostering learning and healthy development.

Based largely on the independent classroom observations of structural and
process components, we find that the quality of the experience of preschool-age
children in center-based settings in California varies with the component of
quality that is examined (see Figure S.4). Programs are more successful in

Figure S.4—Quality in Center-Based ECE Programs Is Lowest for Key Measures of Quality

SOURCES: RAND California Preschool Study provider survey data and provider observation data.
NOTE: Sample is children in center-based ECE arrangements. Sample size is 615. ISL =
Instructional Support for Learning.
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meeting quality benchmarks for group sizes and ratios and score higher on
measures of the classroom environment that focus on emotional support,
classroom management, and student engagement. The largest shortfall occurs on
the extent to which teachers promote language development and the higherorder thinking skills that help prepare children for kindergarten. Other aspects of
quality with room for improvement are teacher education and training, the use
of research-based curricula, and basic health and safety measures.
Group Sizes and Ratios
According to child-development experts, the size of the classroom group and the
ratio of children to staff or adults (where the latter includes both staff and
volunteers) are considered key elements of structural quality in ECE settings.
Typical benchmarks for high-quality programs serving preschool-age children
specify a maximum group size of 20 and a maximum child-staff (or child-adult)
ratio of 10 to 1.
Based on on-site observations, we estimate the average group size for preschoolage children in center-based settings to be about 18 children, better than the
typical quality benchmark of 20 children. Overall, 71 percent of children are in
programs that would meet that benchmark (see Figure S.4). If the group-size
benchmark were 24 children (the effective maximum for California Title 5
programs), 88 percent of preschool-age children would be in programs meeting
that standard.
Based on the ratios collected during the on-site observations, the average ratio
for preschool-age children in center-based programs is about 8 to 1 counting only
staff and just under 7 to 1 including volunteers. Using a benchmark of 10 to 1 as
typically specified for high-quality programs, an estimated 77 percent of children
would meet this standard if only staff are counted and 91 percent if volunteers
are included, too (see Figure S.4). However, these percentages shrink by about 20
percentage points if we consider the maximum ratio during the observation
period, indicating that it is quite common for preschool-age children in
California to be in center-based settings in which the benchmark child-staff or
child-adult ratio recommended for high-quality programs is not met at some
point during the day.
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Teacher Education and Training, Curriculum Use, and Health and Safety
Practices
Although the child-development field has yet to reach a consensus regarding the
education and training requirements for ECE teachers to be effective,
recommended benchmarks typically specify at least an associate’s degree, if not a
bachelor’s degree, as well as specialized child-development training. In
California, there is no requirement for a postsecondary degree in either the Title
22 licensing requirements for centers serving preschool-age children or the Title 5
program standards for CDE-administered child-development programs. Even so,
based on the information provided by lead teachers during the telephone
interviews, we estimate that 67 percent of preschool-age children in center-based
settings have lead teachers with at least an associate’s degree, and 42 percent
have a teacher with a bachelor’s degree or higher (see Figure S.4). Those
percentages drop to 36 and 27 percent, respectively, for a combination of an
associate’s or bachelor’s degree in the ECE field.
Although there is no research basis for singling out one or more curricula as
superior to all others, the child-development literature does indicate that having
a planned curriculum—one that specifies the goals for child learning and
development and how to achieve those goals—is better than having none. Use of
a curriculum is a near-universal feature of center-based programs that serve
preschool-age children in California, according to the lead-teacher telephone
interviews. However, using a generous estimate of what constitutes a researchbased curriculum, fewer than half of three- and four-year-olds are estimated to
be in programs that use a named curriculum with a foundation in childdevelopment research. Many programs rely on a curriculum developed in house
that may or may not have a strong research foundation.
In terms of health and safety, there are lapses in following routine practices that
would be expected for ECE programs under state licensing or standard
accreditation requirements for maintaining a clean, safe, and sanitary
environment. On average, we estimate that preschool-age children are in
classrooms in which 74 percent of the 12 health and safety items on the on-site
observation checklist were met. The items that were least likely to be met were
having protected electrical outlets, secured exits, and a fire extinguisher in the
classroom. If we use a benchmark that allows at most one missed health or safety
practice of the 12 checklist items, just 18 percent of children would be in
programs meeting that benchmark. Allowing up to two missed features would
increase the benchmark rate to 47 percent of children. Notably, about 10 percent
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of children are in programs in which the teacher reported that there is not always
an operating smoke detector in the classroom, a concern even at that low rate of
prevalence.
Classroom Environment and Interactions
The ECERS-R, scored on a range of 1 (inadequate) to 7 (excellent), is a widely
used instrument for assessing quality in center-based ECE programs. Two of the
seven subscales were scored during the on-site observations: Space and
Furnishings and Activities. We use a combined score of 5 (good) or higher as a
benchmark for quality programs. On average, preschool-age children in centerbased settings are in programs with an estimated average of 4.1 on the two
subscales combined. This average falls between the minimally acceptable level (a
score of 3) and good level (a score of 5). Based on the combined score across the
two subscales, 16 percent of children are in programs that fall below a score of 3,
while just 22 percent score at a 5 or higher, the good to excellent range (see
Figure S.4).
The CLASS assessment is increasingly used as a quality measure to complement
ECERS-R. It too is scored on a range of 1 to 7, and the 11 scored dimensions are
aggregated into four domains (see Table S.1). For California preschool-age
children in center-based settings, three domains have an estimated average score
about 5, the high end of the middle score range (a score of 3 up to 6): Emotional
Support (mean score of 5.5), Classroom Organization (mean score of 4.9), and
Student Engagement (mean score of 5.3). For the first and third domains, about
one-third of children are in programs that score between 6 and 7, the high end of
the scale.
The biggest shortcoming is the Instructional Support for Learning (ISL) domain,
which has an estimated mean score of 2.6, on the low end of the scale. The low
score on this domain signals that, while center-based programs may be
succeeding in some measure in providing an engaging, emotionally supportive,
and well-managed environment for learning, teachers are not as successful in
promoting higher-order thinking skills, providing quality feedback, and
developing students’ language skills. Other research has shown the ISL score to
be one of the strongest predictors of gains on cognitive assessments and
subsequent student-achievement tests, so the shortfall on this dimension is of
particular concern. By comparison, the Tulsa, Oklahoma, classrooms that are part
of the state’s universal preschool program, which has been evaluated and shown
to produce favorable effects on school readiness, have an average ISL score of 3.2,
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Table S.1—CLASS Domains Capture Various Aspects of What Teachers Do in the
Classroom
CLASS Domain

What It Measures

Emotional
Support

•

The enjoyment and emotional connection that teachers have with students, and
the nature of peer interactions

•

The level of expressed negativity, such as anger, hostility, or aggression,
exhibited by teachers or students

•

Teachers’ responsiveness to students’ academic and emotional needs

•

The degree to which teachers’ interactions with students and classroom
activities place an emphasis on students’ interests, motivations, and points of
view

•

How well teachers monitor, prevent, and redirect behavior

•

How well the classroom runs with respect to routines, how well students
understand the routine, and the degree to which teachers provide activities and
directions so that maximum time can be spent in learning activities

•

How teachers engage students in activities and facilitate activities so that
learning opportunities are maximized

•

How teachers use instructional discussions and activities to promote students’
higher-order thinking skills and cognition in contrast to a focus on rote instruction

•

How teachers extend students’ learning through their responses and participation
in activities

•

The extent to which teachers facilitate and encourage students’ language

•

Overall level of engagement of students in the classroom

Classroom
Organization

Instructional
Support for
Learning

Student
Outcomes

SOURCE: Pianta, La Paro, and Hamre (2006).

a meaningful difference from California’s average, given the score range (equal
to about 0.6 standard deviations). By our estimates, about one in four preschoolage children in California is in a center-based setting that would equal or exceed
the Tulsa average ISL score (see Figure S.4).

All Groups of Children Experience Low Scores on Quality-Rating
Scales
With a few exceptions, in comparing the quality measures across groups of
children, the estimated differences tend to be modest. In other words, where
dimensions of quality are high, on average, such as for meeting benchmarks on
group size or ratios, higher quality is also evident for most groups of children
classified by various socioeconomic characteristics. In the same way, when
average quality is low, such as for the combined ECERS-R score or CLASS ISL
domain, the lower level is shared by most groups of children.
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There are two exceptions for which we find somewhat more pronounced
differences across groups, although the smaller sample sizes available for our
analysis of center-based quality means that there is more uncertainty in our
estimates of the differences. In particular, we find differences in some quality
measures among children defined by race-ethnicity (see Figure S.5). For example,
just 13 percent of African American children are estimated to be in classrooms in
which the lead teacher has an associate’s degree or higher in the ECE field,
compared to a maximum of 41 percent for whites and 42 percent for Asian
children. Latino children fall in between with 34 percent. On other quality
measures, African Americans usually (and Asians sometimes) are in programs
that score lower on key quality dimensions, while whites (and sometimes Latinos
or Asians) tend to be in programs that score higher.
Differences in quality measures are also evident when children are classified by
family income, although not always in the expected direction. For example, on
measures of teacher education, children in poverty are more likely to be in
classrooms with more educated teachers. The ECERS-R and CLASS scores,
however, tend to be higher as income rises, although, when income is above 500
percent of the poverty line, the scores are lower than when income is 300 to 500
percent of that line.
Several measures of quality are highest for California Title 5 programs (e.g.,
California State Preschool) and public prekindergarten programs and, to a lesser
extent, Head Start programs. For example, children in these programs are more
likely to reach the benchmark of having a lead teacher with a postsecondary
education. Forty-seven percent of children in a Title 5 or public-school
prekindergarten program are estimated to have a lead teacher with a bachelor’s
or higher in the ECE field, compared with just 11 percent of those in privateschool prekindergartens or 13 percent of those in child-care centers, differences
that are statistically significant. These program types also have a higher
percentage of children in programs that meet benchmark levels for ECERS-R and
CLASS.
Although these differences in quality by child and family characteristics and
program type suggest that some groups of children in center-based settings
experience higher quality than others, all of the groups we examined still fall
short, often by large margins, of the quality benchmarks that measure aspects of
the classroom environment that are tied to later school success. Even for the
socioeconomic groups with the highest quality scores—for example, whites or
those with incomes between 300 and 500 percent of the poverty level, the average
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Figure S.5—Larger Differences in Key Dimensions of ECE Quality Are Found Across
Racial-Ethnic Groups

SOURCES: RAND California Preschool Study household survey data, provider survey data, and provider
observation data.
NOTE: Sample is children in center-based ECE arrangements. Sample size is 615. Numbers in bold
indicate groups with statistically significant pairwise differences at the 5 percent level of significance based on
single inference.
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ECERS-R score falls below the “good” level and the CLASS ISL score falls short
of the Tulsa average. The same is also true for the best-performing program
types: Title 5 or public-school prekindergarten programs. These results indicate
that there remains much room for quality improvement for both disadvantaged
and advantaged children. The need to raise quality also extends to both public
and private program types.

Implications for Early Education Policy in California
These findings have several implications for early education policy in California.
While a more comprehensive analysis of policy options and recommendations
will be undertaken as part of the final companion study, we highlight four
implications that readily follow from these findings.
Participation in High-Quality Center-Based Programs Is Low for Groups of
Children Who Could Benefit the Most
The first report in our larger study of preschool adequacy and efficiency in
California examined gaps in school readiness and student achievement in the
early elementary grades and identified several groups of children with lower
measures of school readiness and subsequent academic performance: Latinos
and African Americans, those with low parental education, English-language
learners, and those from economically disadvantaged families (defined by CDE
as children in families with low income or low parental education). Our analysis
shows that these groups of children have low use of high-quality center-based
ECE programs (see Figure S.6). For example, if quality is measured by group
size, the child-staff ratio, or the education level of the lead teacher, anywhere
from about 20 to 50 percent of preschool-age children in the groups with the
largest school-readiness and achievement shortfalls are currently participating in
center-based ECE programs that meet quality benchmarks. If instead we rely on
ECERS-R and CLASS to measure quality, only about 10 to 15 percent of
preschool-age children in the groups that could potentially benefit most are in
higher-quality center-based ECE programs. These low rates of participation in
programs with features associated with improvements in school readiness and
academic achievement represent a missed opportunity to promote the cognitive
and social development of more disadvantaged children through effective
preschool programs.
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Figure S.6—Participation Rates in High-Quality Center-Based ECE Programs Are Low for
Groups with Largest School-Readiness Shortfalls

SOURCES: RAND California Preschool Study household survey data, provider survey data, and provider
observation data.
NOTE: Sample is all children. Sample size is 2,025. Low maternal education is defined as high-school diploma
or less.
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There Is Scope for Expanding the Use of Center-Based Programs by Underserved
Groups
Our data suggest that there is a substantial usage gap in center-based ECE,
particularly for groups of children who face shortfalls in school readiness and
later school performance. Underserved groups include Latinos, children whose
mothers have low education, children whose parents are linguistically isolated,
and those in families with low income. For example, the differential use of
center-based ECE between Latinos of Mexican origin and whites is 15 percentage
points. That gap reaches 30 percentage points when children at low and high
levels of family income relative to poverty are contrasted and extends to 35
percentage points between children whose mothers have less than a high-school
diploma and those whose mothers have a degree beyond the bachelor level. As a
point of comparison, participation rates reach nearly 70 to 80 percent,
respectively, in Oklahoma’s universal preschool program and New Jersey’s
targeted Abbott preschool program. When those rates are combined with
children in private programs, the overall rates of participation in center-based
ECE programs in these other states are about 30 to 40 percentage points higher
than current participation rates in center-based programs by underserved groups
in California.
These lower rates of use may reflect differences in preferences over ECE
arrangements, but other factors likely play a role as well. For example, our
analysis of parent reports regarding the importance of various factors in the
choice of ECE arrangements shows that parents in more disadvantaged
socioeconomic groups place more weight than other parents do on factors that
affect access to care, such as cost, the provider’s schedule, and location. The
importance of affordability may account for the dip in use of center-based
programs when income is too high to qualify for Head Start or to receive priority
for enrollment in California Title 5 programs but is too low to pay for
unsubsidized ECE arrangements. In addition, our estimates show that the
percentage needing care during nonstandard hours is highest—upwards of 30
percent for evening care and 20 percent for weekend care—for a number of the
underserved groups, including Latinos, African Americans, and those with low
maternal education or low economic status. Families that need care during
nonstandard hours may not have the additional resources required for their
children to participate in early learning programs that are typically available
during standard operating hours.
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At the same time, it is not sufficient to just raise ECE participation rates among
underserved groups if the quality of the programs they attend does not reach the
level required for promoting school readiness and later school success. The first
report in this study cited the research evidence of the favorable effects of early
learning programs on child outcomes. Yet all those programs are ones that
would meet or exceed the quality standards we have reviewed here.
There Is Scope for Raising Quality Across the Board
According to our estimates, shortfalls in center-based program quality—
especially for key dimensions that influence child development—are not
confined to certain groups of children. Rather, time spent in ECE classrooms with
low scores on quality measures, such as ECERS-R and CLASS, is a shared
experience across the socioeconomic spectrum and among different demographic
groups. Thus, while the low rates of participation in center-based ECE programs
are an issue for targeted populations, the need to raise center-based ECE
program quality is universal. Although we find that more advantaged groups of
children have higher rates of participation in programs that meet quality
benchmarks, this is because these children have higher rates of participation in
center-based settings in general, not because the level of quality they experience
in those programs is so much higher. In fact, for some of the quality measures,
the most advantaged groups, such as those with the highest income relative to
the poverty line, are estimated to have lower levels of quality than those with
somewhat lower income.
Our finding that a number of quality dimensions are highest for children in
publicly subsidized programs, such as California Title 5 child-development
programs, public-school prekindergartens, and Head Start, suggests that
attention to quality can pay off. Further evidence to this effect comes from an
evaluation by the American Institutes for Research (AIR) of centers participating
in the San Francisco and San Mateo PFA initiatives, which tie reimbursement
rates for the publicly funded programs to quality features. For the PFA programs
observed in those two counties, AIR found average scores on the CLASS
subscales that exceeded those for Tulsa’s effective preschool program. While
these are the only two county PFA initiatives that have been assessed to date
using CLASS, these results indicate that improvements in quality are possible
when quality is emphasized, the technical support needed to get to the highest
quality level is supplied, and a financial reward (through higher reimbursement
rates) for achieving higher quality is available.
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Quality Initiatives Need to Focus on Elements That Are Key to Kindergarten
Readiness
By examining both structural and process aspects of quality, we have a more
complete picture of the dimensions on which center-based programs in
California are doing relatively well and the dimensions that have the greatest
need for improvement. Our estimates indicate that a substantial percentage of
preschool-age children in center-based programs are in programs that would
meet well-established benchmarks for group size and ratios. Building on that
foundation requires advances in other dimensions of quality in which current
levels are not as high. Teacher education and training should be one area of
focus. While there is ongoing debate in the literature about the necessary
credentials for preschool programs to be effective, there is a recognition that the
quality of teacher-training programs and ongoing professional-development
opportunities are important no matter what the level of degree attainment. Such
training and professional-development opportunities provide teachers with the
tools to succeed at the more challenging aspects of early education, such as those
captured in the CLASS ISL domain relating to instructional approaches to
promote higher-order thinking, techniques for providing feedback that deepens
children’s learning experiences, and methods for fostering student’s language
development. Attention is also needed to advance the quality dimensions
represented in ECERS-R, such as those measured in this study for Space and
Furnishings and Activities.
These aspects of program quality—those captured in CLASS and ECERS-R—are
potentially the hardest for parents to judge as they make decisions about centerbased ECE providers. Although our analysis suggests that program features,
such as teacher education and child-adult ratios, can provide a gauge for
identifying those classrooms that would score higher on the quality aspects
captured in ECERS-R or CLASS, they do not provide a very strong signal for
these key dimensions of quality. Parent responses regarding the factors that
affect their choice of ECE providers indicate that considerable weight is already
given to the more visible program features that can signal program quality, such
as teacher qualifications and group sizes. Thus, consideration must be given for
how best to address the information gap that parents face regarding key quality
dimensions as they attempt to make the best ECE choices for their preschool-age
children.
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1. Introduction
As California policymakers and the public have debated the merits of expanded
preschool access in recent years or strategies for raising program quality, there
has been only limited information about the nature and quality of the early care
and education (ECE) arrangements of California’s preschool-age children—those
who are one or two years away from kindergarten entry. To what extent do
children in California already participate in preschool programs? What is the
quality of the programs in which they participate? How do access and quality
vary for children of different racial or ethnic backgrounds or for children from
low-income versus high-income families? These are vital questions in the context
of the policy debates that have remained largely unanswered.
To obtain at least some perspective on these questions, most analysts to date
have relied on the California samples in national data sources, such as the
education-enrollment supplement to the October Current Population Survey
(CPS) or the decennial census, that have only rudimentary information about
whether children participate in preschool programs and no information about
the quality of those programs. For example, Karoly and Bigelow (2005) used the
2001 October CPS to estimate that 33 percent of three-year-olds and 65 percent of
four-year-olds in California were enrolled in nursery school—a term that may or
may not capture the full range of what is variously labeled today as preschool,
prekindergarten, or nursery school.1 Regardless of how such programs are labeled,
the CPS and census provide no information about the nature of those
arrangements, including any information about program quality. Other
specialized surveys that may have collected detailed information on the full
range of ECE arrangements prior to kindergarten entry do not have sufficient
______________
1 The October CPS specifically asks whether children ages three to five are “enrolled in
nursery school, kindergarten, or elementary school.” Lopez and de Cos (2004) provided similar
estimates for California based on 2000 census data that asked about attendance in “regular
school,” defined to include nursery school or preschool, along with kindergarten, elementary
school, and so on. However, their estimates differ from those based on the CPS, in part, because
the census questions are asked as of April, when children are about six months older on average
than children in the October CPS. Thus, many of those who are four years old as of October will
be five years old as of April, even through they are part of the same kindergarten-entry cohort.
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samples of California children for detailed analysis or do not represent children
statewide.2
Information about current use of ECE arrangements and the quality of those
experiences is critical for the ongoing policy discussions about preschool access
and quality in California. For example, estimates of the prevalence of various
types of ECE settings provide a baseline for understanding the potential for
expanding access overall or within specific population groups. Given prior
research demonstrating short- and long-term benefits of high-quality early
learning programs (see Cannon and Karoly, 2007, for a recent review of this
research), it is also important to know whether the programs that preschool-age
children attend in California operate at the level of quality associated with those
effective programs. Finally, information on differentials in access to high-quality
early learning opportunities across groups of preschool-age children defined by
race-ethnicity, language, economic status, or other characteristics can point to
population groups that might be a targeted focus of policy initiatives.
In support of our larger study examining the adequacy and efficiency of
preschool education in California, this study component presents the findings
from a new survey of the nature and quality of ECE arrangements for a
representative sample of children one or two years away from kindergarten
entry. The survey—which entailed data collection from parents and from the
ECE providers they use—and the associated analyses were designed to address
the following questions:
•

What is the distribution of ECE arrangements for California’s children one
or two years prior to kindergarten entry? What fraction of children attend
center-based programs, such as Head Start, the California State Preschool
Program, or other public or private center-based programs, or participate
in other types of child-care arrangements in home-based settings?

•

How does the use of different ECE arrangements vary with the
characteristics of the child or of the child’s family?

______________
2

For example, the Early Childhood Longitudinal Study, Birth Cohort (ECLS-B) is a nationally
representative survey for a 12-month birth cohort that includes about 1,600 sample members in
California as of the first wave of data collection in 2001, when the children were about nine
months old. With attrition, the sample will be even smaller when data on ECE arrangements and
quality were collected in the fall of 2005 (when children were either three or four years old). The
Los Angeles Family and Neighborhood Survey (L.A.FANS) collected detailed data on ECE
arrangements, but the sample is representative only of children in Los Angeles County (see, for
example, the analysis by Chyu, Pebley, and Lara-Cinisomo, 2005).

3

•

What is the distribution of the quality of center-based ECE arrangements
among California’s children in the two years prior to kindergarten entry?
What fraction of children is in lower-quality versus higher-quality
settings?

•

How does the quality of center-based ECE arrangements vary with the
characteristics of the child or of the child’s family?

The answers to these questions, reported here, are based on data collected in
2007 from parents with preschool-age children about their children’s ECE
arrangements. Information was also collected from the ECE providers that the
families use, both from self-reports and direct observation, about the features of
the care and learning environments they provide. These new data support an indepth examination, one not possible with existing sources, of the ECE
experiences of a representative sample of preschool-age children in California, as
well as the quality of the care and education that California’s children receive.
The analyses provide an assessment of use and quality for the preschool-age
population as a whole, as well as differences across the two kindergarten-entry
cohorts and differences across other population groups defined by the
characteristics of the child or the child’s family.
In the remainder of this chapter, to set the stage for our study findings, we
summarize prior research examining ECE arrangements and quality for
California. These are some key points that follow from this review:
•

There is a paucity of data sources with sufficient detail on ECE
arrangements and quality for large enough samples representative of
California children to ascertain the extent to which preschool-age children
in the state participate in different types of ECE arrangements and how
access and quality vary across population groups.

•

The limited data that do exist confirm patterns for California paralleling
those at the national level: Most preschool-age children spend at least
some time in ECE arrangements, but participation rates vary across
population groups.

•

Information on the quality of these care and education arrangements—
albeit from sources that are not representative of the entire state—suggest
that the average ECE arrangement in California falls short of the features
associated with programs that promote school readiness and later school
success, a result that echoes findings for the United States as a whole.
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Although the prior research provides important context, the limitations of the
existing data mean that new data are required to gain more reliable statewide
estimates of the use of ECE arrangements for preschool-age children, the quality
of those settings, and how access and quality vary across different groups of
children. We thus conclude the chapter with an overview of our approach for
filling the data gap and a road map for the organization of the report.

Limited Information on ECE Arrangements and Quality for
Preschool-Age Children in California
To date, there has been only limited information about the types of ECE
arrangements for preschool-age children in California and the quality of their
settings. This is because the required data have not been available. Data for
samples that represent the entire state are typically subsets of national surveys
with either very limited information on preschool-age children’s ECE settings or
sample sizes that are too small to support more detailed analyses of differences
across groups of children. Although more in-depth studies of ECE arrangements
have been conducted for California samples, they are often limited to specific
geographic areas and therefore do not represent the entire state. In this section,
we first provide an overview of the data sources that are available to examine
ECE arrangements and discuss their limitations. We then briefly review what is
known about the ECE arrangements of preschool-age children from these and
other data sources, first from a national perspective and then for data specific to
California.
Limitations of Varied Sources of California Data on ECE Arrangements
To address our research questions, we would need data for a representative
sample of preschool-age children in California that would provide information
on the ECE arrangements—both home-based and center-based care—used by
their parents and the quality of those arrangements. Some dimensions of quality
could be ascertained from parents, but more in-depth studies of ECE quality are
based on data collected from providers—who can be expected to be more
knowledgeable about the nature of the ECE environment and characteristics of
the caregivers or teachers than parents may be—or better still, from observations
of the ECE settings made by independent, specially trained observers. In
addition, it would be helpful to be able to identify school-entry cohorts
(determined by a child’s birth date or birth month), since a child’s age at the time
of the survey will not differentiate preschool-age children eligible to enter
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kindergarten in the following fall from those eligible to enter one year later.3
Another key feature of the required data is a sample large enough to support
analyses of ECE use and quality for different groups of children.
Table 1.1 lists the potential sources of both cross-sectional and longitudinal data
on ECE arrangements for California children one or two years before they enter
kindergarten. For each data source, we indicate the extent to which information
is available on the nature of ECE settings and their quality, whether school-entry
cohorts can be identified, and the sample size for each annual cohort. In the case
of information on ECE quality, we note whether the source of information is
parental reports, provider reports, or observation by independent observers.
Other relevant limitations of the data sources are noted as well.
For those data sources with the largest sample sizes for preschool-age cohorts in
California (e.g., decennial census, the California Health Interview Survey
[CHIS]), there is only very limited information about ECE arrangements, and it is
not possible to identify school-entry cohorts. Other sources used for national
estimates, such as the October CPS, have limited information on ECE
arrangements, no ability to identify school-entry cohorts, and small samples for
the California population. The National Household Education Survey (NHES),
also used for national estimates, has more extensive information on ECE
arrangements, as well as some data on ECE quality (e.g., group sizes, child-adult
ratios based on parent reports), but the California sample is again small. The
sample sizes are somewhat larger for the California portion of the National
Survey of America’s Families (NSAF), but the information on ECE arrangements
is less extensive than the NHES, and information is available only for families
with working mothers.
The two longitudinal data-collection efforts through the National Center for
Education Statistics—the Early Childhood Longitudinal Study, Kindergarten
Class of 1998–99 (ECLS-K) and ECLS-B—are other potential sources of data with
larger California samples and identification of school-entry cohorts. The ECLS-K
is constrained by having only limited retrospective information on ECE

______________
3 For example, since children in California are eligible to enter kindergarten if they will turn
five by December 2 of the fall they enter kindergarten, if a survey measures ECE arrangements in
October, some of the three-year-olds will be eligible to enter kindergarten the following fall
(those with birthdays in October and November), while the others will not be eligible until one
year later. When information on the month or date of birth is not available, it is not possible to
separately identify children by kindergarten-entry cohort.
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Table 1.1—Potential Sources of Data on ECE Arrangements for
Preschool-Age Children in California
Data on ECE Arrangements
Data Source
(sample coverage)

Sample Size
Identify
for California
Annual
Nature of
Quality of School-Entry
Cohorts
Cohort
ECE Settings ECE Settings

Other Comments

a. Cross-sectional data sources
Decennial census
(national)

Limited

a

CHIS
(California)

Limited

a

None

No

~ 1,000

October CPS
(national)

Limited

a

None

No

~ 300

None

No

~ 25,000

NHES
(national)

More
b
extensive

Parent
report

Yes

~ 200

NSAF
(13 states, incl. California)

More
b
extensive

None

No

~ 400

ECE arrangements
collected only if more
than 10 hours per
week

ECE arrangements
collected only if
mother is working, in
school, or looking for
work

b. Longitudinal data sources
ECLS-K
(national)

Limited

a

None

Yes

~ 2,000

Retrospective
information only for
one year before
kindergarten entry
Not intended to
produce state-level
estimates

ECLS-B
(national)

Most
c
extensive

Parent and
provider
reports;
observation

Yes

~ 1,300

Sample is annual
birth cohort, so have
only partial schoolentry cohort at time
of preschool
interview
Not intended to
produce state-level
estimates

L.A.FANS
(Los Angeles County)

More
b
extensive

Parent
report

Yes

~ 150

SOURCE: Authors’ analysis of public-use files and other survey documentation.
NOTE: Sample sizes are for the most recent year (for cross-sectional surveys) or most recent wave (with
preschool-age data in longitudinal surveys).
a
The information available consists primarily of ECE participation, with little additional detail (such as the type of
ECE setting, hours in the arrangement, or characteristics of the provider).
b
The information available covers enrollment in various types of ECE arrangements and more details on the
type of ECE setting and characteristics of the provider.
c
The information available covers enrollment in various types of ECE arrangements and more extensive details
on the type of ECE setting and characteristics of the provider based on both parent and provider reports and on
provider observations.
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arrangements in the year prior to kindergarten entry. The ECLS-B has the richest
information on ECE arrangements and quality across the data sources in Table
1.1, but most of the sample is observed only for the year prior to kindergarten
entry. Neither the ECLS-B nor ECLS-K was designed as a representative sample
for individual states, though the data have been used by other researchers for
state-specific estimates (see, for example, Bridges et al., 2004). Finally, L.A.FANS
offers more extensive information on ECE arrangements, albeit for a sample that
represents only a portion of the state.
National and California Evidence on Prevalence of ECE Arrangements and
Variation Across Groups
Nationally, data from the 2005 NHES indicate that 73 percent of three- to fiveyear-olds not yet enrolled in kindergarten had at least one regular weekly
nonparental ECE arrangement (NCES, 2006a). Of those in care, 78 percent had at
least one center-based arrangement (including Head Start, preschool,
prekindergarten, day-care center, or other early childhood programs), while 29
percent had at least one arrangement with a home-based caregiver who is a
relative and 15 percent had at least one home-based arrangement with someone
who is not a relative.4 Hispanic and Asian children were less likely to be in
nonparental care than were their white or black counterparts, as were children
whose parents do not speak English or were in two-parent families. Nonparental
care is higher for children whose mothers are in school or employed and rises
with mother’s education, her hours of work, and household income.
Barnett and Yarosz (2007) provided further analyses of the 2005 NHES data,
focusing on three- and four-year-olds in classroom settings (i.e., center-based
programs), regardless of the label attached to the program (e.g., day care,
preschool). Their analysis reveals that 43 percent of three-year-olds and 69
percent of four-year-olds were in some form of center-based preschool education
program as of 2005. The variation in preschool-program participation by child
and family characteristics is similar to the patterns cited previously. At both ages
three and four, Hispanic children had the lowest rates of participation, while
participation rates for black children at the two ages exceeded those for white
children. When participation was examined by finer gradations of family income,
the lowest rates were found for children with family incomes in the $20,000 to
______________
4 The percentages sum to more than 100 because some children have multiple arrangements
of different types (center, relative, nonrelative).
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$40,000 range; such families are less likely to qualify for subsidized federal or
state programs, yet their modest family incomes make private programs less
affordable.
Recent results on national ECE-use patterns are also available for the preschoolage interview of the ECLS-B cohort, which took place in 2005, when the children
were about age four. Overall, the estimates show that 80 percent of children in
the 2001 birth cohort were in regular nonparental care or early education at age
four (Chernoff et al., 2007). For 58 percent of children, the main arrangement (in
which they spent the most time) was a center-based program (including Head
Start), while 13 percent were in relative care, and 8 percent were in nonrelative
care. Asian children were the most likely to be in a center-based program (55
percent), followed by non-Hispanic white children (53 percent). Just 31 percent of
Hispanic children and 37 percent of non-Hispanic black children were in centerbased care. Hispanic children were the least likely to be in nonparental care at all
(73 percent), while black children were the most likely to be in nonparental care
(84 percent). Participation in nonparental care rises with increases in
socioeconomic status (a composite measure of parent education, parent
occupation, and household income), as does participation in center-based
programs.
Estimates for California preschool participation and ECE arrangements more
generally have relied on a variety of data sources, none of them ideal. Using the
2000 decennial census, Lopez and de Cos (2004) estimated that 34 percent of
three-year-olds, 54 percent of four-year-olds, and 63 percent of five-year-olds not
already in kindergarten were enrolled in preschool or nursery schools. In part,
because of differences in the timing of the April census and the October CPS,
these figures do not match well with Karoly and Bigelow’s (2005) estimates from
the 2001 October CPS showing 65 percent of four-year-olds enrolled in
preschools or nursery schools. However, for these studies, the patterns by groups
are similar to what has been observed in national data. For example, Lopez and
de Cos (2004) reported that, among three- to five-year-olds, white and African
American children had the highest participation rates, followed by Asians.
Latinos had the lowest participation rates by far, as did those in households that
were linguistically isolated (i.e., no household member over age 14 speaks
English very well). Karoly and Bigelow (2005) found lower rates of participation
for families with incomes between $15,000 and $50,000 than among those with
incomes below or above that range.
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The more extensive data on ECE arrangements in the NSAF California sample
provide further detail about the settings in which children spend time, although
care arrangements can be examined only for employed mothers. Safir (2004)
reported that, in the 2002 NSAF, 48 percent of three- and four-year-olds with
employed mothers in California were in center-based ECE settings for their
primary ECE arrangement, compared with 13 percent in family child care
(defined as care by a nonrelative in the provider’s home), 25 percent in relative
care, and 14 percent in parental or other residual care arrangements.
Participation in any nonparental care and, in particular, center-based care was
lower for those with family incomes below 200 percent of the poverty threshold
than for families above that threshold.
Data from L.A.FANS, reported by Chyu, Pebley, and Lara-Cinisomo (2005), do
not permit detailed estimates by single-year age cohorts. For children three to
five years old (and not yet in kindergarten) as of 2000–2001 in Los Angeles
County, an estimated 39 percent were in some form of nonparental care or early
education arrangement in the four weeks prior to the interview.5 Among those
with nonparental care, 81 percent relied on just one arrangement, with slightly
more than half (55 percent) using center-based care as the primary type of care,
followed by relative care (27 percent) and nonrelative care (18 percent). The
majority of children (53 percent) were in care for 30 or more hours per week
(across all arrangements). Use of care varied with child and family characteristics
in ways consistent with the other data sources cited previously. Interestingly,
participation in nonparental care was lower for children whose mothers were
born outside the United States than for those with U.S.-born mothers. The lower
rates of nonparental care for Latino preschool-age children could not be
explained by other factors, such as family income, maternal education,
employment status, or nativity.
National and California Evidence on ECE Quality
Empirical evidence on ECE quality for preschool-age children in California is
even more limited than what is available for participation in ECE arrangements.
Nationally, the 1993 Cost, Quality, and Outcomes Study (CQOS) conducted in
four states (one of which was California) revealed that, on average, ECE quality
______________
5 Since interviews for L.A.FANS took place throughout the year, the lower rate of
participation in nonparental care than those found in the other data sources cited may reflect the
inclusion of summer months, when children may be less likely to be enrolled in some forms of
care.
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in the 400 licensed centers sampled was below the “good-quality” label, as
measured by the Early Childhood Environment Rating Scale (ECERS) and other
indicators (Helburn, 1995).6 For the 100 centers sampled in California, the
average overall ECERS index for all centers and for those serving preschool-age
children was about 4 on a scale of 1 to 7, which falls between minimally
acceptable quality (a score of 3 or higher) and good quality (a score of 5 or
higher).7 Average quality measured at age three in 1994 in the longitudinal
National Institute of Child Health and Human Development (NICHD) Study of
Early Child Care and Youth Development was estimated to be somewhat higher
(NICHD Early Child Care Research Network, 2005). Differences in the sample
frame (the NICHD study covered 10 states), the age of children in care (three
versus four years old) and the measures used to assess quality (the NICHD study
used other measures of global quality) may account for the difference in results.
Other large-scale studies have focused on publicly funded programs serving
preschool-age children. The National Center for Early Development and
Learning (NCEDL) has conducted two complementary, multistate studies of
publicly funded prekindergarten programs serving four-year-olds (Early,
Barbarin, et al., 2005).8 A total of 11 states are covered, with samples of 40 to 100
subsidized centers or school-based programs in each state. In an analysis of the
data pooled across all 11 states, the average ECERS-R score was 3.8, somewhat
below the level reported in the CQOS.9 Twelve percent of classrooms scored
below 3 (minimal quality), while just 8 percent scored 5 or above (good quality).
Another global quality measure scored on a scale of 1 to 7, the Classroom
Assessment Scoring System (CLASS), yielded an average score of 5.5 on one
______________
6 Chapter Four provides a more extensive discussion of the ECERS revised edition (ECERS-R)
and other global quality measures.
7 This finding is consistent with a series of other, smaller-scale studies conducted around the
same time as the CQOS (see Love, 1997).
8 The Multi-State Study of Pre-Kindergarten covers six states (Georgia, Illinois, Kentucky,
Ohio, and two regions each in California and New York), with program quality observed in the
2001–2002 school year for a sample of 40 state-funded prekindergarten programs. In California,
the sampled programs include the two main Title 5 state-funded programs, namely the California
State Preschool and General Child Care and Development programs. Results on program quality
for all 240 programs are reported in Clifford et al. (2005) and Pianta et al. (2005). The State Wide
Early Education Programs (SWEEP) study observed program quality during the 2003–2004
school year for 100 programs in each of five states (Massachusetts, New Jersey, Washington,
Wisconsin, and two regions of Texas). All 11 states were selected because they had major
initiatives supporting publicly subsidized state prekindergarten programs. Although we focus on
the results for program quality, these studies are also designed to assess child outcomes and their
relationship to program quality.
9 The ECERS-R score excludes the parent and staff items and associated subscale.
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factor measuring emotional climate and an average score of 2.0 on a second
factor measuring instructional support.10 The low score on the second composite
is particularly problematic for programs serving children who are one year away
from kindergarten entry. Yet, among structural measures, most programs fell
within nationally recognized benchmarks. For example, average group size was
about 17 and the child-staff ratio just under 8 to 1. Overall, 79 percent of sampled
programs would meet benchmarks establishing maximum group sizes of 20
children and child-staff ratios of 10 to 1. Just over 70 percent of lead teachers had
a bachelor’s degree, considerably higher than the ECE-field average. Notably, the
global quality measures (e.g., ECERS-R, CLASS measured in the Multi-State
Study of Pre-Kindergarten) were lower, as programs served a larger fraction of
children with income below poverty (Pianta et al., 2005).
Further perspective on quality in publicly funded programs for preschool-age
children is found with the national Head Start Family and Child Experiences
Survey (FACES) evaluation. As of 2003, FACES showed an average ECERS-R
score of 4.8 for Head Start programs, with almost no centers scoring in the
inadequate range (i.e., below 3) and 28 percent of centers scoring in the highquality range (6 or above) (Zill et al., 2006). The education level of Head Start
teachers, while increasing across successive FACES evaluations, reached 72
percent with an associate’s degree as of 2003 and 38 percent with a bachelor’s
degree—well below the level measured in the NCEDL state prekindergarten
program studies.
Analyses of ECE quality in California have examined samples of providers in
specific geographic locales or serving selected populations. Like the national
data, these studies reveal a mix of quality. Fuller and Kagan (2000), as part of the
Growing Up in Poverty Project, found that centers assessed in 1998 in San
Francisco and Santa Clara counties serving a sample of low-income single
mothers with young children had an average ECERS score just above 5, with just
9 percent falling below a score of 3 (signifying low quality). This level of average
quality was higher than that found at centers serving children from middle-class
and more affluent families assessed in other studies (e.g., the 1994 CQOS). On the
other hand, scores for family child-care home providers on the Family Day Care
Rating Scale (FDCRS) fell just below 3 on average (also on a 7-point scale),
indicating quality is relatively low in home-based settings. In a subsequent
analysis of measures of structural quality (e.g., class size, child-staff ratios, and
______________
10 The

two factors were derived from a factor analysis of the nine components in the CLASS
measure (see Early, Barbarin, et al., 2005, for additional detail).
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staff education levels) for centers in lower-income and working-class
communities surveyed in 1998 in Los Angeles, San Francisco, and Santa Clara
counties, Fuller, Holloway, et al. (2003) also found moderately high levels of
quality overall, on par with samples in other studies in middle-class
communities. Quality was also modestly higher among centers receiving public
subsidies.
These results are consistent with a study of child-care providers in 2001–2003 in
Alameda County by Whitebook, Phillips, et al. (2004) (see also Phillips and
Whitebook, 2007). For the 42 centers sampled, the average ECERS score was 5.3,
in contrast to an average score on the FDCRS of 3.1 for the 60 family child-care
homes in the sample. The two strata of providers were more similar on measures
of caregiver-child interactions and how children spent their time. In general,
children in subsidized and nonsubsidized centers and those in low-income and
middle-income neighborhoods were equally likely to receive high-quality care,
though subsidized centers in low-income neighborhoods scored slightly higher
on some scales than did their nonsubsidized counterparts. However, care quality
was significantly higher for children from family child- care homes in middleincome neighborhoods than for those in subsidized and nonsubsidized homebased settings in low-income neighborhoods.
More recently, as part of the San Mateo County and San Francisco County
Preschool for All (PFA) initiatives, an evaluation is under way of PFA
implementation and outcomes (AIR, 2007). The evaluation included assessments
of classroom quality for PFA programs, which must meet quality standards that
are more rigorous that what is otherwise required for publicly funded programs
in California (see Karoly, Reardon, and Cho, 2007, for a discussion of PFA
requirements). Although the sample of classrooms assessed in 2006–2007 was
small (eight classrooms in San Mateo County and 32 classrooms in San Francisco
County), the results suggest that the PFA programs are operating at a higher
level of quality as measured by the CLASS assessment tool than what has been
found for other publicly funded programs in the state and nation. For example,
the San Mateo classrooms scored an average of 6.2 on the CLASS emotionalsupport scale, 5.8 for student engagement, 5.1 for classroom organization, and 3.8
for instructional support for learning (ISL). The scores were very similar for the
San Francisco classrooms. These results are higher than the scores found for the
publicly funded prekindergarten programs in the NCEDL studies discussed
earlier and even exceed those measured for the Tulsa, Oklahoma, universal
preschool program, which has been demonstrated to produce meaningful gains
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in prereading and premath skills (Gormley and Gayer, 2005; Gormley, Gayer,
Phillips, and Dawson, 2005; Phillips, Gormley, and Lowenstein, 2007).
The quality of ECE providers statewide—as measured by their education,
training, and other characteristics—has been examined in more depth for
California. Most recently, the 2004 California Early Care and Education
Workforce Study provides information on the characteristics, education, and
training for a statewide representative sample of staff in licensed family childcare homes and licensed child-care centers that serve children from birth to five
(Whitebook, Sakai, et al., 2006a, 2006b; Whitebook, Kipnis, and Bellm, 2007). The
early childhood literature generally finds that child outcomes are positively
associated with teachers who have more education and training and specialized
coursework in early childhood development, although debate continues as to
whether teachers should be required to have an associate’s degree at minimum
or a bachelor’s degree (Bowman, Donovan, and Burns, 2001; Fuller, 2007;
Gormley, 2007). In all licensed centers in California, 47 percent of lead teachers
had no postsecondary degree (although they had some college ECE credits), 28
percent had an associate’s degree, and 25 percent had a bachelor’s degree.
Notably, the educational attainment of teachers was highest for centers with no
public subsidies, followed by those with funding through Head Start or
California Department of Education (CDE) Title 5 contracts. Staff educational
attainment was lowest, on average, for centers that received public subsidies
through Alternative Payment (AP) programs, which are governed by Title 22
licensing requirements (requirements that are lower than those specified under
Head Start or Title 5 regulations).11 Even lower levels of educational attainment
were found for family child care providers, among whom just 15 percent had an
associate’s degree and only 14 percent had a bachelor’s degree. These results are
consistent with those cited earlier, indicating that there may be disparities in
quality between centers and family child-care homes and by the subsidy status of
a program.

Study Approach
Given the limits of existing data for determining the distribution of California
children across various ECE arrangements and the quality of those
arrangements, this component of the California Preschool Study involved the
______________
11 For more detail on publicly funded ECE programs in California and differences in
program requirements, see Karoly, Reardon, and Cho (2007).
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design, implementation, and analysis of newly collected data for a representative
sample of preschool-age children in California. The study design ensured that
the features required to address the study questions would be incorporated: a
representative sample of California children one or two years away from
kindergarten entry; the ability to identify kindergarten-entry cohorts; detailed
information on the range of nonparental care and early education arrangements;
objective measures of ECE program quality; and sufficient sample sizes to
analyze ECE use and quality for key population groups.
The data collection involved a combination of (1) a telephone survey of
households with preschool-age children linked to data collected through a
telephone survey of center- and home-based ECE providers for the children in
those households and (2) direct observation of a subsample of the center-based
providers. The data-collection design—a household survey linked to interview
and observational data for ECE providers of children in the household sample—
is similar to the model used in the longitudinal ECLS-B. In designing the
questionnaires for both the household and provider samples of this study, we
aimed for as much comparability as possible with the ECLS-B and several of the
other surveys listed in Table 1.1 in terms of questionnaire content and wording.
While comparability was one goal, we also allowed for some flexibility to
account for the California context. The observational assessments of the quality
of center-based ECE programs also employed validated instruments used in
other large-scale studies, such as the ECLS-B and NCEDL multistate studies.
The study questions outlined earlier are essentially descriptive in nature. Thus,
we rely primarily on descriptive methods to examine the distribution of children
by ECE arrangements and by program quality and how those measures vary for
groups of children defined by demographic or socioeconomic characteristics. In
some cases, we report on results based on regression analysis to determine
whether the relationships we find in the descriptive tabulations hold when we
control for other variables.
While the data we have collected represent an advance over existing data
sources, there are important constraints on our answers to the study questions.
First, as we examine the ECE arrangements for preschool-age children in
California, our data capture arrangements at the time of the telephone
interviews, which took place during the second half of the 2006–2007 academic
year (February to June 2007). To the extent that there is instability in the ECE
arrangements that parents have for their preschool-age children, the patterns we
observe for that time of year may not represent the distribution at other points in
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time during the year. Essentially, we have a snapshot of the care and education
settings during the academic year rather than a fully-dynamic picture of the
pattern of arrangements over the course of a year.
Second, the information we have collected allows us to examine current patterns
of ECE use. Those patterns do not necessarily reflect parents’ desired use of
various ECE options, in terms of either the settings in which children participate
or the amount of time children spend in any given setting. In making choices
about ECE use and quality, parents may be constrained by the ECE options
available to them in their community, as well as by the cost associated with the
various options. For example, a family with a child in a part-day program may
prefer to have the child in that setting for a full day, but a full-day option may
not be offered by the program. Or the family may not be able to afford the cost
associated with a full-day option. Thus, the results we present on observed ECE
use should not be interpreted as capturing families’ ECE preferences.
Third, as we delve into the analysis of ECE quality, it is important to keep in
mind that we have observational assessments of quality only for children in
center-based settings. Our study design did not incorporate assessments of care
quality for children exclusively in home-based care provided by relatives or
nonrelatives or for those exclusively in parental care. However, as we will see,
the majority of preschool-age children, especially those who are one year away
from kindergarten entry, spend at least some time in a center-based program, so
we capture quality for a key setting in which many preschool-age children in
California spend time before beginning kindergarten.

Organization of the Report
The foundation for this report is the newly collected survey and observation
data. Thus, we begin in the next chapter with a brief overview of the datacollection strategy and the characteristics of the household sample. Additional
technical detail about the data-collection methodology, including the sampling
approach, response rates, and survey weights, is provided in Appendix A.
In the chapters that follow, we use the survey and observation data to address
the research questions outlined at the start of this chapter. In particular, Chapter
Three focuses on addressing the first study question with an examination of the
use of ECE arrangements for preschool-age children, with results differentiated
by center- and home-based settings. Time spent in ECE arrangements is
examined as well. To address the second study question, we also report on the
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variation in ECE arrangements and time in ECE across groups defined by the
characteristics of the child and the child’s family.
To answer the third and fourth study questions, Chapter Four places a spotlight
on the quality of center-based ECE arrangements. To do so, we draw on the data
collected through on-site observations of center-based settings, supplemented by
the telephone survey data collected from the same providers. We focus on
center-based settings, since the on-site observations were limited to those
providers. Consideration is given to both structural and process dimensions of
care quality as measured through specific features, such as teacher education and
training, group sizes, and child-staff ratios, as well as through global quality
scales. Since parents reported on some of the same structural features (e.g., group
sizes, child-staff ratios), we examine their responses relative to the providerbased data to determine the accuracy of parent knowledge about important
features of the ECE setting. We also report on differences in various quality
measures across groups of children and by program type.
Chapter Five extends our examination of ECE arrangements to consider parent
responses on several other topics related to ECE arrangements. In particular, we
examine the factors important to parents in choosing ECE arrangements for their
preschool-age children, the need for care during nonstandard hours, and
difficulty with access to care. These results provide important context for
interpreting our results with respect to use of ECE arrangements and quality in
center-based settings.
Chapter Six concludes with a summary of key findings and a discussion of the
implications of the results for early education policy in California.
Several aspects of our methodology are covered in a series of appendixes.
Appendix A provides more in-depth information about the data-collection
methodology. Appendix B details methods used for statistical hypothesis testing
and reports standard errors that are not included in the tables in the body of the
report. Appendix C reports supplemental regression results referenced in
Chapter Three’s discussion of ECE use. Appendix D describes our method for
analyzing data presented in Chapter Four, based on the provider samples in
which there is more missing information. Appendix E reports on selected
characteristics of home-based care arrangements. Finally, Appendix F presents
supplemental regression results discussed in Chapter Four.

2. Data-Collection Approach and Analysis Sample
The results presented in this report draw on data collected from a sample of
California households through a telephone survey, combined with a follow-up
telephone survey of center- and home-based ECE providers used by the
household sample and on-site observations for a subset of the center-based
settings. In this chapter, we provide an overview of the data-collection approach
and the characteristics of the resulting household sample. Appendix A provides
additional detail about the survey and observational data, such as the sampling
strategy, content of the survey instruments, the observational measures of ECE
quality, response rates, and sample weights.

Sample Design, Data-Collection Modes, and Sample Sizes
The data-collection effort involved three data-collection components, as
illustrated in Figure 2.1: a household telephone survey, a provider telephone
survey, and on-site provider observations. We discuss each data-collection
component in turn.
Figure 2.1—Schematic of Data-Collection Approach

Provider sample
(March–July 2007)

Household sample
(February–June 2007)

N = 2,025 age-eligible
children

N = 637 center directors
N = 531 center lead teachers
N = 59 home-based providers

(born between
12/3/01 and 12/2/03)

Provider subsample

Telephone survey
N = 251 centers
In-person observation
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Household Telephone Survey
The household survey was designed to sample a representative population of
children who were eligible to enter kindergarten in the fall of 2007 or the fall of
2008 and who had not yet entered kindergarten. In California, children are age
eligible for kindergarten in the fall of any given year if they will turn five years
old by December 2 of that year. Thus, kindergarten-entry cohorts in California
have a birth-date range from December 3 to December 2. Children with birth
dates from December 3 to the start of the school year will already be five years
old when they enter kindergarten. Those with birth dates between the start of the
school year and December 2 will begin kindergarten when they are still four.
Figure 2.1 illustrates the two kindergarten-entry cohorts sampled for our study,
both in terms of their birth month and year, and their age if we were to observe
them on March 1, 2007, the approximate date on which data collection began. We
label the first, older cohort, as four-year-olds, although, during the period of our
data collection in the winter and spring of 2007, the children in this cohort range
in age from four to five. This cohort was born between December 3, 2001, and
December 2, 2002, and will be eligible to enter kindergarten in the 2007–2008
academic year. This cohort is observed during the academic year before it enters
kindergarten. We label the younger cohort as three-year-olds, even though they
range in age from three to four during the survey period. The birth-date range
for this cohort is December 3, 2002, to December 2, 2003. This cohort will be
eligible to enter kindergarten in the 2008–2009 academic year. The children are
observed during the academic year two years before they could start
kindergarten.
The household sampling method used both a traditional random-digit dial
(RDD) telephone survey, supplemented by a list-assisted telephone sample,
because the target population of households—those with a preschool-age child—
had a low incidence in the random sample. We oversampled phone numbers in
geographic areas with high concentrations of African American and Asian
children. Household survey interviews were conducted in both English and
Spanish. Households in both the RDD and list-assisted samples were first
screened to determine whether they had an age-eligible child (i.e., birth dates
from December 3, 2001, to December 2, 2003). Children who were age eligible but
had already entered kindergarten were considered to be ineligible. If there was
more than one eligible child, one was picked at random to be the focal child.
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Figure 2.2—Kindergarten-Entry Cohorts Defined for Analysis
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After obtaining consent for the telephone interview, the focal child’s parent or
guardian (or, in some cases, a proxy respondent) was asked a series of questions
about the child’s background and whether the child had any regular,
nonparental care or early education arrangements and, if so, various
characteristics for up to three arrangements.12 ECE arrangements included public
or private center-based early learning or child-care programs, as well as homebased care provided by a relative or nonrelative. Other topics covered in the
survey included background information on the child’s coresident parent(s),
household income, and participation in means-tested programs. The survey
questionnaire was based on other survey instruments, including those listed in
Table 1.1 in Chapter One.
As shown in Figure 2.1, the household telephone survey was conducted between
February and June 2007. The resulting sample consists of 2,025 children in the
two kindergarten-entry cohorts, comprised of 1,002 cases in the RDD sample and
1,023 cases in the list sample. The RDD sample had a cooperation rate of 83
______________
12 For

simplicity, we refer to the respondents of the household survey throughout this report
as a parent of the focal child, although, to be accurate, respondents may have been the child’s
guardian or another knowledgeable household member.
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percent, a refusal rate of 3 percent for the screener and 11 percent among
eligibles, and a response rate of 56 percent.13 Comparable figures for the list
sample are a cooperation rate of 95 percent, a refusal rate of 4 percent for the
screener and 3 percent among eligibles, and a response rate of 81 percent.14 These
survey results, especially those for the RDD component, compare favorably with
other national and California-based RDD surveys.
When properly weighted to account for the sampling approach and survey
nonresponse, the resulting sample is representative of preschool-age children in
California in the two kindergarten-entry cohorts defined in Figure 2.2.
(Appendix A has a discussion of weighting and a comparison of key
demographic and economic characteristics for the weighted sample with the
estimated distribution of those characteristics for preschool-age children in
California based on the 2005 American Community Survey [ACS].) The
characteristics of the resulting sample are discussed later in this chapter.
Provider Telephone Survey
Given the expectation that parents would not always have accurate or complete
information about important aspects of their child’s ECE setting, we asked
respondents in the household sample, when the focal child had one or more
nonparental arrangements, for permission to contact a main ECE provider. For
most children in nonparental care, there was just one potential ECE arrangement
to follow up. For children with two or more arrangements, the selection rule
picked the center-based provider with the most weekly hours. If there was no
center-based provider, the home-based provider (relative or nonrelative) with
the most weekly hours was selected. For those who consented to the provider
follow-up, we obtained as much contact information as possible for the provider.
Thus, the sample frame for the provider telephone survey consisted of the focal
center- or home-based providers for the children in the household sample for
which the parent or guardian gave permission for follow-up. For center-based
settings, we aimed to interview both the center director and the lead teacher in
______________
13 These survey measures are those recommended by the American Association for Public
Opinion Research (AAPOR). See Appendix A for additional detail.
14 The list-assisted sample included the name and address associated with the sampled
phone number. Thus, for that sample component, a letter and information brochure were sent in
advance of the telephone survey to introduce the study and answer frequently asked questions.
The ability to make this initial contact may explain the differences in refusal and response rates
for the list-assisted and RDD samples.
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the child’s classroom. For home-based providers (relatives or nonrelatives), we
aimed to interview the provider. After obtaining consent for an interview with
the various providers, the telephone interviews covered various topics about the
care setting, activities, and background of the care provider. The provider
telephone survey questionnaire also drew on existing instruments, primarily the
ECLS-B preschool interview. As with the household survey, interviews were
conducted in both English and Spanish. The data-collection effort extended from
March 2007 through early July 2007.
In total, 1,582 children in the household sample had one or more nonparental
care or early education arrangements. Overall, 69 percent of parents provided
consent to follow up with the focal provider. An interview was completed with
588 center directors, 527 lead teachers, and 58 home-based providers. Since there
was some duplication of providers across the children in the household sample,
Figure 2.1 shows a completed sample of 637 center directors, 531 lead teachers,
and 59 home-based providers.15 In total, the provider interviews resulted in 701
cases in the child sample with provider follow-up telephone survey data. This
equates to a response rate of 64 percent among cases with parental consent and
44 percent overall. For cases with parental consent, the overall refusal rate for
providers was 9 percent.
Provider On-Site Observations
To obtain more in-depth and objective information on the quality of the ECE
arrangement, a random sample of the center-based providers that consented to
the phone interview were asked to consent to an on-site observation.16 To reduce
travel costs, center-based providers in the 28 least populous counties were
excluded from the sample of centers eligible for an on-site observation.17 These
omitted counties represent less than 4 percent of the preschool-age population.
______________
15 Note that the duplication for center-based programs occurred with the program director,
not necessarily the same center facility. For many of the duplicate cases, the program director
administered programs at multiple sites (e.g., the director covered all Head Start grantees in a
given community). When children in the household sample were in the same facility, they were
rarely in the same classroom. Just four pairs of children in the household sample were in the
same classroom with the same lead teacher. For the analyses of center-based program quality in
Chapter Four, we rely exclusively on measures at the classroom level, collected during the leadteacher telephone interview or the on-site observations. Thus, there is very little overlap among
children in the sample used to analyze quality for center-based ECE arrangements.
16 Resource limitations precluded conducting an on-site observation for all center-based
providers that consented to a phone interview.
17 See Appendix A for a map of the excluded counties.
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For those centers that provided consent, observers with extensive training
conducted an observation of the ECE classroom—typically for a three- to fourhour period during the morning. During that period, the observers collected an
array of measures developed by early childhood researchers to assess multiple
dimensions of quality, including aspects of both structural and process quality
(see Chapter Four for further discussion). In addition to structural measures,
such as group sizes, child-staff ratios, and teacher qualifications, the measures
included two subscales of the ECERS-R and the full set of CLASS scales, two
global assessments of ECE quality discussed in Chapter One in the context of
prior research. The data collection took place between April 2007 and early July
2007.
A total of 248 classroom observations were completed. For three of the observed
classrooms, there were two children in the household sample. Accounting for
these duplicates, observation-based data could be matched to 251 cases in the
child sample (see Figure 2.1). This total represents 54 percent of the sample
eligible for on-site observation. The refusal rate was 15 percent.

Household Sample Characteristics
We now review the characteristics of the 2,025 cases in the household sample,
focusing on those child, parent, and household characteristics that we use to
define population groups in the chapters that follow. Table 2.1 shows the sample
distribution in terms of the unweighted sample count, followed by the weighted
distribution across the full sample, the weighted distribution within the two age
cohorts, and finally the weighted distribution for the sample used in Chapter
Four (for which we limited ourselves to children in the 32 counties included in
the sample frame for the provider observations). With respect to the last column,
we lose 70 cases from the sample, or 3.5 percent, consistent with the fraction of
the population of preschool-age children who live in the excluded 26 counties.
The tabulations show that the characteristics of this sample subset closely mirror
those of the full sample. Thus, when we consider this subsample in Chapter
Four, it is still close to representative of the total California population of
preschool-age children.
For characteristics other than cohort and sex, we have some missing data,
because respondents did not know the answer or refused to answer the question.
For each variable with missing data, Table 2.1 shows the absolute number of
cases affected and the weighted percent. However, the distribution of the sample
across valid responses is calculated excluding the missing values. With the

Table 2.1—Characteristics of Sample of Preschool-Age Children in California, Total and by Cohort
Percentage Distribution
By Cohort
Characteristic

Total

3-Year-Olds

4-Year-Olds

Sample in
Provider-Obs.
Counties

1,016
1,009

51.4
48.6

100.0
0.0

0.0
100.0

51.2
48.8

1,050
975

53.1
46.9

54.8
45.2

51.3
48.7

53.8
46.2

671
118
713
194
259
44
26

44.5
7.3
26.9
6.2
9.9
5.2
1.8

44.6
7.0
28.0
7.4
9.4
3.6
1.8

44.4
7.7
25.8
4.9
10.4
6.9
1.8

44.6
7.5
26.1
6.3
10.1
5.4
1.8

1,746
263
16
25

84.7
15.3
0.6
1.2

83.1
16.9
0.6
1.3

86.4
13.6
0.6
1.1

84.4
15.6
0.5
1.2

702
1,288
10

41.1
57.8
0.6

36.9
61.8
1.2

45.4
53.5
0.0

41.2
57.7
0.6

309
301
377
192
543
264
14

28.3
17.3
19.7
7.0
19.1
8.6
0.8

24.9
18.0
21.2
6.9
18.6
10.4
0.8

31.9
16.6
18.1
7.0
19.7
6.7
0.9

28.3
16.9
20.2
7.2
18.7
8.8
0.8

1,767
229
4

87.9
12.1
0.0

86.0
14.0
0.1

89.8
10.2
0.0

88.0
12.0
0.0

941
371
672
16

50.8
17.1
32.2
1.3

48.2
18.5
33.4
1.0

53.6
15.6
30.9
1.5

51.2
16.3
32.5
1.3
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Cohort
3-year-olds
4-year-olds
Sex
Male
Female
Race-ethnicity
Hispanic or Latino, Mexican
Hispanic or Latino, other
White alone
Black or African American alone
Asian alone
Other race alone or multiracial
No response
Living arrangement
Two parents
Single parent
No response
Mother not present
Nativity of mother
Born outside United States
Born in United States
No response
Highest education of mother
Less than high school
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
No response
School enrollment of mother
Not in school
Currently in school
No response
Employment status of mother
Not employed
Employed part time (1–34 hours/week)
Employed full time (35+ hours/week)
No response

Unweighted
N

Table 2.1—Continued
Percentage Distribution
By Cohort

Language spoken between mother and child
Spanish (alone or with other languages)
Asian languages (alone or with other languages)
Other languages or combinations
English only
No response
Language isolation
Linguistically isolated
Not isolated
No response
Household income
Up to $10,000
$10,001 to $20,000
$20,001 to $30,000
$30,001 to $40,000
$40,001 to $50,000
$50,001 to $70,000
$70,001 to $100,000
$100,001 to $135,000
$135,001 or more
No response
Income relative to federal poverty line
Less than 100 percent
100 to 150 percent
150 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
No response
Income eligibility for ECE subsidies
Eligible for Head Start and state programs
Eligible for state programs only, full subsidy
Eligible for state programs only, partial subsidy
Not eligible for federal or state subsidy
No response
Economic status
Economically disadvantaged
Not economically disadvantaged
No response

Total

3-Year-Olds

4-Year-Olds

Sample in
Provider-Obs.
Counties

398
101
36
1,459
6

29.1
5.3
1.6
64.0
0.1

29.4
5.0
1.2
64.4
0.1

28.8
5.7
2.0
63.5
0.1

28.8
5.5
1.6
64.1
0.1

371
1,629
25

26.4
73.6
0.8

24.7
75.3
0.8

28.1
71.9
0.7

26.0
74.0
0.8

106
212
186
180
137
220
350
248
249
137

6.0
14.7
12.6
11.5
10.1
11.2
14.0
11.1
8.9
9.7

4.3
13.7
10.6
13.9
9.1
11.9
14.8
10.9
10.8
9.7

7.8
15.7
14.6
8.9
11.1
10.5
13.2
11.4
6.7
9.7

6.2
14.7
12.3
10.8
10.4
11.5
14.2
11.5
8.4
10.0

330
224
175
269
432
458
137

20.5
14.6
10.7
15.5
20.5
18.3
9.7

16.3
13.7
12.8
14.5
21.0
21.6
9.7

24.9
15.5
8.4
16.4
20.0
14.8
9.7

20.7
14.0
10.4
15.9
20.8
18.2
10.0

309
146
383
1,050
137

19.7
10.2
23.0
47.1
9.7

15.0
10.4
24.7
49.8
9.7

24.6
10.1
21.1
44.2
9.7

19.9
10.2
22.3
47.6
10.0

716
1,191
118

47.5
52.5
7.4

43.8
56.2
7.3

51.4
48.6
7.6

47.2
52.8
7.7
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Characteristic

Unweighted
N

Table 2.1—Continued
Percentage Distribution
By Cohort
Characteristic
Geographic location
Bay Area counties
Central California counties
Los Angeles County
Other Southern California counties
Excluded counties
N (unweighted)

Unweighted
N

Total

3-Year-Olds

4-Year-Olds

Sample in
Provider-Obs.
Counties

473
485
487
510
70
2,025

20.5
23.5
28.0
25.2
2.8
2,025

21.8
20.9
25.5
28.5
3.2
1,016

19.1
26.2
30.6
21.6
2.5
1,009

21.1
24.2
28.8
25.9
0.0
1,955

SOURCE: RAND California Preschool Study household survey data.
NOTE: All results are weighted except as noted. For each variable, the nonresponse rate is shown for the full sample. The distribution across valid
responses is calculated over nonmissing values, but totals may not sum to 100 because of rounding. The last column is limited to the sample in the 32 counties
covered in the provider-observation sample. For each child or family characteristic, asterisks denote the statistical significance for a test of the null hypothesis of
equal distributions across the two cohorts. * = statistically significant at the 10 percent level. ** statistically significant at the 5 percent level. *** = statistically
significant at the 1 percent level.
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exception of household income and measures based on household income (e.g.,
the income-to-poverty ratio), the number of cases with missing data never
exceeds 26 cases, or about 2 percent of the weighted sample. Thus, in all analyses
presented in Chapters Three and Four, cases with missing values for these
variables are excluded from the analysis. In the case of income and measures
based on income (e.g., the income-to-poverty ratio), the weighted nonresponse
rate is about 10 percent. The rate would have been even higher had we not used
unfolding brackets to allow respondents to report an income range when they
were not able or refused to give a specific income value. For most analyses in
subsequent chapters, we treat the missing-income group as an additional
category. For most results, it appears that this group consists of many lowerincome households.
Most of the variables listed in Table 2.1 are self-explanatory. Several merit some
discussion to be clear about how variables are defined.
Race-Ethnicity. Respondents were allowed to report more than one category of
Latino origin and multiple race categories for the focal child. We follow the
convention used in other surveys for combining racial and ethnic groups.18 First,
we assign those who report Hispanic or Latino ethnicity, regardless of race, to
the Latino group. Based on the additional information obtained about Latino or
Hispanic ancestry or origin, we subdivide the sample into Latinos of Mexican
origin and all other Latinos. About 45 percent of the weighted sample of
preschool-age children are Mexican Americans, while another 7 percent are in
the residual Latino category. Non-Latino children were assigned to the white,
black or African American, or Asian group if only that specific racial group was
reported. Those who reported other racial groups or more than one racial group
were classified in the residual “other” category. The effort to oversample blacks
and Asians produced absolute sample sizes somewhat larger than what would
be expected based on their representation in the population, although many are
assigned to the “other” category because they report more than one race.
Mother Characteristics. We classify children by several maternal characteristics
including nativity, highest education level, school enrollment, employment
______________
18 For example, the approach we adopt is also used in the NHES and ECLS-B for their
analyses of ECE arrangements (see NCES, 2006a, and Chernoff et al., 2007).

27

status, and language spoken between the mother and focal child.19 For each of
these characteristics, we exclude the 25 cases (representing about 1 percent of the
weighted sample) in which the mother is not present in the household. For the
highest education level, the associate’s degree category includes those with a
vocational or technical diploma. The bachelor’s degree category includes those
with some postbaccalaureate course work but no degree. The mother’s
employment status differentiates between part-time (less than 35 hours per
week) and full-time (35 hours per work or more) employment.
Language Status. We use two approaches for classifying children by language
status. The first is based on the reported language of mother-child
communication, which is ascertained through a question about the primary
language the mother speaks with the child at home and a second on the primary
language the child speaks with the mother. If only English is spoken in both
directions, they are coded in the English-only category. If Spanish is spoken alone
or in combination with English or another language, they are coded as Spanish.
Of those that remain, the next category is those speaking an Asian language alone
or in combination with another language. All those speaking one or more other
languages are in the final residual group. The other language measure is based on
questions asked about the languages spoken by the child’s mother or father. For
parents who speak one or more languages other than English at home with their
child or with other adults, an additional question asked whether they speak
English very well, well, not very well, or not at all. We define linguistically
isolated households as those in which neither parent (or the one parent in a
single-parent household) speaks English only or English very well.20
Economic-Status Measures. We have several ways of classifying children by
economic status.
•

Household income. The survey collected information on annual household
pretax income in 2006 (either a specific income amount or within an

______________
19 If

both parents were present, we also considered measures of family background based on
the characteristics of both parents and found little difference in our results. More children were in
families with no father present than were in those with no mother present.
20 This definition is similar to one used by the U.S. Census Bureau that defines a linguistically
isolated household as one in which no person age 14 or older speaks English only or English very
well. We cannot operationalize this same definition because we do not know language status for
other household members age 14 and olser. Thus, our definition is specific to the language status
of the focal child’s coresident parents.
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income range). Those reporting income in a range were assigned the
midpoint of the range for any calculations based on income amounts.21
•

Income-to-poverty ratio. Income is measured relative to the federal povertyline cutoffs defined by the U.S. Census Bureau to measure the official
poverty rate. The federal poverty-line thresholds are the same for all 50
states, are adjusted annually to account for inflation, and vary with the
number of adults and children in the household. For 2006, the average
threshold for a four-person family was $20,614. Those with incomes below
the poverty cutoff are considered to be poor.

•

Eligibility for subsidized ECE programs. Preschool-age children in California
may be eligible for a number of subsidized ECE programs depending on
their family incomes (see Karoly, Reardon, and Cho, 2007, for a more
complete discussion). Head Start eligibility is based on having income
below the federal poverty guideline, which equaled $20,000 for a family of
four during the period covered by our data.22 In addition, family income is
one criterion for eligibility for free or subsidized California Title 5 childdevelopment programs (e.g., California State Preschool and General Child
Care and Development) and also for free or subsidized care through the
voucher- or certificate-based AP program.23 The CDE establishes income
ceilings based on 75 percent of state median income. During the period
covered by our data, a family of four with annual income below $26,004
would be eligible for fully subsidized care, while those with income
between $26,004 and $48,372 would be eligible for the free part-day
California State Preschool program or would be required to pay a slidingscale fee for the General Child Care and Development program and the

______________
21 The income ranges were at $5,000 intervals up to $20,000, $10,000 intervals from $20,000 to
$100,000, and one remaining interval up to $135,000, followed by the open-ended interval above
$135,000.
22 The federal poverty guidelines, issued annually by the U. S. Department of Health and
Human Services, are a simplified version of the federal poverty thresholds used by the Census
Bureau to measure the poverty rate. The guidelines vary only with family size and are also
adjusted annually with inflation. Separate guidelines are issued for Alaska, Hawaii, and the
remaining 48 contiguous states and Washington, D.C. combined. Since the guidelines for any
given year are usually based on the poverty thresholds one year earlier, they will be lower than
the poverty thresholds for the same income year. Thus, a smaller percentage of families at a given
point in time will have income below the poverty guidelines than will have income below the
poverty thresholds.
23 The AP program applies to families on welfare (i.e., California Work Opportunity and
Responsibility to Kids [CalWORKs]) or with low income.
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AP program.24 Given this income-based eligibility structure, we classify
children based on family income in 2006 into four eligibility groups:
eligible for Head Start and state programs with full subsidy (i.e., income
below the federal poverty guideline); eligible for state programs only,
with a full subsidy (i.e., income between poverty and the state ceiling at
which fees apply); eligible for state programs only, with a partial subsidy
(i.e., income between the ceiling at which fees apply and the state
eligibility ceiling); and not eligible for federal or state subsidies (i.e.,
income above the state ceiling).
Economic Disadvantage. We use the definition employed by the CDE to classify
students by economic status in the Standardized Testing and Reporting (STAR)
system, the source of statewide standardized student-achievement tests starting
in second grade (see Cannon and Karoly, 2007, for an analysis of these data).
Those classified as economically disadvantaged are eligible for the free- or
reduced-price–lunch program (meaning that income is less than 185 percent of
the federal poverty guideline given family size) or the highest parent-education
level is below a high-school diploma.
Geographic Location. Based on the county of residence, we classify the sample into
four geographic areas representing, in all but one case, a regional group of
counties. The county groupings exclude the 26 counties that were not eligible for
the on-site observation (see the map in Appendix A). Of the remaining 32
counties (which contain about 97 percent of the population of preschool-age
children), Los Angeles has sufficient sample to be separately tabulated. The other
three groups consist of the nine Bay Area counties (Alameda, Contra Costa,
Marin, Napa, San Francisco, San Mateo, Santa Clara, Santa Cruz, and Sonoma),
the other four large Southern California counties (Orange, Riverside, San
Bernardino, and San Diego), and the remaining 18 counties that comprise the
Central Coast, Central Valley, and Capitol Region (El Dorado, Fresno, Kern,
Kings, Madera, Merced, Monterey, Placer, Sacramento, San Benito, San Joaquin,
San Luis Obispo, Santa Barbara, Solano, Stanislaus, Tulare, Ventura, and Yolo).
The weighted tabulations in Table 2.1 show a slightly larger share of preschoolage children in California in the three-year-old age cohort than in the cohort a
______________
24 As

of January 2007, a family of four with income at the state income ceiling (i.e., the
maximum income allowed for eligibility) would pay $19.20 per day for a full-day program (6 or
6.5 hours per day) and $9.60 per day for a part-day program (Karoly, Reardon, and Cho, 2007). If
family income was at the minimum level at which fees applied, the fees would be $2.00 per day
for a full-day program and $1.00 per day for a part-day program.
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year older, and a higher fraction are boys than girls.25 Just over half the
population is estimated to be Latino, followed by 27 percent white, 10 percent
Asian, and 6 percent African American. The majority of children (85 percent)
reside in a two-parent family (married or partnered). For an estimated 41 percent
of preschool-age children, the mother was born outside of the United States. An
equal percentage—28 percent of preschool-age children—have a mother with
less than a high-school degree and have a mother with a bachelor’s degree or
higher. For 12 percent of preschool-age children, the mother is enrolled in school,
while about half have a mother that is working, and nearly one-third have a
mother working full time. English is the only language of communication
between the child and his or her mother for an estimated 64 percent of
preschoolers, while 29 percent speak Spanish with their mothers, either alone or
in combination with another language (typically English). Just over one in four
preschool-age children are classified as being in a linguistically isolated
household because neither parent speaks English only or English very well.
There is considerable economic diversity across the population of California
preschool-age children. About 21 percent are reported to have annual household
income below $20,000, while another 20 percent are in households with income
above $100,000. Using the federal poverty definitions, an estimated 21 percent of
preschool-age children are classified as poor, while another 25 percent have
income between 100 and 200 percent of poverty. About 53 percent of preschoolage children would qualify for one or more federally- or state-subsidized ECE
programs. A similar percentage, 48 percent, meet the STAR definition of
economically disadvantaged because of low income or low parental education.
Comparing across cohorts, we see that the characteristics are generally very
similar, especially after accounting for sampling variability. Indeed, none of the
differences across the two cohorts in the characteristics is statistically significant.
Finally, before continuing to the analysis of the household data in the next
section, we note that our focus on kindergarten-entry cohorts is predicated on the
assumption that children in the four-year-old cohort will enroll in kindergarten
in the fall of 2007, since they are age eligible at that point. Therefore, we assume
that the ECE arrangements observed in the survey are for the year prior to
kindergarten entry. Of course, not all age-eligible children will enroll, for a
variety of reasons. However, as indicated in Table 2.2, when parents of children
in the older cohort were asked about plans for kindergarten enrollment in the
______________
25 The sample of three- and four-year-olds for California in the 2005 ACS, which we used to
post-stratify the sampling weights, shows the same pattern with respect to cohort and sex.
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Table 2.2—Plans to Enroll in Kindergarten for Fall 2007 for Four-Year-Old Cohort
in California
Planned Enrollment for Fall 2007

Percent
Distribution

Plan to enroll
Do not plan to enroll
Believes not eligible for public or private school
Hold back so more prepared
Will be home schooled
Other reason
No response
N (unweighted)

95.6
0.3
1.4
1.3
1.4
2.2
1,009

SOURCE: RAND California Preschool Study household survey data.
NOTE: Totals may not sum to 100 because of rounding.

fall, 96 percent responded that they planned to enroll their children. If we
include those who will be home schooled, the percentage rises to 97 percent. Just
over 1 percent plan to hold their children back a year so that they could be more
prepared. Thus, for nearly all the children in our sample in the older cohort, the
ECE arrangements observed in this study are those that apply in the year before
kindergarten entry. Assuming that members of the three-year-old cohort would
enroll at the same rate in kindergarten when they are age eligible, the ECE
arrangements observed for that cohort are for the period two years prior to
kindergarten entry.

3. ECE Arrangements for California’s PreschoolAge Children
As noted in Chapter One, one of the main motivations for conducting the
household survey as part of the RAND California Preschool Study is to obtain
information about the ECE arrangements for a representative sample of
preschool-age children in California. In this chapter, we employ these data to
estimate the fraction of children in any nonparental care or early education
arrangement, as well as the distribution across settings, such as center-based
arrangements and home-based care provided by relatives or nonrelatives. How
children are distributed in terms of time spent in ECE arrangements and the age
at which the arrangement began are also explored. In addition, we consider the
extent to which parents use ECE arrangements to support their own time in
school and the labor market. Throughout the chapter, we use the data to perform
separate analyses by the age cohort of the child (as defined in Chapter Two), as
well as analyses of differences in ECE-use patterns by the child and family
background characteristics discussed in Chapter Two. Before presenting the
results, we briefly discuss the measures of ECE arrangements used in the
chapter.
In terms of ECE use overall and by type of setting, our analysis leads to the
following key findings:
•

Three out of four preschool-age children in California are in some form of
regular nonparental care, with most of these children in one regular
arrangement (57 percent overall) in contrast to having two or more
arrangements (the other 18 percent).

•

Center-based ECE is the dominant type of ECE arrangement for
preschool-age children in California, with 67 percent of four-year-olds and
51 percent of three-year-olds in one or more center-based settings that
include Head Starts, preschools, prekindergartens, nursery schools, and
child-care centers. About 20 percent of children at these ages are in one or
more home-based relative-care arrangements, while just 13 percent use
home-based nonrelative care (which may include family child-care
homes). While three-year-olds are significantly less likely to be in center-
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based settings, they use home-based arrangements with relatives and
nonrelatives at similar rates to their four-year-old counterparts.
•

The patterns of ECE use often exhibit sizable variation across groups of
preschool-age children classified by demographic and family-background
characteristics. When classified by race-ethnicity, the lowest rates of use of
any ECE arrangements and any center-based arrangements are found for
children of Mexican heritage. Use of any ECE is highest for African
Americans, while use of center-based ECE is highest for Asians. These
patterns, however, can largely be explained by differences across raceethnic groups in other characteristics, such as maternal education,
employment, and language status, as well as measures of family economic
status.

•

Family economic status is strongly associated with ECE use, even after
controlling for other factors. The general pattern is one of rising rates of
ECE use overall and of center-based arrangements as measures of
economic status increase (e.g., income, income relative to the poverty
level). There is some evidence of a dip in use of any ECE arrangements
and center-based arrangements for families with income just above the
poverty level, a group that is less likely to qualify for subsidized programs
(or have lower priority to participate in the existing programs, which are
rationed because of underfunding) but for whom family income is low
enough that nonsubsidized ECE arrangements may not be affordable.

•

Other significant relationships, even after controlling for other factors,
show lower rates of any ECE use overall for three-year-olds than for fouryear-olds, for those in two-parent families than for those in one-parent
families, for mothers with the lowest education levels than for those with
the highest, for mothers not enrolled in school than for those in school,
and for mothers not employed than for those employed (with no
difference based on part-time or full-time status). Of these factors, only the
cohort and maternal-education differences are evident in explaining use of
center-based settings.

The analysis also generates several notable results with respect to the intensity of
ECE participation and the starting age for ECE arrangements:
•

On average, children at this age spend 27 hours per week in all ECE
arrangements combined. Defining full-time participation as 30 or more
hours per week, most preschool-age children fall below this threshold.
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The full-time threshold is met for 42 percent of preschool-age children,
while 27 percent fall below 15 hours per week. Weekly hours in centerbased settings are somewhat lower than in home-based arrangements,
and full-time participation is also lower. Although three-year-olds are less
likely to be in any nonparental care or center-based arrangements, threeyear-olds in care spend an amount of time each week in ECE
arrangements that is similar to that of four-year-olds.
•

There is some variation in ECE-use intensity by child and family
characteristics. One of the strongest associations is the higher hours of
ECE use overall and the incidence of full-time use for mothers working
full time. Preschool-age children in single-parent families also spend more
hours in all ECE arrangements and center-based settings. The most
pronounced difference by language status is more hours in all
arrangements and center-based arrangements for children who
communicate with their mothers in an Asian language.

•

The starting age for current ECE arrangements differs for center-based
and home-based arrangements. Typically, center-based arrangements for
preschool-age children begin closer to when they are age 3 or older. In
contrast, the modal starting age for current home-based care is before 6
months of age. Another common starting age for current home-based care
is after age 2.5, the age at which most center-based arrangements begin.

Finally, with respect to the use of ECE arrangements to support parent education
and employment, we find the following:
•

Use of ECE arrangements for preschool-age children is not solely to allow
parents to be in school or in the labor market. Overall, parents reported
that, for 17 percent of ECE arrangements, they or their spouse or partner
were not usually working, looking for a job, or in school during any of the
time the child spent in the arrangement. That fraction is 20 percent for
center-based settings, compared with 8 percent for home-based
arrangements. For four-year-olds, nearly one in four center-based
arrangements is not associated with hours that the parent or parents need
care in order to be in school or the labor market.

Measures of ECE Arrangements
Responses from parents for the sample of 2,025 preschool-age children provides
the core information about whether children are in any nonparental care or early
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education and, for those in care, the number and types of arrangements and the
features of those arrangements. Parents were first asked about regular care or
early education arrangements they had for the focal child, defined as care
received on a regular basis from someone other than the child’s parents or legal
guardians, including “regular care and early childhood programs, whether or
not there is a charge or fee, but not occasional baby-sitting or backup care
providers.” Using this definition, parents were asked whether their child
currently receives care in Head Start; in a child-care center, nursery school,
preschool, or prekindergarten program; from a relative other than a parent; or
from a nonrelative either in the child’s home or someone else’s home. Parents
could report that they use multiple sources of care, and, within each of the four
care types, they were asked to report the number of separate arrangements.
Parents who reported using any nonparental care were then asked to answer a
series of questions related to each arrangement, for up to three arrangements in
total, starting with the arrangement in which the child spends the most time and
continuing with the next-most hours of care, and finally to the third-most hours
of care. Parents reporting more than three arrangements were asked to report the
total hours for all remaining arrangements.
In this chapter, we focus on the following aspects of ECE arrangements as
reported by parents:
•

use of any ECE arrangements (including both center- and home-based)

•

number and types of ECE arrangements, differentiating between centerand home-based settings

•

time spent in all ECE arrangements and separately within setting type,
accounting for hours per week, days per week, and hours per day

•

starting age for ECE arrangements, across all arrangements and separately
within setting type

•

work or school status of parent(s) while the child is in care for all
arrangements and separately within setting type.

Throughout this chapter, center-based settings are defined to include Head
Starts, preschools, prekindergartens, nursery schools, child-care centers, and
other center-based programs. Home-based settings may include care by a
relative or nonrelative in the child’s home or the provider’s home. Licensed
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family child-care homes are included in the home-based category, as well as
license-exempt providers.26
Parent reports on other features of center-based settings, such as the number of
adults and children in the room or group or cared for at the same time (and the
associated child-adult ratio) are presented in Chapter Four, along with the
equivalent measures reported by center-based providers during the telephone
survey or observed during the on-site visits. This allows us to assess the accuracy
of parents’ knowledge about key aspects of their center-based ECE
arrangements. Some of the features reported by parents about home-based care
arrangements are presented in Appendix E. Ratings by parents of the importance
of a series of features in selecting each ECE arrangement, both center- and homebased, are discussed in Chapter Five.
For the most part, item response rates were very high for the measures listed
previously, so there are few missing cases. When a respondent indicated that he
or she did not know the answer to a question or refused, we treat the item as
missing and exclude that case from the analysis. All results presented in this
chapter are weighted to represent the population of preschool-age children in
California. Standard errors associated with our estimates are included in the
tables or in the supplemental tables in Appendix B.
Given our interest in differences across groups of children defined by the child or
family characteristics discussed in Chapter Two, as part of our analysis in this
chapter, we perform statistical tests, using the weighted data, for the measures of
ECE use. For any given measure (e.g., mean, percentage, or percentage
distribution), the general form of these tests is a null hypothesis of equality
between groups, where groups are defined by cohort, race-ethnicity, and so on.
Given the number of tests performed, one concern is that we may increase the
rate of false positives (also known as type I error). In other words, the issue is
that, through multiple testing, we would reject the null hypothesis of equal
outcomes between groups too often and falsely infer that there are more
between-group differences than there actually are. To guard against this issue of
multiple inferences, we use Benjamini and Hochberg’s (1995) approach to control
for the false discovery rate—that is, the expected proportion of falsely rejected
______________
26 Under

California’s Title 22, an individual may care for his or her own children and
children from one other unrelated family without being required to be licensed as a small or large
family child-care home.
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hypotheses.27 In doing so in this chapter, we define families of tests by the
measure of interest defined previously (i.e., use and number of ECE
arrangements, time spent in ECE arrangements, starting age for ECE
arrangements, and work or school status of parents) and set the false discovery
rate at 5 percent (alpha of 0.05).28 In general, results in this chapter that are
statistically significant at the 1 percent level based on single inference remain
significant according to the Benjamini and Hochberg multiple-comparison
procedure. In many cases, differences that are statistically significant the 5
percent level also remain significant after accounting for multiple testing. The
table notes indicate when the multiple-comparison procedure gives different
results from traditional single inference.

Number and Types of ECE Arrangements
We begin by examining the number of types of ECE arrangements that parents
report for their preschool-age children, both in total and separately by our two
age cohorts. We then consider differences in these use patterns by child and
family background characteristics.
Most Preschool-Age Children in California Are in Regular Care or Early
Education
Table 3.1 shows that the vast majority of preschool-age children in California are
in some form of regular care or early education. For both three- and four-yearolds combined, 75 percent are reported to have at least one regular ECE
arrangement. The fraction with regular ECE arrangements is higher for fouryear-olds than for three-year-olds, as might be expected (79 versus 71 percent),
although the difference is not statistically significant at conventional levels (p =
0.08).
Table 3.1 further indicates that most children in regular ECE have just one
arrangement—57 percent overall or about 75 percent of those with any
nonparental care. A minority of children at this age—just 14 percent overall—
have two regular arrangements, while a small residual of 4 percent have three or
______________
27 Benjamini and Hochberg (1995) showed that controlling for the false discovery rate is a
more powerful test than the more conservative Bonferonni approach of controlling for the
familywise error rate.
28 In particular, the statistical tests associated with the following tables are treated as separate
families of tests: Tables 3.1 through 3.3, Tables 3.4 through 3.6; Table 3.7, and Table 3.8.
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Table 3.1—Use of Any ECE Arrangement and Number of Arrangements for Preschool-Age
Children in California, Total and by Cohort

25.2 (2.1)
74.8 (2.1)

28.9 (2.9)
71.1 (2.9)

21.2 (3.2)
78.8 (3.2)

*

ECE by number of arrangements
Parental care only
One arrangement
Two arrangements
Three or more arrangements

25.2
56.6
14.0
4.3

28.9
55.6
10.6
4.9

21.2
57.5
17.7
3.6

*

N (unweighted)

Total

(2.1)
(2.4)
(1.6)
(1.0)

2,025

3-Year-Olds

By Cohort
4-Year-Olds

Measure (% Distribution)
Use of ECE arrangements
Parental care only
Any ECE arrangements

(2.9)
(3.2)
(1.8)
(1.4)

1,016

(3.2)
(3.7)
(2.7)
(1.3)

Signif.

1,009

SOURCE: RAND California Preschool Study household survey data.
NOTE: Standard errors in parentheses. Sample is all children. Asterisks denote the statistical significance
for a test of the null hypothesis of equal percentage distributions across cohorts. * = statistically significant at the
10 percent level. ** = statistically significant at the 5 percent level. *** = statistically significant at the 1 percent
level. — = difference is not significant at 10 percent level or better. † = statistically significant at a 5 percent false
discovery rate. Totals may not sum to 100 because of rounding.

more arrangements.29 Again, the differences across the two age cohorts are not
statistically significant.
Center-Based ECE Is the Dominant Setting for Preschool-Age Children,
Especially Four-Year-Olds
To examine ECE arrangements by setting, we define three ECE types: centerbased ECE (Head Start, nursery school, preschool, prekindergarten program, or
child-care center); relative care; and nonrelative care.30 Table 3.2 reveals that
center-based ECE is the most common setting for preschool-age children. Among
all preschool-age children (top panel), 59 percent have at least one center-based
arrangement, three times the rate of use of relative-based care (20 percent) and
more than four times the rate of use of nonrelative care (13 percent). Since
children can be in more than one arrangement across these three ECE types, the
______________
29 Among those with two ECE arrangements, the most common are one center-based
arrangement combined with a relative care arrangement (7 percent overall) and one center-based
arrangement combined with a nonrelative care arrangement (nearly 4 percent overall).
30 For a total of 66 out of 2,075 separate ECE arrangements, parents reported that the
arrangement was center-based but provided in a home. An examination of the number of
children in the care group, combined with data matched to the provider survey, indicated that
these cases were more accurately classified as nonrelative care in a home, in many cases in
licensed family child-care homes. Thus, we reclassified all such cases of center-based care
provided in a home setting as nonrelative care.
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Table 3.2—ECE Arrangements by Setting Type for Preschool-Age Children in California,
Total and by Cohort
Measure

Total
3-Year-Olds
a. Distribution of ECE arrangements for all children

By Cohort
4-Year-Olds

Signif.

ECE by setting type (%)
Any center-based ECE
Any relative care
Any nonrelative care

58.5 (2.4)
20.4 (2.0)
13.2 (1.6)

50.7 (3.2)
21.8 (2.7)
12.5 (2.1)

66.8 (3.6)
19.0 (2.8)
13.9 (2.5)

*** †
—
—

ECE by arrangement with most hours
(% distrib.)
Parental care only
Main arrangement: center-based
Main arrangement: relative
Main arrangement: nonrelative

25.2
52.5
13.7
8.6

(2.1)
(2.4)
(1.6)
(1.4)

28.9
44.7
17.7
8.7

(2.9)
(3.2)
(2.6)
(1.7)

21.2
60.8
9.5
8.5

(3.2)
(3.7)
(1.9)
(2.2)

*** †

ECE by arrangement hierarchy (% distrib.)
Parental care only
Any center-based ECE
Main arrangement: relative
Main arrangement: nonrelative

25.2
58.5
9.7
6.7

(2.1)
(2.4)
(1.5)
(1.3)

28.9
50.7
13.9
6.6

(2.9)
(3.2)
(2.5)
(1.6)

21.2
66.7
5.2
6.9

(3.2)
(3.6)
(1.3)
(2.1)

*** †

N (unweighted)
2,025
1,016
1,009
b. Distribution of ECE arrangements for children with any nonparental care
ECE by setting type (%)
Any center-based ECE
Any relative care
Any nonrelative care

78.1 (2.4)
27.1 (2.5)
17.6 (2.1)

71.3 (3.6)
30.6 (3.6)
17.6 (2.9)

84.7 (3.0)
23.8 (3.5)
17.6 (3.1)

*** †
—
—

ECE by arrangement with most hours
(% distrib.)
Main arrangement: center-based
Main arrangement: relative
Main arrangement: nonrelative

70.2 (2.6)
18.3 (2.1)
11.5 (1.8)

62.8 (3.7)
24.9 (3.5)
12.3 (2.4)

77.2 (3.4)
12.1 (2.4)
10.7 (2.7)

*** †

ECE by arrangement hierarchy (% distrib.)
Any center-based ECE
Main arrangement: relative
Main arrangement: nonrelative
N (unweighted)

78.1 (2.4)
12.9 (1.9)
9.0 (1.7)
1,582

71.2 (3.6)
19.5 (3.3)
9.2 (2.2)
723

84.7 (3.0)
6.6 (1.7)
8.7 (2.6)
859

*** †

SOURCE: RAND California Preschool Study household survey data.
NOTE: Standard errors in parentheses. Sample in panel (a) is all children. Sample in panel (b) is children
with any nonparental care. Asterisks denote the statistical significance for a test of the null hypothesis of equal
percentages or equal percentage distributions across cohorts. * = statistically significant at the 10 percent level.
** = statistically significant at the 5 percent level. *** = statistically significant at the 1 percent level. — = not
significant at the 10 percent level or better. † = statistically significant at a 5 percent false discovery rate. Totals
may not sum to 100 because of rounding.

sum of these percentages (92 percent) exceeds 75 percent in any nonparental care
(see Table 3.1). Among children with nonparental care (panel b), the dominance
of center-based settings is even more evident, with nearly four out of five
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preschool-age children in any nonparental care in one or more center-based
arrangements.
Comparing across cohorts, there is effectively no difference in the use of relative
and nonrelative care for three- versus four-year-olds. However, four-year-olds
are considerably more likely to use center-based ECE—67 percent versus 51
percent overall, or 85 percent versus 71 percent among those in nonparental
care—a difference that cannot be attributable to sampling variation.
The three-way classification of ECE arrangements used in Table 3.2 does not
separately identify children in licensed family child-care homes. Those providers
are included among the nonrelative home-based arrangements, although we did
not ask parents to separately identify such providers. However, we can
distinguish nonrelative care provided exclusively or some of the time in the
child’s own home from care provided exclusively at the provider’s home. The
latter group should include licensed family child-care homes but will also
capture providers caring for children in their own homes who are not licensed.
When we do so (figures not included in the table), we find that 8 percent of
preschool-age children are reported to have one or more care arrangements with
a nonrelative home-based provider outside the child’s own home. Six percent are
cared for by a nonrelative in the child’s own home.
Given the existence of multiple ECE arrangements for nearly one in five
preschool-age children, we further compare the distribution of arrangements
using two approaches for classifying children into a single focal arrangement
type when there is more than one ECE arrangement:
•

Select the arrangement with the most hours as the focal arrangement. Thus, for
children with two or more arrangements, the main arrangement is the one
in which they spend the most hours per week.

•

Use a hierarchy to select the focal arrangement. For children in any centerbased ECE, the center-based setting with the most weekly hours is the
focal arrangement. Otherwise, the setting with the most weekly hours
(relative or nonrelative) is selected as the focal arrangement. This
approach replicates the criterion for selecting the ECE arrangement for
which we asked parental permission to contact the provider and will
therefore match the arrangement for which we may have provider data.

Table 3.2 shows the distribution across ECE arrangements using these two
methods for defining the focal arrangement. These distributions are also plotted
in Figure 3.1, in which panels (a) and (b) show results using the first and second
methods, respectively.
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Figure 3.1—Distribution of Preschool-Age Children in California Across ECE Types,
Total and by Cohort
a. Classified by Main ECE Arrangement

b. Classified by ECE Arrangement Hierarchy

SOURCE: RAND California Preschool Study household survey data.
NOTE: Sample is all children. See Table 3.2 for sample sizes. When there are multiple ECE arrangements for a
child, the focal arrangement tabulated in panel (a) is the arrangement with the most weekly hours. In panel (b), if there is
any center-based care, the focal arrangement is the center-based arrangement with the most weekly hours. Otherwise,
the focal arrangement is the home-based setting (relative or nonrelative care) with the most weekly hours. Totals may not
sum to 100 because of rounding.
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For both cohorts combined, 53 percent spend the most time in a center-based
setting, compared with 59 percent who are in any center-based setting,
regardless of whether it is the arrangement with the most hours. Thus, 6 percent
of children are in a center setting but also some other ECE arrangement in which
they spend more time. This 6 percentage-point differential also applies to the
figures stratified by age cohort. Among three-year-olds, for example, 45 percent
spend the most hours in a center-based arrangement, but 51 percent are regularly
in a center-based setting. Among four-year-olds, those figures are 61 percent and
67 percent, respectively. The same pattern holds when we condition on those in
nonparental care (panel b). Using either method, the distribution across focal
arrangements is significantly different for the two age cohorts. As seen clearly in
Figure 3.1, the older cohort is concentrated most heavily in center-based settings
and less likely to be in relative care than are three-year-olds. The two groups
have similar fractions in nonrelative care.
There Is Meaningful Variation in ECE Arrangements by Child and Family
Characteristics
We now explore how use of nonparental care and center-based ECE varies with
other characteristics beyond the cohort differences examined in Tables 3.1 and
3.2.31 Among the ECE types, we focus on center-based ECE, as it is the dominant
arrangement overall. With fewer children in non–center-based settings, the
sample sizes are relatively small and therefore do not support estimating
differences across groups. We begin by considering the differences in ECE use
for one child or family characteristic at a time. Later, we discuss how the results
vary when we account for the fact that many of the characteristics we examine
are highly correlated, so associations between one characteristic and ECE use
may be explained by variation in other child or family characteristics.
Table 3.3 contrasts the percentage of preschool-age children in parental care only
with those in any nonparental care, as well as the percentage in parental care
only with those in any center-based ECE. Results are shown for an array of child
and family characteristics using definitions discussed in Chapter Two. The
______________
31 With the exception of the measures of household income and income relative to the
poverty level, we drop from the tabulation all cases with a missing value for the characteristic.
This affects no more than 1.2 percent of cases (and often even fewer) for each characteristic.
About 7 percent of cases have missing household-income information, so we retain the group
with missing income information as an additional category in the household-income and incometo-poverty classifications.
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Table 3.3—ECE Use for Preschool-Age Children in California, by Child and Family
Characteristics

Characteristic
Total
Sex
Male
Female
Race-ethnicity
Hispanic or Latino, Mexican
Hispanic or Latino, other
White alone
Black or African American alone
Asian alone
Other race alone or multiracial
Living arrangement
Two parents
Single parent
Nativity of mother
Born outside United States
Born in United States
Highest education of mother
Less than high school
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
School enrollment of mother
Not in school
Currently in school
Employment status of mother
Not employed
Employed part time
Employed full time
Language spoken between mother and child
Other language(s) spoken
English only
Language spoken between mother and child
Spanish
Asian languages
Other languages or combinations
English only
Language isolation
Linguistically isolated
Not isolated

Any
Nonparental ECE
(%)
74.8 (2.1)

Any
Center-Based
ECE (%)
58.5 (2.4)

71.8 (3.1)
78.3 (2.8)

58.0 (3.3)
58.9 (3.6)

67.2
87.8
80.7
90.5
77.2
73.4

49.4
63.5
64.6
64.8
70.8
65.7

(3.6) ***†
(4.5)
(3.6)
(3.1)
(6.0)
(11.4)

(4.0) **
(8.2)
(4.4)
(8.2)
(6.4)
(11.2)

72.4 (2.4) ***†
87.5 (3.0)

57.8 (2.7)
62.5 (5.8)

68.5 (3.5) **†
80.3 (2.7)

55.9 (3.9)
60.9 (3.1)

57.3
75.2
84.0
73.7
85.0
92.0

45.1
59.2
56.7
49.7
73.1
80.1

(4.9) ***†
(5.9)
(3.4)
(8.2)
(3.8)
(2.9)

(5.0) ***†
(6.6)
(5.3)
(9.4)
(4.6)
(6.3)

73.2 (2.4) **†
87.4 (4.1)

57.8 (2.6)
63.9 (6.9)

63.1 (3.4) ***†
87.1 (4.0)
89.7 (2.8)

54.1 (3.5) *
68.7 (5.5)
62.1 (4.2)

65.5 (3.9) ***†
80.3 (2.5)

54.7 (4.2)
60.6 (3.0)

60.2
91.9
74.5
80.3

48.9
85.9
56.2
60.6

(4.7) ***†
(3.7)
(13.0)
(2.5)

61.1 (4.8) ***†
80.0 (2.3)

(4.9) ***†
(6.5)
(15.7)
(3.0)

49.0 (5.0) **†
62.1 (2.8)
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Table 3.3—Continued
Any
Nonparental ECE
(%)

Characteristic

Any
Center-Based
ECE (%)

a

Household income
Up to $10,000
$10,001 to $20,000
$20,001 to $30,000
$30,001 to $40,000
$40,001 to $50,000
$50,001 to $70,000
$70,001 to $100,000
$100,001 to $135,000
$135,001 or more
Income relative to federal poverty line
Less than 100 percent
100 to 150 percent
150 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent

73.5
62.9
67.2
71.6
82.4
73.4
82.9
93.9
96.5

(7.3) ***†
(6.9)
(6.5)
(7.3)
(6.4)
(6.8)
(5.1)
(2.5)
(1.9)

64.7
46.7
51.5
51.5
65.2
40.1
75.5
70.8
88.3

(8.4) ***†
(7.0)
(7.2)
(8.2)
(9.1)
(6.8)
(5.5)
(7.2)
(3.5)

65.3
65.5
69.7
80.7
84.5
94.4

(5.5) ***†
(6.4)
(7.7)
(5.3)
(3.8)
(1.9)

51.9
49.6
51.1
59.4
63.5
81.6

(6.0) ***†
(6.7)
(8.3)
(6.9)
(5.2)
(4.6)

65.6
62.1
74.3
87.3

(5.7) ***†
(7.3)
(4.8)
(2.4)

52.5
44.0
56.5
69.3

(6.2) ***†
(7.6)
(5.7)
(3.4)

a

a

Income eligibility for ECE subsidies
Eligible for Head Start and state programs
Eligible for state programs only, full subsidy
Eligible for state programs only, partial subsidy
Not eligible for federal or state subsidy
Missing income

a

Economic status
Economically disadvantaged
Not economically disadvantaged
Geographic location
Bay Area counties
Central California counties
Los Angeles County
Other Southern California counties
N (unweighted)

50.6 (7.9)

39.8 (7.5)

65.2 (3.6) ***†
86.4 (2.2)

48.6 (3.8) ***†
69.5 (3.1)

73.5
80.2
76.9
67.7

61.5
62.1
57.8
50.8

(3.7)
(4.1)
(4.4)
(4.7)
1,582

(4.1)
(5.2)
(5.0)
(4.8)
1,287

SOURCE: RAND California Preschool Study household survey data.
NOTE: Standard errors in parentheses. Sample is all children. Asterisks denote the statistical
significance for a test of the null hypothesis of equal percentages across groups defined by child or family
characteristics. * = statistically significant at the 10 percent level. ** = statistically significant at the 5 percent
level. *** = statistically significant at the 1 percent level. † = statistically significant at a 5 percent false
discovery rate.
a
The missing–income-information group is included, for purposes of significance testing, in the
disaggregation by household income, by income relative to the poverty level, and by income eligibility for
ECE subsidies.
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Figure 3.2—ECE Use for Preschool-Age Children in California, by Measures of Child and
Mother Characteristics

SOURCE: RAND California Preschool Study household survey data.
NOTE: Sample is all children. See Table 3.3 for sample sizes.
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Figure 3.3—ECE Use for Preschool-Age Children in California, by Measures of Economic
Status

SOURCE: RAND California Preschool Study household survey data.
NOTE: Sample is all children. See Table 3.3 for sample sizes.
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results in the first row for all preschool-age children are the same figures
reported in Tables 3.1 and 3.2. For each characteristic, asterisks are used to
denote statistical significance of differences across groups in the percentage with
any nonparental ECE and the percentage with any center-based ECE. For
characteristics with more than two groups (e.g., race-ethnicity), the statistical test
is a joint test of the equality of the percentages. Use of any nonparental care and
any center-based ECE are plotted in Figures 3.2 and 3.3 for a subset of the child
and maternal characteristics and the various measures of economic status
included in Table 3.3.
Consider first patterns by the demographic characteristics of the child. While
there are no significant differences in the two ECE measures for boys compared
with girls, there are significant differences by race-ethnicity. The lowest rates of
use of any nonparental care and any center-based ECE are for children of
Mexican heritage (67 and 49 percent, respectively). Other Hispanics and African
Americans have higher use rates overall (88 and 91 percent, respectively) than do
whites and Asians (81 and 77 percent, respectively). But that pattern does not
hold for center-based ECE. Instead, use of any center-based ECE is highest
among Asians (71 percent), while African Americans, whites, other Latinos, and
the residual other group all have similar rates of center-based ECE (64 to 66
percent).
Other family and maternal characteristics are also associated with differences in
ECE use.32 Use of any nonparental care is higher for preschool-age children in
single-parent families than for those in two-parent families and for children of
native-born mothers than for those whose mothers were born abroad, but these
characteristics are not strongly associated with use of center-based ECE. More
striking is the strong education gradient in terms of use of any ECE and use of
center-based ECE, shown in Table 3.3 and plotted in Figure 3.2. Just 57 percent of
children are in nonparental care when the mother has less than a high-school
diploma, compared with 92 percent for those with a graduate or professional
degree. The use of any care shows a dip for those with an associate’s or
vocational or technical degree, otherwise breaking a pattern of rates of ECE use
more or less steadily increasing with mother’s education. Use of center-based
ECE ranges from 45 to 80 percent across these two education extremes, with a
______________
32 The tabulations by mother characteristics in Table 3.3 drop the 1.2 percent of cases with no
mother present. The findings are similar when we instead define variables based on
characteristics of both mother and father or whichever is present in the case of single-parent
families.
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similar dip in participation rates among those with more than a high-school
diploma but less than a college degree.
It is not unexpected to see that patterns of ECE use vary with the mother’s school
enrollment and employment status. Use of any nonparental care is higher for
those in school and those working, although the rates are similar whether the
mother is working part time (less than 35 hours per week) or full time (35 or
more hours per week). The lack of a difference in center-based ECE use for those
in school reflects a higher reliance among mothers in school on relative care.
We also see that language and linguistic isolation are associated with significant
differences in patterns of ECE use.33 Contrasting children by whether motherchild communication is English only or is in one or more languages (that might
include English), we see a statistically significantly higher rate of ECE use overall
among the former but no significant difference in use of center-based ECE.
However, when we account for whether the other language for mother-child
communication is Spanish (alone or with other languages), an Asian language
(alone or with other languages), or some other language or combination of
languages, significant differences are found both in the use of any nonparental
care and in the type of care used. Any care use and center-based ECE use are
lowest among Spanish speakers (60 and 49 percent) and highest among those
speaking an Asian language (92 and 86 percent). Those speaking only English fall
in between (80 and 61 percent). Finally, when we examine differences for
children in linguistically isolated households—those in which neither parent
speaks English only or English very well—we see both lower ECE use overall
and lower use of center-based ECE for children of linguistically isolated parents.
The last set of characteristics captures differences in economic status defined by
household income, income relative to the federal poverty level, income eligibility
for ECE subsidies, and being economically disadvantaged (eligible for free or
reduced-price lunch or parent education is less than a high-school diploma). For
each measure, there are statistically significant differences in the use of any ECE,
as well as the use of center-based ECE, with consistently lower rates of use for
those with lower economic status. For example, the gap in use overall and in
center-based ECE is 20 percentage points between the lowest and highest income
groups. The gap is closer to 30 percentage points when income relative to the
poverty level is the metric.
______________
33 Similar patterns are found when we classify children by language spoken with either
parent or in the household more generally.
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Figure 3.3 highlights these patterns and some of the deviations from a monotonic
relationship. For example, while the general pattern is use of nonparental care
and center-based ECE increasing as income rises, there is a dip in use when
household income is between $10,000 and $30,000 and when income is between
$50,000 and $70,000. When income is adjusted relative to needs based on the
poverty thresholds, there is a flat region (up to 200 percent of the poverty level)
in which there is little difference in ECE use as economic status rises. And
classifying children by income eligibility for public subsidies shows the lowest
rates of any ECE and center-based arrangements for those with income too high
for Head Start eligibility but still eligible for a full state subsidy. Given that the
state programs are underfunded and those families with the lowest incomes
have priority for Title 5 programs, this low-income group is caught in the
middle: not being able to obtain access to public subsidies but having income too
low to afford high-quality ECE programming.
Given that many of the characteristics examined in Table 3.3 are interrelated, it is
useful to consider whether the patterns evident when we examine the
relationship between any one characteristic to ECE use is still present when we
control for other correlated factors. In other words, can other correlated
characteristics explain some or all of the differences for certain characteristics? To
answer this question, we estimated a multiple-regression model including the
various demographic and maternal characteristics in Table 3.3 along with one of
the four economic-status measures (see Appendix C for the regression results).34
For the use of any ECE, significant associations remain, after controlling for other
characteristics, with cohort, race-ethnicity, living arrangements, maternal school
enrollment, maternal work, mother-child language, and the economic-status
measures. Only cohort, mother-child language, and the economic-status
measures remain significant in predicting the use of center-based ECE.
Interestingly, in a multivariate framework, Latinos of Mexican origin are no
longer significantly different from whites in their use of any ECE or center-based
ECE. Likewise, Spanish speakers and those who are linguistically isolated are no
longer significantly different in their use of ECE overall and center-based
arrangements from their counterparts who speak English only or who are not
linguistically isolated. At the same time, controlling for family income and other
______________
34 The four economic-status measures are highly correlated, so we include only one measure
in the regression model at a time. Likewise, we include either the two-way classification of
mother-child language (English only versus all others) or the more detailed version, but not both
at the same time.
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factors, Asians remain significantly less likely than whites to use any ECE,
although there is no significant difference between the two groups in their use of
center-based ECE controlling for other factors. Children who speak an Asian
language with their mothers remain significantly more likely to be in any ECE
arrangements and center-based arrangements than are those who speak English
only. For mother’s education, the significant contrasts that remain in the use of
both nonparental ECE and center-based arrangements are the gaps between the
lowest and two highest education groups. Likewise, there is a strong income
gradient that remains in the use of any ECE arrangements and center-based
arrangements, holding all else constant.
For the most part, these variations in ECE arrangements with the characteristics
of the child and the child’s family are consistent with those in prior studies for
the United States and California, as discussed in Chapter One. The strong
positive association between socioeconomic status and use of any ECE and
center-based ECE indicates that the groups of children who could potentially
benefit most from well-designed early learning programs are least likely to be
enrolled in programs that might prepare them for kindergarten. The California
children with the lowest levels of participation—for example, those with low
maternal education or low family income—are the same groups of children who
start out behind in terms of measures of school readiness and remain behind as
they progress through elementary school (see Cannon and Karoly, 2007).

Time in ECE Arrangements
For each ECE arrangement, regardless of type, parents were asked to report total
weekly hours and number of days per week in that arrangement. In this section,
we use these data to examine weekly hours in care, days per week in care, and
hours per day (calculated from the first two measures) for all preschool-age
children and by cohort. We also consider differences in weekly hours for children
with different characteristics. Another dimension of time in care is the starting
age, which we examine for each current arrangement. Finally, we also consider
the extent to which parents are participating in the labor force or are in school
during the hours their children are in care.
Most Preschool-Age Children in Nonparental ECE Are Less Than Full Time
We begin by considering total weekly hours given that a child is in nonparental
ECE. As reported in Table 3.4, for this measure, we aggregate across all ECE
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Table 3.4—Total Weekly Hours in ECE Arrangements Across Arrangement Types for
Preschool-Age Children in California in Nonparental Care, Total and by Cohort
By Cohort
Measure
All arrangements
Mean hours
Median hours
Percent 30 or more hours per week
N (unweighted)
Center-based arrangements
Mean hours
Median hours
Percent 30 or more hours per week
N (unweighted)
Home-based arrangements
Mean hours
Median hours
Percent 30 or more hours per week
N (unweighted)

Total

3-Year-Olds

4-Year-Olds

Signif.

26.8 (0.5)
22.0 (n.a.)
42.0 (1.3)

27.3 (0.7)
24.0 (n.a.)
45.0 (1.9)

26.3 (0.6)
20.0 (n.a.)
39.2 (1.7)

—
n.a.
—

1,582

723

859

21.6 (0.4)
16.0 (n.a.)
30.5 (1.3)

22.8 (0.7)
15.0 (n.a.)
34.0 (2.1)

20.7 (0.4)
16.0 (n.a.)
27.7 (1.6)

1,287

530

757

25.3 (0.8)
24.0 (n.a.)
35.7 (1.9)

26.2 (1.0)
24.0 (n.a.)
39.8 (2.8)

24.3 (1.2)
20.0 (n.a.)
30.8 (2.7)

326

310

636

—
n.a.
—

—
n.a.
—

SOURCE: RAND California Preschool Study household survey data.
NOTE: Standard errors in parentheses. Sample is all children in nonparental care or arrangement type. Asterisks
denote the statistical significance for a test of the null hypothesis of equal means or equal percentages across cohorts. * =
statistically significant at the 10 percent level. ** = statistically significant at the 5 percent level. *** = statistically significant
at the 1 percent level. — = not significant at the 10 percent level or better. † = statistically significant at a 5 percent false
discovery rate. n.a. = not applicable.

arrangements for all children in nonparental care. We also calculate total weekly
hours in center settings for children in center-based arrangements and total
weekly hours in home-based settings for children in relative or nonrelative care.
These three measures are reported in Table 3.4, both for mean and median
weekly hours for all preschool-age children in nonparental care and separately
by age cohort. We also report the percentage in care for 30 or more hours per
week, which we use as a measure of full-time status. In addition, we plot in
Figure 3.4 the distribution of children in ECE arrangements across intervals of
weekly hours to more fully display the distribution of hours across all
arrangements and separately for center- and home-based arrangements. Given
that the cohort differences in weekly hours tend to be small and, in all cases,
statistically insignificant at the 5 percent level or better, the distribution of hours
in Figure 3.4 is shown for the two age cohorts combined.
Across all ECE arrangements, most children fall below the 30-hour cutoff we use
to define full-time care. The survey data indicate that preschool-age children in
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Figure 3.4—Distribution of Total Weekly Hours in ECE Arrangements Across Arrangement
Types for Preschool-Age Children in California in Nonparental Care

SOURCE: RAND California Preschool Study household survey data.
NOTE: Sample is all children in nonparental care or arrangement type. See Table 3.4 for sample sizes within
arrangement type. Totals may not sum to 100 because of rounding.

ECE spend an average of 27 hours per week in all ECE arrangements combined.
The typical or median child spends 22 hours in all arrangements, indicating that
the distribution of weekly hours is skewed toward more hours. Across both
cohorts, 42 percent spend 30 or more hours per week in all ECE arrangements,
while 27 percent spend fewer than 15 hours per week across all arrangements.
Similar patterns hold for center- and home-based arrangements, with somewhat
more hours in the latter. On average, children in center-based arrangements
participate for 22 hours per week, while those in home-based settings spend an
average of 25 hours per week. Likewise, just 31 percent are in center-based
settings full time, compared with 36 percent in home-based care full time.
Viewed in terms of the full distribution of hours shown in Figure 3.4, it is evident
that the distribution of hours in center-based settings has more children
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concentrated at 10 to 19 hours per week than does the distribution of home-based
care, which has higher concentrations of preschool-age children at 20 to 29 hours
and 40 or more hours.
Although we saw earlier that three-year-olds are less likely to be in any
nonparental care and center-based arrangements, Table 3.4 shows that,
conditional on being in any ECE, three- and four-year-olds spend similar
amounts of time in ECE on average overall and within both center- and homebased settings.
Patterns of ECE Intensity, as Measured by Days per Week and Hours per Day,
Vary by ECE Setting
Total weekly hours are a combination of days per week and hours per day in
care. Since we did not ascertain the specific days in care for each ECE
arrangement and hours for each day of the week, it is problematic to try to
aggregate across ECE arrangements to derive a measure of total days per week
and hours per day accounting for all arrangements. Instead, we proceed by
treating the ECE arrangement as the unit of analysis.
Table 3.5 shows days per week for the average ECE arrangement in panel (a) and
hours per day for the average arrangement in panel (b). Again, we look across all
arrangements and separately within center- and home-based arrangements. The
differences between the two cohorts tend to be small, and the only statistically
significant cohort differences are for days per week and hours per day across all
arrangements. Thus, we concentrate on the results for all preschool-age children
and point to differences across age groups only when they are larger.
As seen in Table 3.5, the average ECE arrangement for preschool-age children is
for just under four days per week, while the typical arrangement is actually five
days per week. Just over five hours per day are spent in the average ECE
arrangement, while four hours per day is the typical time intensity. Four-yearolds spend a fraction of a day (0.3 days) longer in the average ECE arrangement
than their three-year-old counterparts do, but they spend fewer hours per day
(0.6 hours). The average number of days per week is somewhat higher for centerbased arrangements than for home-based arrangements (4.1 versus 3.6 days). At
the same time, hours per day are shorter by about an hour for those in centerbased arrangements than for those in home-based settings (4.8 versus 5.9 hours
per day).
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Table 3.5—Days per Week and Hours per Day in ECE Arrangements for Preschool-Age
Children in California in Nonparental Care, Total and by Cohort
By Cohort
Measure

Total

3-Year-Olds

4-Year-Olds

Signif.

a. Days per week for each separate ECE arrangement in category among those in category
All ECE arrangements
Mean
Median
N (unweighted)

3.9 (0.03)
5.0 (n.a.)
2,075

3.8 (0.05)
4.0 (n.a.)
931

4.1 (0.04)
5.0 (n.a.)
1,144

**
n.a.

Center-based ECE arrangements
Mean
Median
N (unweighted)

4.1 (0.03)
5.0 (n.a.)
1,333

4.1 (0.05)
5.0 (n.a.)
548

4.2 (0.04)
5.0 (n.a.)
785

—
n.a.

Home-based care arrangements
Mean
Median
N (unweighted)

3.6 (0.06)
4.0 (n.a.)
742

3.4 (0.08)
3.0 (n.a.)
383

3.8 (0.09)
5.0 (n.a.)
359

*
n.a.

b. Hours per day for each separate ECE arrangement in category among those in category
All ECE arrangements
Mean
Median
N (unweighted)

5.2 (0.06)
4.0 (n.a.)
2,075

5.5 (0.09)
5.0 (n.a.)
931

4.9 (0.07)
4.0 (n.a.)
1,144

**
n.a.

Center-based ECE arrangements
Mean
Median
N (unweighted)

4.8 (0.06)
4.0 (n.a.)
1,333

5.0 (0.11)
4.0 (n.a.)
548

4.6 (0.08)
4.0 (n.a.)
785

–
n.a.

Home-based care arrangements
Mean
Median
N (unweighted)

5.9 (0.11)
6.0 (n.a.)
742

6.3 (0.16)
6.3 (n.a.)
383

5.5 (0.14)
5.0 (n.a.)
359

*
n.a.

SOURCE: RAND California Preschool Study household survey data.
NOTE: Standard errors in parentheses. Sample is each separate ECE arrangement in category among those in ECE
category. Asterisks denote the statistical significance for a test of the null hypothesis of equal means across cohorts. * =
statistically significant at the 10 percent level. ** = statistically significant at the 5 percent level. *** = statistically significant
at the 1 percent level. — = not significant at the 10 percent level or better. † = statistically significant at a 5 percent false
discovery rate. n.a. = not applicable.

Time Spent in ECE Arrangements Varies by Living Arrangements, Mother’s
Employment, and Mother-Child Language
To examine differences in time in ECE arrangements, we focus on total weekly
hours and the percentage full time (30 or more hours per week) as measured for
all arrangements and separately for center- and home-based arrangements. Thus,
in Table 3.6, we disaggregate the results presented for all preschool-age children
in Table 3.4. (The first row in Table 3.6 for all children replicates the figures in

Table 3.6—Hours in ECE Arrangements for Preschool-Age Children in California in Nonparental Care,
by Child and Family Characteristics

Characteristic
Total
Sex
Male
Female
Race-ethnicity
Hispanic or Latino, Mexican
Hispanic or Latino, other
White alone
Black or African American alone
Asian alone
Other race alone or multiracial
Living arrangement
Two parents
Single parent
Nativity of mother
Born outside United States
Born in United States
Highest education of mother
Less than high school
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
School enrollment of mother
Not in school
Currently in school
Full-time employment status of mother
Not employed
Employed part time
Employed full time
Language spoken between mother and child
Other language(s) spoken
English only
Language spoken between mother and child
Spanish
Asian languages
Other languages or combinations
English only

Total Weekly Hours:
Center-Based

Total Weekly Hours:
Home-Based

Mean
26.8

% 30+ Hours
42.0

Mean
21.6

% 30+ Hours
30.5

Mean
25.3

% 30+ Hours
35.7

27.4
26.1

41.9
42.1

21.5
21.8

26.9
34.6

25.9
24.8

35.4
35.9

27.2***†
20.9
23.2
35.8
33.4
29.2

44.9***†
23.7
32.6
58.4
59.1
47.9

22.6***†
17.5
17.8
27.8
26.3
23.9

31.5***†
15.1
21.9
46.8
45.4
38.1

29.6
21.0
23.0
27.8
20.9
19.1

49.4*
24.0
33.8
23.5
19.2
26.5

25.0***†
33.8

38.0***†
59.3

20.3**
28.0

27.4**
44.9

24.4
27.3

33.9
41.6

25.5
27.5

36.4
45.1

22.7
20.8

30.2
30.2

23.5
26.0

36.5
35.4

23.8
27.1
30.3
23.5
25.7
28.5

31.6
39.3
54.2
32.2
42.5
46.1

19.7
22.1
22.7
18.9
21.9
22.1

21.0
27.6
37.2
24.9
33.0
34.5

28.0
27.4
27.8
20.2
20.1
25.3

43.7
45.3
41.2
24.3
25.1
21.8

26.5
27.9

41.9
41.8

21.5
22.1

29.9
32.2

24.9
27.6

36.7
30.7

17.7***†
22.7
38.8

11.8***†
32.7
79.8

16.8***†
17.3
30.6

12.1***†
16.5
63.4

15.2***†
23.2
30.6

7.5***†
31.2
49.4

24.9
27.6

35.8
44.6

21.4
21.6

24.9
32.8

23.8
25.8

36.6
35.4

22.2**
35.1
22.2
27.6

28.7**
60.0
40.2
44.6

19.5
27.2
21.4
21.6

16.0***†
49.5
40.8
32.8

24.4
24.1
—
25.8

42.7
25.8 !
—
35.4
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Total Weekly Hours

Table 3.6—Continued

Characteristic
Language isolation
Linguistically isolated
Not isolated
a
Household income
Up to $10,000
$10,001 to $20,000
$20,001 to $30,000
$30,001 to $40,000
$40,001 to $50,000
$50,001 to $70,000
$70,001 to $100,000
$100,001 to $135,000
$135,001 or more
a
Income relative to federal poverty line
Less than 100 percent
100 to 150 percent
150 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
a
Income eligibility for ECE subsidies
Eligible for Head Start and state programs
Eligible for state programs only, full subsidy
Eligible for state programs only, partial subsidy
Not eligible for federal or state subsidy
a
Missing income
Economic status
Economically disadvantaged
Not economically disadvantaged
Geographic location
Bay Area counties
Central California counties
Los Angeles County
Other Southern California counties
N (unweighted)

Total Weekly Hours
Mean
% 30+ Hours

Total Weekly Hours:
Center-Based
Mean
% 30+ Hours

Total Weekly Hours:
Home-Based
Mean
% 30+ Hours

23.4*
27.7

30.9**
44.9

19.9
22.1

20.7*
33.3

25.0
25.3

25.6***
26.1
30.1
20.4
23.1
34.7
27.9
27.3
27.9

34.2***†
29.3
52.7
29.8
22.9
68.1
44.3
46.2
49.9

16.6
23.4
23.9
18.1
20.8
27.0
21.7
20.3
23.0

14.3 !
23.4
35.9
17.7
29.1
53.7
32.7
32.3
35.8

27.0 !***†
31.1
27.4
19.2
17.8
35.2
24.2
26.7
19.5

27.4*
26.3
20.7
28.1
28.3
28.5

37.7
38.2
31.7
40.2
46.5
51.4

21.5
21.4
18.8
23.2
21.7
22.2

24.4
22.7
23.8
36.8
31.8
37.4

30.5*
24.8
20.8
23.4
29.1
23.5

44.3
34.4
35.0
24.5
50.3
28.6

27.3***
28.6
22.5
28.8
21.2

36.8*
47.0
31.0
48.5
31.9

21.4
24.3
20.2
22.1
20.2

23.9
34.7
24.4
35.1
25.5

30.9**
24.1
20.8
26.4
15.7

43.5
29.1
36.6
35.6
b
22.5

25.0
28.3

34.2**
47.6

20.7
22.4

23.0**
35.7

25.0
26.1

34.8
36.2

25.1
27.7
24.2
25.0
636

30.3
47.8
31.1
34.9
636

29.0
28.4
26.9
24.1
1,582

44.4
49.8
40.2
37.3
1,582

20.8
23.5
23.3
18.5
1,289

28.8
30.6
37.4
25.2
1,289

42.7
34.2
b

19.6 ***†
50.5
40.7
42.9
b
9.8
61.3
32.4
37.3
15.9
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SOURCE: RAND California Preschool Study household survey data.
NOTE: See Appendix B, Table B.1, for standard errors. Sample is all children in nonparental care or arrangement type. Asterisks denote the statistical significance for a
test of the null hypothesis of equal means or percentages across groups defined by child or family characteristics. * = statistically significant at the 10 percent level. ** =
statistically significant at the 5 percent level. *** statistically significant at the 1 percent level. — = cell size is below 25; test result excludes this category. † = statistically
significant at a 5 percent false discovery rate.
! Interpret with caution. Standard error is more than one-third the estimate.
a
The missing-income group is included, for purposes of significance testing, in the disaggregation by household income, by income relative to the poverty level, and by
income eligibility for ECE subsidies.
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Table 3.4 for both cohorts combined.) For all arrangements and the two main
settings, we report mean weekly hours and the percentage participating full
time, and we test for differences in these measures across the groups defined by
each characteristic listed in the table.35 We also estimate regression models
(similar to those associated with Table 3.3) to see whether characteristics remain
associated with the time measures, controlling for other characteristics (see
Appendix C for the regression results). It is important to keep in mind that there
are fewer children observed in home-based care, so the smaller sample provides
less statistical power for detecting differences in average results between groups
of children. Thus, the same size differential between groups in weekly hours or
the percentage participating full time may be significant across all ECE
arrangements but not when measured for home-based arrangements.
The key findings (see Table 3.6 and Appendix C) can be summarized as follows:
•

There are no statistically significant differences in weekly hours in ECE
arrangements or percentage full time in total or by setting type for girls
versus boys, nor are there differences by the mother’s nativity, mother’s
school enrollment, mother’s education level, or geographic location. When
we control for other characteristics in a multiple-regression framework,
children of mothers born in the United States spend fewer hours in centerbased care and are less likely to participate full time than are children
whose mothers are native to the United States, differences that are
statistically significant.

•

African American and Asian children spend more time in ECE
arrangements overall (36 and 33 hours per week, respectively), and nearly
60 percent in each group participate full time. In contrast, white and other
Latino (i.e., non-Mexican) children have the lowest weekly hours (21 to 23
hours) and are least likely to be full time. This same relative ranking also
holds for center-based arrangements. Among those in home-based care,
Mexican American children have the highest weekly hours (30 hours), and
nearly 50 percent are full time. With the exception of weekly hours in
home-based care, these differences by race-ethnicity are statistically
significant. Many of these same patterns hold once we control for other
child and family characteristics in a multiple regression.

______________
35 For

child and family characteristics with more than two categories, we use an F-test to test
the null hypothesis that mean weekly hours or the percentage full time are jointly equal across
groups.
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•

Children in single-parent families spend more time in ECE arrangements
overall measured by weekly hours and percentage full time, as well as in
center- and home-based settings, although the differential with children in
two-parent families is smaller in home-based care and not statistically
significant. Controlling for other characteristics, the living-arrangement
differences are no longer significant.

•

Time in ECE arrangements is significantly higher overall and within each
setting type for children of working mothers, and hours and full-time
participation are higher for mothers working full-time schedules than for
those on part-time schedules. The differential is 20 hours per week for
mothers working full time versus those not working, and just 12 percent
of children with mothers who are not employed are in ECE arrangements
full time, compared with 80 percent for those with mothers working full
time. Among those in center settings, weekly hours and the percentage
full time are similar for children whose mothers are not employed and
those working part time. There are larger differentials between these two
groups in the use of home-based care. Notably, among children in any
ECE arrangement, children whose mothers are not employed still spend
an average of 18 hours per week in all ECE arrangements. Among
children in center-based settings, that figure is 17 hours per week. The
mother’s employment status remains strongly associated with the
measures of time in ECE arrangements, controlling for other
characteristics. The one exception is full-time use in home-based
arrangements.

•

While there are no significant differences in time in ECE arrangements
when mother-child communication is English only versus those who
speak other languages, there are significant differences when we
differentiate those who speak Spanish from those who speak Asian
languages. Weekly hours and full-time participation are higher for those
speaking Asian languages than for those speaking English only or other
non-English speakers, while these measures are lower or lowest for
Spanish speakers. For example, for center-based arrangements, when
Spanish is the language spoken between the mother and child, just 16
percent participate full time, compared with 50 percent for those homes in
which an Asian language is spoken. The English-only group falls in
between. To a large extent, other child and family characteristics can
explain these differences in time in care by language status. In a regression
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model, the differentials for Spanish speakers, evident in Table 3.6, are no
longer significant.
•

There is some association between several of the economic measures and
the time measures in Table 3.6, but this is driven by differences in homebased care, as all but one of the measures of economic status for centerbased arrangements are statistically insignificant. It is the case that those
with lower economic status tend to have fewer hours in ECE
arrangements or low rates of full-time participation when measured
overall and within center-based settings, while the reverse often holds for
home-based care. In a multiple-regression framework, the economicstatus measures are usually no longer significantly associated with time in
care.

Current Home-Based Arrangements Have Been in Place Longer Than CenterBased Arrangements
Another dimension of time in ECE arrangements is the child’s age when the
arrangement began. For each current arrangement, parents reported their
children’s age in years and months at the time the arrangement started. Using
each ECE arrangement as the unit of observation, Table 3.7 shows the mean and
Table 3.7—Starting Age for Preschool-Age Children in California in Nonparental Care,
Total and by Cohort
Starting Age, in Years, of Current ECE
Arrangements

By Cohort
Total

3-Year-Olds

4-Year-Olds

Signif.

2.3 (0.04)
2.8 (n.a.)

2.9 (0.04)
3.2 (n.a.)

***†
n.a.
***†
n.a.

a. All ECE arrangements
Mean age
Median age

2.6 (0.03)
3.0 (n.a.)

b. Center-based ECE arrangements
Mean age

3.1 (0.03)

2.8 (0.04)

3.4 (0.03)

Median age

3.2 (n.a.)

3.0 (n.a.)

3.5 (n.a.)

c. Home-based care arrangements
Mean age

1.8 (0.05)

1.6 (0.07)

1.9 (0.09)

Median age

1.5 (n.a.)

1.1 (n.a.)

1.9 (n.a.)

—
n.a.

SOURCE: RAND California Preschool Study household survey data.
NOTE: Standard errors in parentheses. Sample is each separate ECE arrangement among those in ECEarrangement type. See Table 3.5 for sample sizes within age cohorts and arrangement type. Asterisks denote the
statistical significance for a test of the null hypothesis of equal means across cohorts. * = statistically significant at the 10
percent level. ** = statistically significant at the 5 percent level. *** = statistically significant at the 1 percent level. — =
difference is not significant at the 10 percent level or better. † = statistically significant at a 5 percent false discovery rate.
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median starting ages in years across all current ECE arrangements and separately
for current center- and home-based arrangements. In each case, results are
shown for all children and stratified by age cohort. Given that the two cohorts
differ in age by one year on average, it is most reasonable to focus on the starting
age within each cohort, rather than the two combined. Thus, in Figure 3.5, the
distribution of starting ages across six-month age intervals is plotted for each age
cohort within the two ECE settings. It is also important to keep in mind that, at
the time of the survey, some of those in the younger cohort—those eligible for
kindergarten entry in the fall of 2008—will already have turned age four and
may have only recently started an arrangement since they turned four. Likewise,
some of those in the older cohort, who would be age eligible to enter
kindergarten in the fall of 2007, will have already turned age five by the time of
the survey and may have started a new arrangement after reaching that
milestone.
As seen in Table 3.7, the average current ECE arrangement for three-year-olds in
nonparental care started a few months after the child’s second birthday (2.3
years). The typical arrangement for children in that age cohort, measured by the
median, began close to age 3 (2.8 years). The mean starting age for current centerbased arrangements is somewhat older (2.8 years), while the mean starting age
for current home-based care is considerably younger (1.6 years). Among the
older cohort, the mean and median starting ages are all older, which is explained
by the passage of additional time and the entry of children into new ECE
arrangements at older ages.
Figure 3.5 reveals these differential patterns by cohort and setting type even
more clearly. For the younger age cohort, the modal starting age across current
center-based arrangements is 2.5 to 3 years: 29 percent of center arrangements
started in this age interval, followed by 3 to 3.5 years and 3.5 to 4 years.
Relatively few center-based arrangements still in place for this younger cohort at
the time of the survey started before 18 months. In contrast, the modal starting
age for home-based arrangements still active at the time of the survey is 0 to 6
months, followed by 6 to 12 months. Another common starting age is 2.5 to 3
years, the same time at which a large number of center-based arrangements
begin. These patterns are quite similar for children in the older cohort. Most
current center-based arrangements in the year before kindergarten entry began
around 2.5 years of age or later, whereas the largest share of current home-based
arrangements (35 percent) began in the first six months of the child’s life.
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Figure 3.5—Distribution of Starting Age in ECE Arrangements Across ECE Types for
Preschool-Age Children in California in Nonparental Care, by Cohort

SOURCE: RAND California Preschool Study household survey data.
NOTE: Sample is each separate ECE arrangement among those in ECE arrangement type. See Table 3.5 for
sample sizes within age cohort and arrangement type. The difference in the distribution of the starting age across age
cohorts is statistically significant at the 1 percent level for center-based arrangements and at the 5 percent level for homebased arrangements.
! Interpret with caution. Standard error is more than one-third the estimate.
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Use of ECE Arrangements Is Not Exclusively to Support Parents’ School and
Labor-Market Time
For each ECE arrangement, parents were asked to report whether both parents
(or, in the case of single-parent families, the one parent) are usually working,
looking for a job, or in school during any of the ECE-arrangement hours. This
captures the extent to which children may be in an ECE arrangement for reasons
other than allowing the child’s parent or parents to participate in the labor
market or in school. For example, a parent may choose to have the child in an
ECE arrangement for early learning opportunities or socialization benefits.
Table 3.8 reports the responses to this question for all ECE arrangements and
separately for center- and home-based arrangements. Results are also stratified
by cohort. Overall, for 17 percent of ECE arrangements, the parents (or parent)
are not participating in the labor market or schooling during the care hours. This
fraction is higher at 22 percent for center-based arrangements, and therefore it is
lower for home-based arrangements (8 percent). An interesting pattern is also
evident by age cohort, with a higher fraction of ECE arrangements for four-yearolds than for three-year-olds not associated with the parent or parents engaged
in work or school, but these differences are not statistically significant at
conventional levels.36 In the case of four-year-olds, the estimates indicate that
almost one in four center-based arrangements is not associated with hours that
the parent or parents need care in order to work, look for work, or be in school.
Table 3.8—Work/School Status for Parents of Preschool-Age Children in California During
Nonparental Care, Total and by Cohort
Child’s Parent Is Usually Working, Looking for
a Job, or in School During Any Care Hours (%)

By Cohort
Total

3-Year-Olds

4-Year-Olds

Signif.

All ECE arrangements

83.3 (2.2)

86.5 (2.3)

80.3 (2.2)

*

Center-based ECE arrangements

78.5 (2.6)

81.4 (3.0)

76.0 (4.0)

—

Home-based care arrangements

91.7 (2.7)

93.6 (1.8)

89.3 (5.3)

—

SOURCE: RAND California Preschool Study household survey data.
NOTE: Standard errors in parentheses. Sample is each separate ECE arrangement in category among those in ECE
category. See Table 3.5 for sample sizes within age cohort and arrangement type. Asterisks denote the statistical
significance for a test of the null hypothesis of equal percentages across cohorts. * = statistically significant at the 10
percent level. ** = statistically significant at the 5 percent level. *** = statistically significant at the 1 percent level. — = not
significant at the 10 percent level or better. † = statistically significant at a 5 percent false discovery rate.

______________
36 The

p-value is 0.10 for the cohort difference for all ECE arrangements.

4. Features and Quality of Center-Based Settings for
California’s Preschool-Age Children
A second objective of the household and provider survey conducted as part of
the RAND California Preschool Study is to assess the quality of the ECE
arrangements for California’s preschool-age children. Whereas the prior chapter
focused on ECE arrangements as reported by the parents, in this chapter, we
analyze the information collected from providers in center-based settings, both
through the telephone survey of directors and teachers and through the on-site
observations, to provide a more complete picture of the features of center-based
settings, including those associated with quality.37 As in Chapter Three, we
continue to include all center-based programs in our analysis, both early learning
programs and child-care centers. We also examine variation in quality in centerbased ECE programs across groups of children defined by the same
characteristics used in Chapter Three to assess differences in ECE arrangements
by child and family characteristics.
Our focus on center-based settings follows from how preschool-age children are
distributed across ECE arrangement types and from aspects of the study design.
First, as presented in Table 3.2 in Chapter Three, nearly 80 percent of preschoolage children in nonparental care spend at least some time on a regular basis in a
center setting. That fraction is 71 percent for the three-year-old cohort and 85
percent for the four-year-old cohort. Thus, as noted in Chapter Four, centerbased settings are the dominant arrangement for preschool-age children. Second,
as part of the study design, for children in multiple ECE arrangements, our study
protocol selected a center-based setting, if there was one, as the focal
arrangement (and, if there was more than one, the center with the most hours).
As discussed in Chapter Two, we therefore have a considerably larger sample of
center-based providers that were eligible for follow-up and that we interviewed
by telephone than we had home-based providers. Third, another element of the
study design limited the on-site observation of ECE arrangements to centerbased settings. Thus, center-based arrangements are the ones for which we have
______________
37 For simplicity, we refer to the lead staff person in the center classrooms as the teacher,
although some might prefer to be called caregiver.
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the most comprehensive information to analyze in terms of provider reports
about their programs and objective, observation-based assessments of the quality
of the care and learning environment. Throughout this chapter, as in the prior
chapter, center-based arrangements are defined to include Head Starts,
preschools, prekindergartens, nursery schools, child-care centers, and other
center-based programs.
We begin in the next section with a brief discussion about the sample of children
in center-based settings analyzed in this chapter. Appendix D provides more
detailed information about the combined household survey, provider survey,
and observation sample, including our use of reweighting and multiple
imputation to account for missing data and any biases that may remain. In the
third section, we review the measures of quality collected from the provider
survey and on-site observations. In the six sections that follow, we present results
from the provider telephone survey regarding key program features, examine
measures of structural quality based on the provider telephone survey and
provider observations, assess two global measures collected during the provider
observations that capture process quality, consider variation in structural and
process quality measures by child characteristics, examine variation in both
quality domains by program type, and examine the relationship between the
global quality scales and various structural quality measures.
The provider survey data demonstrate several key findings with respect to the
features of center-based programs:
•

Most preschool-age children in center-based settings are in programs that
that program directors identify as preschools, prekindergartens, or
nursery schools. When expressed as rates among the population of
preschool-age children, we estimate that 49 percent of three- and fouryear-olds are in some type of center-based preschool program (excluding
those in child-care centers). That figure is 57 percent for four-year-olds
and 42 percent for three-year-olds.

•

Other program features, such as location, religious affiliation, and
nonprofit status, show variation that reflects the diversity associated with
a mixed public-private delivery system. Upwards of 85 percent of
preschool-age children are in centers that accept some form of public
subsidy, either a direct grant or contract for such programs as Head Start
and California State Preschool or acceptance of vouchers (also known as
certificates) through the AP program.
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•

Most preschool-age children are in centers that offer a part-day, part-week
schedule, while it is somewhat less common for children to be in centers
that offer a full-day program or extended care. Bilingual programs are
offered in centers serving about one-third of preschool-age children. Most
preschool-age children are in center-based programs that offer one or
more health and developmental services.

•

English is the dominant language for teacher-child communication in
center-based programs, although many classrooms have English-language
learners (ELLs) in the group. About one in three preschool-age children in
center-based settings speaks a language other than English with his or her
mother, with two-thirds of those children speaking Spanish. Yet, 84
percent of children are in classrooms in which the teacher uses English as
the primary language of communication with the children. Just 7 percent
of children have lead teachers who communicate primarily in Spanish.

Measures that capture quality in terms of structural aspects of center-based
settings show the following:
•

Using a curriculum is a near-universal feature of center-based programs
that serve preschool-age children in California. However, there is
considerable heterogeneity in the curricula that are used, with fewer than
half of children in programs using curricula that could be labeled as
research based. Many children are in programs that use a multitude of
other named curricula or a curriculum developed in house, which do not
necessarily have the same research foundation.

•

Although neither California’s Title 22 licensing standards nor Title 5
program standards requires teachers to have a postsecondary degree, 67
percent of preschool-age children in center-based settings have a lead
teacher with at least an associate’s degree, and 42 percent have a teacher
with a bachelor’s degree or higher. Those percentages drop to 36 and 27
percent, respectively, for a combination of an associate’s or bachelor’s
degree in the ECE field.

•

Based on on-site observations, the average group size for preschool-age
children in center-based settings is about 18, better than the typical quality
benchmark of 20 children. Overall, 71 percent of children are in programs
that would meet that benchmark. In the case of ratios, the average is about
8 to 1 counting only staff and just under 7 to 1 including volunteers. Using
a typical quality benchmark of 10 to 1, 77 percent of children would meet
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this standard if only staff are counted, and 91 percent if volunteers are
included too.
•

There are notable gaps in what should be routine practices in center-based
programs serving preschool-age children. On average, preschool-age
children are in classrooms in which 74 percent of the 12 health and safety
items on the on-site observation checklist were met. The items that were
least likely to be met were having protected electrical outlets, secured
exits, and a fire extinguisher in the classroom.

The global quality scales—the ECERS-R and CLASS, both introduced in the
context of prior research in Chapter One—add further understanding of the
process aspects of quality as captured in the classroom as a learning
environment: the classroom resources, classroom emotional and organizational
climate, teacher’s instructional approach, and student engagement. Key findings
include the following:
•

The mean scores on the two ECERS-R subscales collected during the onsite observations—Space and Furnishings (4.4) and Activities (3.9)—show
that preschool-age children in center-based settings are in programs that
are, on average, between the “minimally acceptable” level (a score of 3)
and “good” level (a score of 5). Based on the combined score across the
two scales, 16 percent of children are in programs that fall below a score of
3, while just 22 percent are in programs that score 5 or higher, the “good”
to “excellent” range that we use as a benchmark for quality programs.

•

The four CLASS domains, averaged across preschool-age children in
center settings, show scores in the middle range for emotional support
(5.5), classroom organization (4.9), and student engagement (5.3). The
biggest shortcoming is the low-end score for the ISL domain (2.6). The ISL
construct has been shown in other research to be one of the strongest
predictors of gains on cognitive assessments and subsequent studentachievement tests, so the shortfall on this dimension is of concern. About
one in four preschool-age children in California is in a center-based setting
with a score that would equal or exceed the average ISL score in
Oklahoma’s universal preschool program, which has demonstrated
favorable effects on children’s school readiness.

The analysis of variation in structural and process quality by child and family
characteristics and program type reveal the following:
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•

In comparing quality measures across groups of children, the differences
tend to be modest, with a few exceptions. Differences between children
classified by race-ethnicity are more pronounced, but the smaller samples
available for the analysis mean that the differences are not precisely
estimated. The estimates suggest that African Americans usually (and
Asians sometimes) are in settings with lower-quality environments on
average, while whites and, sometimes, Latinos and Asians, are in settings
with higher-quality environments.

•

Differences are also larger when children are classified by income relative
to the poverty level, although not always with the expected pattern and
again with the caveat of imprecision in the estimated differences. For
example, on measures of teacher education, children below the poverty
level are more likely to have more highly educated teachers. The global
quality scales, however, tend to be higher as income rises, although those
with income greater than 500 percent of the poverty level often fall short
of those with income in the 300–500 percent–of-poverty-level range.

•

The various measures of structural and process quality are highest for
California Title 5 programs (e.g., California State Preschool) and public
prekindergarten programs and, to a lesser extent, Head Start programs,
with significant differences in teacher education levels. Notably, children
in these programs are more likely to reach benchmarks for having a lead
teacher with a postsecondary education at either the associate and
bachelor level.

•

While these differences in quality by child and family characteristics and
program type suggest that some groups of children experience higher
quality in center-based settings than others do, all of the groups we
examined still fall short of the quality benchmarks, often by large margins.
These results indicate that there remains much room for quality
improvement for children across the board, both disadvantaged children
and more advantaged children. The uniform need to raise quality also
extends to both public and private program types.

Finally, with respect to the relationship between global quality scales and
structural quality measures, we note the following:
•

While more disadvantaged children may have higher rates of being in
center-based programs with more educated teachers, this advantage does
not always show up as better scores on the global quality scales. This
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raises the question of the extent to which the global quality scales are
related to the more commonly measured structural features, such as
teacher education and training.
•

Our analysis suggests that two of the more readily observed and
regulated structural measures of quality—teacher education and training
and ratios—can be used to predict important, yet harder-to-measure,
aspects of process quality. However, these two structural features explain
only a small fraction of the variation in the global quality scales, which
limits their value as signals of program quality.

Child Sample with Provider Survey and Observation Data
In this chapter, the analysis relies on information gathered from center-based
providers through the telephone survey and the on-site observations linked to
the sample of children in the household survey. The analysis sample consists of
615 child records in the 32 counties eligible for on-site observation for which we
have either provider survey data (from the center director or lead teacher) or
provider observation data. As seen in Table 4.1, complete information from the
center director, lead teacher, and on-site observation is available for 211 cases,
while another 284 cases have information from both the director and lead-teacher
telephone surveys. The remaining cases have some combination of two of the
sources of provider data or information from just one source.
Table 4.1—Provider Data-Collection Components for Analysis Sample
Source of Provider Information
Provider Data-Collection Component
Completed

Director
Survey

Teacher
Survey

Director survey, teacher survey, observation

211

211

211

211

Director survey, teacher survey

284

284

—

284

20

—

Director survey, observation
Teacher survey, observation
Director survey

—
82

On-Site
Observation

4
—
1

Total

20

20

4

4

—

82

—

1

Teacher survey

—

Observation

—

—

13

13

Total

597

500

248

615

SOURCES: RAND California Preschool Study provider survey and observation data.
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Two analytic issues arise in the analysis of the child sample summarized in Table
4.1. First, the sample of children in center-based settings with any provider data
is not likely to be a random subset of children in center-based settings in the 32
counties eligible for on-site observation. Provider telephone-survey data are
available only for children whose parents provided permission for follow-up
with the center-based provider and whose center director or lead teacher was
located and consented to the interview. While a random subset of providers in
the 32 eligible counties and with parental permission for follow-up was eligible
for the on-site observations, the provider had to consent to the observation and
the observation had to be scheduled and completed. As discussed more fully in
Appendix D, the child sample analyzed in this chapter has therefore been
reweighted to account for possible selectivity bias based on observable
characteristics. Assuming that there is no selectivity on unobserved
characteristics, the reweighted sample remains representative of the population
of preschool-age children in center-based settings in the 32 counties eligible for
on-site observation (covering about 97 percent of the California preschool-age
population).
Second, it is evident from Table 4.1 that there will be missing information for
measures from the director or teacher surveys for a subset of the cases and that,
for an even larger subset of the cases, there will be missing information for the
provider observation measures. While 18 of the 615 cases do not have data from
the director survey, there are no measures from the teacher survey for 115 cases
and no measures from on-site observation for 367 cases. To address the issue of
missing data, we use multiple imputation (MI), as described further in Appendix
D. This approach uses information from the records with complete data to
impute the missing information for the incomplete records. While the
imputations introduce additional variance in our parameter estimates, we can
still gain efficiency from using the full sample with imputed data over an
analysis based only on the smaller subset of cases with complete information.
As discussed more fully in Appendix D, the methods we use to adjust for
incomplete data—reweighting and MI—will provide unbiased estimates under
the assumption of data that are missing at random, also know as selection on
observables. For example, if the likelihood of parental consent for follow-up with
the focal child’s provider or provider consent to participate in the telephone
interview or on-site observation is related only to family or child characteristics
we observe and can therefore control for, the methods we use will produce valid
estimates. These methods provide both valid point estimates and standard
errors, thus preventing spurious statistical significance and inflation of type I
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error rates. However, if parental-consent rates or provider follow-up rates are
related to child or family characteristics that we do not observe and for which we
cannot control in the reweighting or MI methodologies, we may obtain biased
estimates of the distribution of program quality. The direction and magnitude of
any remaining bias after reweighting and using MI based on observable
characteristics is difficult to determine a priori. The most plausible hypothesis is
systematic underrepresentation of the lowest-quality programs, even after
controlling for observable characteristics, and therefore a tendency toward
overestimation of quality overall. With this in mind, as we present our results on
center-based ECE program quality in California, we compare our findings to
those from other relevant studies as a form of external validation.
All results presented in this chapter are weighted to be representative of
preschool-age children in California in the 32 eligible counties in center-based
settings. Standard errors associated with our estimates are included in the tables
in this chapter or in the supplemental tables in Appendix B. Statistical tests are
conducted using the weighted data.
It is important to keep in mind that our results may differ from those of other
studies that sample providers or programs and are weighted to be representative
of providers or programs in California or other geographic areas. In weighting
by children, we implicitly place more weight on programs with larger
enrollments than would a study that seeks to be representative across providers.

Measures of ECE Quality in Center-Based Settings
The concept of quality in ECE settings is complex, and no single agreed-upon
measure—for ECE settings in general or preschool programs in particular—has
emerged in the child-development literature. Quality is generally viewed as
multidimensional and is typically divided into the measurement of structural
quality and process quality, as illustrated in Table 4.2 (Hayes, Palmer, and
Zaslow, 1990; Love, Schochet, and Meckstroth, 1996; Shonkoff and Phillips, 2000;
Vandell and Wolfe, 2000; Bowman, Donovan, and Burns, 2001; Layzer and
Goodson, 2006). Structural characteristics include such aspects as provider
education and training, child-staff ratios, group size, and various aspects of the
physical environment that promote safety and developmentally appropriate
activities. Process characteristics include those aspects of care that define the
experiences of children in the provider setting, including the nature of the
relationship between teacher and children, the management of the classroom and
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Table 4.2—Dimensions of ECE Quality
Quality Dimension

Specific Characteristics

Structural characteristics

• Program curriculum
• Provider education and training
• Child-staff ratios, group size
• Space and furnishings
• Personal care routines
• Language and reasoning activities
• Health and safety practices

Process characteristics

• Security of caregiver-child relationships
• Teacher instructional support and emotional
support
• Teacher classroom management and
productivity
• Instructional learning formats

SOURCE: Karoly, Reardon, and Cho (2007, Table 4.3).

productive use of time, and approaches for supporting learning and healthy
development.
The division of quality into structural and process dimensions is a common
construct, but there is less agreement about the specific measures within these
two domains that are important to measure and can be shown to be related to
child development. Moreover, what constitutes low, medium, or high quality for
any specific measure is not always evident. And some measures—a low childstaff ratio, for example—may be associated with quality but not necessarily
indicative of quality in and of themselves (Layzer and Goodson, 2006). Despite
these caveats, researchers have developed an array of instruments to measure
ECE quality, either with a specialized focus on certain aspects of quality (e.g.,
structure or process or subcomponents of each) or to capture multiple quality
domains.
The analysis of ECE quality in this chapter draws primarily on information
collected during on-site observations, which includes structural aspects of
quality, as well as global measures of process quality. As shown in Table 4.3, for
some measures of structural quality, we also have similar information collected
from the lead teacher during the telephone interview and from the parent during
the household interview. Given the importance of the observational measures of
ECE quality, we describe them in more depth.
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Table 4.3—Summary of Quality Measures Collected Through Observations and Interviews
Observation

Teacher
Interview

Structural characteristics
Use of specific curriculum and training for it
Teacher education and training
Number of staff and volunteers
Group size
Child-staff and child-adult ratios (derived)
Safety practices














Process characteristics
ECERS-R subscales
CLASS subscales




Measure

Parent
Interview





SOURCES: RAND California Preschool Study household survey, provider survey, and provider observation data.

Observed Measures of ECE Quality
The observational data provide an objective, in-depth assessment of multiple
dimensions of the center-based ECE environment. The observational assessment
employed instruments developed to capture structural features (e.g., child-staff
ratios) and process features (e.g., child-staff interactions) of center-based ECE
settings. In addition, provider background information was obtained. In the
analysis that follows, we rely on measures from the following five assessments of
structural quality: teacher demographics, education, certification, and
experience; health and safety; group sizes, staff and volunteers, and ratios;
ECERS-R; and CLASS.38
Teacher Demographics, Education, Certification, and Experience. Staff
members who worked in the classroom on the day of the observation for a
minimum of 45 minutes were asked to complete a brief survey that included
several questions focused on their demographic characteristics (sex, age, raceethnicity), their education, and relevant certifications. Questions included the
highest level of education completed, whether the degree field was related to
ECE, and whether the individual had a Child Development Associate (CDA)
credential or a California Child Development permit. Staff were also asked how
long they had been providing child care or working in the early education field.
On average, 2.3 staff members responded to the survey in each classroom (the
______________
38 We

do not analyze the data from the end-of-visit rating described in Appendix A.
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range was 1 to 6). If all eligible staff members did not complete surveys, we
treated the information on the full staff composition as missing.
Health and Safety. This short checklist contains 12 items designed to assess the
degree to which the classroom environment is safe for young children. The items
on the checklist cover basic aspects of safety, which are critical to a quality
program. This checklist does not include all possible health and safety issues that
may be encountered in a center-based setting. Rather, the items included in this
checklist pose a threat to the health and safety of the children served (e.g.,
children have access to sharp objects or toxic materials; gates and doors to the
outdoors are not secure, allowing children to wander off or strangers to gain
unauthorized access; tables are sanitized before eating; hand washing before
eating and after toileting is emphasized) and thus indicate a minimum standard
of health and safety practices. The 12 items are summed to create an index from 0
to 100 measuring the percentage of items met, with 0 indicating that none of the
health and safety practices was met and 100 indicating that all practices were
met.39
Group Sizes, Staff and Volunteers, and Ratios. Counts of the number of
children, paid staff, and volunteers were taken throughout the observation
period and can be used to construct measures of the group size and child-staff or
child-adult ratios (the latter includes both paid staff and volunteers in the
denominator). These counts were recorded approximately every half-hour from
the start of the observation period. That is, shortly after arriving at the center, the
observer counted the number of children, staff, and volunteers or interns who
work in the classroom and continued to do so at regular intervals throughout the
observation period. On average, ratios were counted every 31 minutes. Because
programs began and ended at different times, the number of ratio counts varied
across programs. Observers collected an average of 6.6 ratio counts (the range
was four to eight). Interns and volunteers were counted separately from paid
staff members. Parents and visitors who were not volunteering on the day of the
observation were not included in the counts.
______________
39 The 12 items cover the following six unsafe practices (reverse coded): children have access
to sharp objects; children have access to toxic materials; children have access to uncovered or
non–surge-protected electrical outlets; children have access to very hot water; stairs or ledges are
without child-level handrails or barriers; and heavy objects are within children’s reach. Another
six items capture the following safe practices: gates and doors to the outdoors are secure; tables
are sanitized before food is served; hand washing for children before eating and after toileting is
emphasized in the classroom; maintenance problems that are accessible to children are blocked
off; fire extinguisher is present in the classroom; and first-aid kit is present in the classroom.
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In addition, we analyze complementary information on process quality collected
through the following two instruments, which were selected because they are
well validated, are widely used in other studies of ECE quality, and have been
demonstrated to be linked to children’s developmental outcomes (Whitebook,
Howes, and Phillips, 1989; Peisner-Feinberg et al., 2001; Hamre and Pianta, 2007;
Howes et al., 2008; Mashburn et al., 2008).40
ECERS-R. ECERS-R (Harms, Clifford, and Cryer, 1998) was developed to assess
the classroom environment in center-based settings serving children from 2.5 to 5
years of age. Although the instrument is a 43-item inventory that provides a
global measure of the quality the classroom environment, for this study, we
collected just two of the seven domains: Space and Furnishings (eight items) and
Activities (10 items), selected to complement those constructs covered by
CLASS.41 The items included in each subscale are shown in Table 4.4.
Each item within these domains is scored on a seven-point scale with the
following descriptors associated with the various scores: inadequate (1), minimal
(3), good (5), and excellent (7). Item scores were then averaged to yield a mean
score for each of the two domains. All 18 items were also averaged to determine
a combined classroom score. ECERS-R has been widely used in other studies of
ECE quality, such as CQOS, the NCEDL multistate studies, the ECLS-B, and Los
Angeles’s Exploring Children’s Early Learning Settings (LA ExCELS). However,
because we have not collected the full ECERS-R battery of items, the scores
reported in this study will not be strictly comparable with others that collect the
full 43-item inventory.42 Several studies indicate that there is a high degree of
correlation between subsets of the ECERS-R items and the full ECERS-R scale
(see, for example, Perlman, Zellman, and Le, 2004).

______________
40 We do not include an analysis of the Caregiver Interaction Scale (CIS) (Arnett, 1989), which
was also collected during the on-site observation for staff present during the observation period
for 45 minutes or more. The CIS subscales are highly correlated with the ECERS-R and CLASS
scales and therefore show similar patterns.
41 The remaining 25 items not collected are grouped into the following five domains:
Personal Care Routines, Language-Reasoning, Interaction, Program Structure, and Parents and
Staff. The latter domain is often omitted in research studies (see, for example, Clifford et al.,
2005).
42 It is often noted that ECERS scores are not necessarily comparable across studies because
data collectors are not always trained together and can use different coding rules, and studies
may omit some items in the full battery (Early, Maxwell, Burchinal, et al., 2007).
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Table 4.4—Items in Two ECERS-R Subscales Collected in the Study
Subscale
Space and Furnishings

Activities

ECERS-R Item Number and Item
1)

Indoor space

2)

Furnishings for routine care, play, and learning

3)

Furnishings for relaxation and comfort

4)

Room arrangement for play

5)

Space for privacy

6)

Child-related display

7)

Space for gross-motor play

8)

Gross-motor equipment

19) Fine motor
20) Art
21) Music/movement
22) Blocks
23) Sand/water
24) Dramatic play
25) Nature/science
26) Math/number
27) Use of TV, video, and/or computers
28) Promoting acceptance of diversity

SOURCE: Harms, Clifford, and Cryer (1998).
NOTE: Item numbering corresponds to full ECERS-R item-numbering system.

CLASS. CLASS (preschool version) provides an assessment of the quality of
interactions between teachers and children in a classroom with respect to four
domains: emotional support, classroom organization, instructional support, and
student outcomes (La Paro, Pianta, and Stuhlman, 2004). These domains are
assessed based on observed interactions among teachers and students in the
classroom, without regard to the presence of various materials, the physical
environment or safety, or the use of a specific curriculum. Thus, in CLASS, the
focus is on how teachers use the materials they have and in the nature of the
interactions they have with students. CLASS is based on developmental theory
and derived from large-scale observation studies, such as the NICHD Study of
Early Child Care and Youth Development and the NCEDL multistate studies
discussed in Chapter One, and is increasingly used in child-development and
early education studies, often in conjunction with ECERS-R.
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As shown in Table 4.5, the four CLASS domains are based on scores from 11
dimensions that are each scored on a seven-point scale from 1 to 7. Field
observers rate each of the 11 constructs approximately every 30 minutes for
about two hours, yielding a minimum of four observation “cycles.” For this
study, on average, observers collected 4.4 CLASS cycles in each classroom (a
range of two to six), with an average of 39 minutes between cycles. On the sevenpoint scale, a 1 or 2 indicates a low score on the construct; a 3, 4, or 5 indicates a
Table 4.5—Domains and Dimensions of CLASS
Dimension

Construct Measured

Positive climate

The enjoyment and emotional connection that
teachers have with students and the nature of peer
interactions
a

The level of expressed negativity, such as anger,
hostility, or aggression exhibited by teachers or
students
Teachers’ responsivity to students’ academic and
emotional needs

Regard for student perspectives

The degree to which teachers’ interactions with
students and classroom activities place an
emphasis on students’ interests, motivations, and
points of view

Behavior management

How well teachers monitor, prevent, and redirect
behavior

Productivity

How well the classroom runs with respect to
routines, how well students understand the routine,
and the degree to which teachers provide activities
and directions so that maximum time can be spent
in learning activities

Instructional learning formats

How teachers engage students in activities and
facilitate activities so that learning opportunities are
maximized

Concept development

How teachers use instructional discussions and
activities to promote students’ higher-order thinking
skills and cognition in contrast to a focus on rote
instruction

Quality of feedback

How teachers extend students’ learning through
their responses and participation in activities

Language modeling

The extent to which teachers facilitate and
encourage students’ language

Student engagement

Overall level of engagement of students in the
classroom

Classroom organization

Teacher sensitivity

Instructional support
for learning

Negative climate

Student
outcomes

Emotional support

Domain

SOURCE: Pianta, La Paro, and Hamre (2008).
a
When constructing the emotional-support scale, the score on negative climate is reversed (so a 1
equals a 7 and vice versa).
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mid-range score; and a 6 or 7 indicates a high level of the construct. The scores
for each dimension and domain are averaged across the observation cycles to
give an average rating across the observation day.

Program Features in Center-Based Settings
Before presenting results for the quality measures discussed in the prior section,
we first provide some details about the center-based program features as
reported by the center director or lead teacher as part of the telephone survey.
These features cover program type, nonprofit status, religious affiliation, funding
mechanisms, availability, and services offered. These features provide additional
context for understanding the nature of the center-based settings that serve
preschool-age children, features about which parents in the household survey
are less likely to know or on which they are less likely to be able to report
accurately. Indeed, we illustrate in several cases that there is a gap between
parent and provider reports on some of these key program features.
In the results that follow, we report figures based on the provider survey data for
all preschool-age children in center-based settings and separately by age cohort.
We note that, given the reduction in the sample size in this chapter compared
with the analysis in Chapter Three, we have less statistical power to detect small
differences in program features between the two age cohorts. Treating all the
statistical tests in this section on program features as one family of tests, all
program features with significant differences by cohort at the 1 percent level
remain significant when the false discovery rate is set at 9 percent (which is not
unreasonable given the smaller sample sizes and larger standard errors
associated with MI). (The table notes in this section denote when differences are
statistically significant using a 10 percent false discovery rate.) Consequently, in
most cases, we focus on the pooled results and make note of any significant
differences between the two age groups.
Most Preschool-Age Children in Center-Based Settings Are in Programs
Conventionally Labeled as Preschool
Since many center-based programs serving preschool-age children may offer
multiple programs (e.g., Head Start, the California State Preschool program), the
director was asked to identify the program type for the focal child. As shown in
Table 4.6, these reports indicate that most preschool-age children in a centerbased setting are in a program that is labeled as a preschool, prekindergarten, or
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Table 4.6—Program Type for Preschool-Age Children in California in Center-Based
Settings, Total and by Cohort
By Cohort
Program of Focal Child (% Distribution)
Head Start
Title 5 or county PFA
Public-school prekindergarten
Private-school prekindergarten
Preschool or nursery school
Child-care center
Other

Total
12.4
16.0
9.0
20.4
26.5
11.5
4.3

(3.4)
(3.8)
(2.8)
(3.5)
(4.7)
(3.4)
(1.8)

3-Year-Olds

4-Year-Olds

13.8
5.8
5.2
21.4
36.7
11.7
5.3

11.2
24.6
12.3
19.5
17.8
11.2
3.3

(4.8.)
(2.2)
(2.2)
(5.4)
(7.4)
(5.2)
(2.6)

(4.6)
(6.3)
(4.7)
(4.7)
(5.2)
(4.5)
(2.5)

Signif.
**

SOURCES: RAND California Preschool Study household and provider surveys.
NOTE: Standard errors in parentheses. Sample size is 615. Missing data are imputed using N = 10 imputations.
Asterisks denote the statistical significance for a test of the null hypothesis of equal percentage distributions across
cohorts. * = statistically significant at the 10 percent level. ** = statistically significant at the 5 percent level. *** =
statistically significant at the 1 percent level. — = not significant at the 10 percent level or better. † = statistically
significant at a 10 percent false discovery rate. Totals may not sum to 100 because of rounding.

nursery school according to the provider. About 37 percent of preschool-age
children are in Head Start, a California Title 5 program (e.g., California State
Preschool, General Child Care and Development), a county PFA program, or a
public-school prekindergarten program. Another 20 percent are in a
prekindergarten program as part of a private school, while 27 percent are in an
independent preschool or nursery school. Just 16 percent are in a child-care
center or some other type of program (e.g., a recreation-center program) that
would not necessarily be labeled a preschool. The estimates for the two age
cohorts indicate that more four-year-olds are in the public programs (listed in the
first three lines), while fewer are in other preschool or nursery-school programs.
If we apply the percentage of children in center-based programs that are most
readily labeled as preschool (the first five rows in Table 4.6) to the percentage of
preschool-age children in center-based ECE programs (Table 3.2 in Chapter
Three), we estimate that 49 percent of three- and four-year-olds are in some type
of center-based preschool program. That figure reaches 57 percent for four-yearolds and 42 percent for three-year-olds.43
Some of these labels, even as reported by providers, are somewhat arbitrary, as
some providers that label their programs as preschools may not offer much early
______________
43 Table

3.2 in Chapter Three shows that 58.5 percent of preschool-age children are in some
type of center-based ECE program. Table 4.6 indicates that 84.3 percent of those center-based
programs are conventionally labeled as preschool (i.e., excluding the 15.8 percent of children in
child-care centers and the residual other centers). Thus, 49.3 percent of preschool-age children
(58.5  0.843) are in center-based preschool programs.
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learning content, while others that call themselves child-care centers may
incorporate educational and other developmentally oriented content. The
reported participation in publicly funded programs, however, can be validated
against other sources of information about the share of California preschool-age
children in these programs. For example, Table 4.6 indicates that about 37
percent of preschool-age children in center-based settings are in Head Start, a
Title 5 program, a county PFA program, or a public-school prekindergarten
program. Given that nearly 59 percent of preschool-age children are in centerbased settings (see Table 3.2 in Chapter Three), this implies that the overall
participation rate in these publicly funded programs as of the latter part of the
2006–2007 academic year is about 22 percent. Administrative data for Head Start,
Title 5, and other public-school prekindergarten programs reported in Karoly,
Reardon, and Cho (2007) indicate that an estimated 21 percent of preschool-age
children were in these programs as of October 2006.44
The similarity in these estimates provides confidence that providers are accurate
in their reporting of the fraction of children participating in publicly funded
center-based programs. On the other hand, it is worth noting that parental
reports about program type, collected as part of the household survey, are
considerably less accurate. For example, for the same sample used in Table 4.6,
parents reported that 22 percent of preschool-age children in center-based
settings were in a Head Start program and 37 percent were in a California State
Preschool program, the most visible of the Title 5 programs. These figures are
more than twice those based on provider reports shown in Table 4.6. Just 8
percent of parents reported that their child’s program was a child-care center or
some other program type, about half the rate reported by the providers.
There Is Diversity in Other Program Features and Funding Mechanisms
Reflecting the Mixed Public-Private Delivery System
Tables 4.7 and 4.8 detail other program features and funding sources as reported
by providers and reflect the heterogeneity of the public and private center-based
______________
44 Figures reported in Karoly, Reardon, and Cho (2007, Table 3.5) show estimated enrollment
of three- and four-year-olds in Head Start, Title I, and all state Title 5 programs as of October 2006
equal to 149,673 and 72,766, respectively, and cohort population estimates of 537,387 and 542,494,
respectively. Karoly, Reardon, and Cho noted that the administrative data included some double
counting of children participating in both Head Start and Title 5 programs but also that some
school-district programs were not included in the counts, with the expectation that the over- and
undercounts would roughly balance out.
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Table 4.7—Other Program Features for Preschool-Age Children in California in CenterBased Settings, Total and by Cohort
By Cohort
Measure

Total

Program location (% distribution)
Church, synagogue, or other religious inst.
Public school
Private school or own building
Othera

22.7
30.5
39.5
7.4

Program has religious affiliation (%)

11.8 (3.0)

Program is nonprofit (%)

77.9 (3.7)

(4.3)
(4.4)
(4.9)
(2.6)

3-Year-Olds

4-Year-Olds

Signif.

(4.1)
(6.4)
(6.9)
(3.8)

**†

16.5 (5.4)

7.7 (3.0)

—

78.0 (6.1)

77.9 (4.6)

—

33.0
18.7
37.3
11.0

(7.3)
(4.8)
(7.0)
(3.3)

13.8
40.6
41.3
4.3

SOURCES: RAND California Preschool Study household and provider surveys.
NOTE: Standard errors in parentheses. Sample size is 615. Missing data are imputed using N = 10 imputations.
Asterisks denote the statistical significance for a test of the null hypothesis of equal percentages or percentage
distributions across cohorts. * = statistically significant at the 10 percent level. ** = statistically significant at the 5 percent
level. *** = statistically significant at the 1 percent level. — = not significant at the 10 percent level or better. † =
statistically significant at a 10 percent false discovery rate. Totals may not sum to 100 because of rounding.
a
Other includes a college, university, or other campus; a place of employment or business; a place of residence; or a
community center.

programs serving preschool-age children. The programs operate in varied
locations, with the bulk of preschool-age children in programs operating in their
own building (34 percent), followed by those in public schools (31 percent).
Although 23 percent of children are in programs located in a church, synagogue,
or other religious facility, only 12 percent are in programs reported to have a
religious affiliation as well.45 Most preschool-age children—nearly four in five—
are in programs that are nonprofits. With the exception of the program location,
where four-year-olds are more likely to be in programs located in public schools,
these program features are similar for the younger and older cohorts.
Characteristics associated with program fees and public subsidy mechanisms are
reported in Table 4.8. About 62 percent of preschool-age children in center-based
settings are in programs that charge a fee, implying that a sizable share—nearly
four in ten—are in programs with no associated fee. Among those with fees, a
small share are in programs that use a sliding scale, while it is somewhat more
common for children to be in programs that offer need-based scholarships. While
______________
45 Parents were also asked about program location and religious affiliation. While the
percentage reporting the location as a religious institution matched the provider reports (23
percent), parents overestimated the percentage of programs with a religious affiliation (20
percent versus 12 percent). Parents were more likely to define the location as a public school than
were providers (38 versus 31 percent) and less likely to describe the location as the program’s
own building (25 versus 34 percent). Some of these distinctions in the way the program location
is classified can be subtle.
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Table 4.8—Program-Fee and Public-Subsidy Status for Preschool-Age Children in
California in Center-Based Settings, Total and by Cohort
By Cohort
Measure

Total

3-Year-Olds

4-Year-Olds

Signif.

Program charges a fee (% distribution)
Have sliding-scale fees
Have need-based scholarships

62.4 (4.9)
12.7 (3.9)
42.4 (5.6)

68.8 (6.9)
5.6 (2.7)
44.4 (8.2)

57.0 (6.8)
20.0 (7.0)
40.4 (7.6)

—
**
—

Program participates in public subsidy programs
(% distribution)
Have Head Start/Migrant Head Start contract
Have state Title 5 contract
Have county First 5 contract
Have contract with county or local school district
Accept AP vouchers

11.3
28.6
14.6
20.3
46.0

(2.8)
(4.7)
(3.7)
(4.0)
(4.8)

12.2
25.5
12.5
21.9
57.4

(0.1)
(6.7)
(5.4)
(6.1)
(7.0)

10.6
31.3
16.4
18.9
36.3

(4.0)
(6.4)
(5.2)
(5.4)
(5.9)

—
—
—
—
**

Program public-subsidy status (% distribution)
No subsidy
Head Start or Title 5 contract
Only other contract or accept AP
Only other public sponsor or no fee

15.5
35.2
40.0
9.3

(3.5)
(4.7)
(4.7)
(3.3)

13.4
34.6
49.2
2.8

(4.1)
(6.9)
(7.2)
(2.0)

17.3
35.7
32.2
14.8

(5.4)
(6.5)
(5.8)
(5.6)

*

Program participates in USDA food programs (%)

37.4 (4.8)

33.3 (7.0)

40.9 (6.9)

—

Average percent of enrolled children subsidized (%)

30.4 (3.8)

26.8 (5.3)

33.5 (5.2)

—

SOURCES: RAND California Preschool Study household and provider surveys.
NOTE: Standard errors in parentheses. Sample size is 615. Missing data are imputed using N = 10 imputations.
Asterisks denote the statistical significance for a test of the null hypothesis of equal percentages or percentage
distributions across cohorts. * = statistically significant at the 10 percent level. ** = statistically significant at the 5 percent
level. *** = statistically significant at the 1 percent level. — = not significant at the 10 percent level or better. † =
statistically significant at a 10 percent false discovery rate. USDA = U.S. Department of Agriculture. Totals may not sum to
100 because of rounding.

children may be enrolled in a particular publicly subsidized program as reported
in Table 4.6, Table 4.8 shows that upwards of 85 percent of preschool-age
children are in centers that accept some form of public subsidy. Of the public
subsidy mechanisms, most prevalent is being in a program that accepts vouchers
(46 percent), a feature that is less common for four-year-olds than for three-yearolds. Least common is having a Head Start contract (11 percent). But all together,
about 35 percent of children are in programs that have either a Head Start or
Title 5 contract. In addition, 37 percent are in programs that participate in U.S.
Department of Agriculture (USDA) food programs. On average, preschool-age
children in center-based programs are in a program that subsidizes 30 percent of
those enrolled.
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Diversity of Center-Based Programs Also Extends to Program Availability and
Services Offered
The diversity of center-based programs is further reflected in the program
offerings, both in terms of the operating schedule and services offered. As seen in
Table 4.9, the average preschool-age child in a center-based setting is in a
program that operates five days per week, nine hours per day, 46 hours per
week, and 46 weeks per year. Most children (83 percent) are in centers that offer
a part-day, part-week schedule, while it is somewhat less common for children to
be in centers that offer a full-day program (65 percent) or extended care (42
percent).46 Nearly one-third of children are in center settings that have a bilingual
program, and even more (61 percent) are in programs that serve children with
special needs. Four-year-olds are more likely to be in programs that operate for
somewhat reduced schedules in terms of hours per day, hours per week, and
weeks per year, and they are less likely to be in programs that have a full-day
option. These differences reflect the participation of the older cohort in centerbased programs that are more educationally oriented, many of which are part
time or operate only during the academic year, rather than full-time, year-round
child care.
Table 4.9 further shows that most preschool-age children are in center-based
programs that offer one or more health and developmental services. Most
common is the provision of assessments for social skills or behavior problems, a
service available to about three out of four preschool-age children in centerbased settings. Somewhat less common but still available to at least half of
children are developmental assessments and screenings or examinations for
hearing, vision, and speech and language. Dental screenings and examinations
are less common, while it is even rarer for children to be in programs that offer
screenings or examinations for other physical problems. The older cohort is
significantly more likely to have access to speech and language screenings (62
versus 41 percent).

______________
46 The provider questionnaire also asked the director whether the program provided evening
(after 7 p.m.) care, weekend care, care for sick children, or 24-hour care. Only about 5 percent of
children are in programs that offer weekend care, and fewer still are in programs with the other
three care options. Given how rare these services are, we have omitted them from the table.
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Table 4.9—Program Availability and Services for Preschool-Age Children in California in
Center-Based Settings, Total and by Cohort
By Cohort
Measure

Total

3-Year-Olds

4-Year-Olds

Signif.

Days open per week (N)

5.0 (0.1)

5.1 (0.1)

4.9 (0.1)

—

Hours open per day (N)

9.2 (0.3)

10.0 (0.3)

8.5 (0.4)

***†

Hours open per week (N)

46.3 (1.6)

50.9 (2.0)

42.5 (2.2)

***†

Weeks open per year (N)

46.2 (0.6)

47.8 (0.6)

44.8 (0.9)

***†

Weeks open per year (% distribution)
Up to 40
41 to 49
50 or more

24.6 (4.4)
31.7 (4.7)
43.7 (4.8)

13.8 (4.5)
31.3 (6.5)
54.9 (7.1)

33.8 (6.8)
32.1 (6.6)
34.1 (5.9)

**

Program offerings for preschool-age children (%)
Full day (30+ hours, 5 days)
Part day or part week
Part-day extended care
Bilingual
Care for children with special needs

64.8
83.3
42.4
32.4
61.0

(4.8)
(3.3)
(4.8)
(4.9)
(4.8)

76.8
78.1
51.0
28.4
66.0

(5.7)
(5.9)
(7.2)
(6.9)
(7.1)

54.6
87.7
35.0
35.9
56.6

(6.8)
(3.4)
(5.9)
(6.9)
(6.6)

**†
—
*
—
—

Program services for preschool-age children (%)
Dental screenings and examinations
Hearing screenings and examinations
Vision screenings and examinations
Other physical screenings and examinations
Speech/language screenings and examinations
Developmental assessments
Assessments of social skills/behavior problems

38.0
52.0
56.3
16.9
52.6
68.6
74.5

(4.8)
(4.8)
(4.8)
(3.6)
(4.8)
(4.6)
(4.5)

31.8
48.9
50.3
15.9
41.3
61.1
71.0

(6.5)
(7.2)
(7.2)
(5.1)
(6.9)
(7.2)
(6.9)

43.3
54.7
61.4
17.7
62.3
75.1
77.5

(6.8)
(6.4)
(6.2)
(5.0)
(6.0)
(5.6)
(5.8)

—
—
—
—
**
—
—

SOURCES: RAND California Preschool Study household and provider surveys.
NOTE: Standard errors in parentheses. Sample size is 615. Missing data are imputed using N = 10 imputations.
Asterisks denote the statistical significance for a test of the null hypothesis of equal means, percentages, or percentage
distributions across cohorts. * = statistically significant at the 10 percent level. ** = statistically significant at the 5 percent
level. *** = statistically significant at the 1 percent level. — = not significant at the 10 percent level or better. † =
statistically significant at a 10 percent false discovery rate. Totals may not sum to 100 because of rounding.

English Is the Dominant Language for Communication in Center-Based Settings
An estimated 32 percent of preschool-age children in center-based settings speak
a language other than English with their mothers, with most of those children (22
percent overall) speaking Spanish.47 Even with this high prevalence of children
______________
47 This estimate

is based on the mother-language variable used in the analysis in Chapter
Three. Recall from Table 2.1 in Chapter Two that about 36 percent of all preschool-age children
speak some language other than English (possibly in addition to English) with their mothers.
Given differential participation rates in center-based settings based on language status (see Table
3.3 in Chapter Three), about 32 percent of the population of preschool-age children in center-
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who could be classified as ELLs, English is by far the main language spoken in
center-based settings. As indicated in Table 4.10, most preschool-age children in
center-based settings (77 percent) have a lead teacher who speaks English as his
or her primary language, but even more children (84 percent) are in classrooms
in which the teacher uses English as the primary language of communication
with the children. Just 11 percent of children have a lead teacher who reports
Spanish as his or her primary language, and fewer still (7 percent) have a teacher
who communicates primarily in Spanish. At the same time, according to teacher
survey reports, about one-third of the classmates of preschool-age children in
Table 4.10—Teacher Language and ELL Training for Preschool-Age Children in California
in Center-Based Settings, Total and by Cohort
By Cohort
Measure (% Distribution)

Total

3-Year-Olds

4-Year-Olds

Signif.

Teacher’s primary language
English only
Spanish alone (or with other languages)
All other languages

76.7 (5.5)
10.6 (3.9)
12.7 (4.8)

73.2 (7.4)
16.0 (6.9)
10.8 (4.6)

79.8 (7.7)
5.8 (3.8)
14.4 (7.2)

—

Teacher’s primary language with children in the
classroom
English only
Spanish alone (or with other languages)
All other languages

83.7 (8.7)
7.3 (3.3)
9.0 (9.1)

86.6 (7.3)
8.1 (5.4)
5.3 (6.2)

81.2 (11.9)
6.6 (4.3)
12.2 (12.3)

—

Average percent of enrolled children who speak a
language other than English

34.2 (3.9)

33.0 (5.3)

35.2 (5.5)

—

Teacher ELL training, noncredit hours
No hours
1–5 hours
More than 5 hours

58.9 (5.1)
11.1 (4.1)
29.9 (5.3)

63.5 (7.7)
13.8 (6.1)
22.7 (7.0)

55.0 (6.8)
8.9 (5.0)
36.1 (7.5)

—

Teacher ELL training, college credits
No credits
1–5 credits
More than 5 credits

62.4 (5.5)
10.6 (4.3)
27.1 (4.9)

60.2 (7.7)
14.1 (5.9)
25.7 (7.2)

64.2 (7.9)
7.6 (6.0)
28.2 (6.9)

—

SOURCES: RAND California Preschool Study household and provider surveys.
NOTE: Standard errors in parentheses. Sample size is 615. Missing data are imputed using N = 10 imputations.
Asterisks denote the statistical significance for a test of the null hypothesis of equal percentage distributions across
cohorts. * = statistically significant at the 10 percent level. ** = statistically significant at the 5 percent level. *** =
statistically significant at the 1 percent level. — = not significant at the 10 percent level or better. † = statistically
significant at a 10 percent false discovery rate. Totals may not sum to 100 because of rounding.

____________________________________________________________
based settings communicate with their mothers in a language other than English, with 22 percent
speaking Spanish.
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center settings, on average, speak a language other than English. Teachers who
work with children who are ELLs can benefit from specialized training, and
Table 4.10 indicates that close to 40 percent of children are in classrooms in
which the lead teacher reports having any ELL training. About 30 percent are
with a lead teacher who reports having such training at the level of five or more
noncredit hours or five or more college credits. These data do not indicate,
however, to what extent the training sufficiently prepares teachers to succeed
with ELL children.

Structural Dimensions of Quality in Center-Based Settings
We now turn to an assessment of some of the structural aspects of quality in
center-based settings. We begin with two dimensions as reported in the teacher
surveys: (1) curriculum and assessment and (2) teacher education, training, and
experience. We then assess two other dimensions based on the on-site
observational assessments: (3) group size and ratios and (4) health and safety
practices. In each case, we also have the same or related measures as reported by
providers during the telephone survey and sometimes by parents, too.
As in the prior section, we report results for all preschool-age children and for
children classified by kindergarten-entry cohort. In addition to looking at
averages, we use nationally recognized benchmarks for several of these
structural features to assess the fraction of children in center-based settings who
are in programs that would meet the relevant benchmarks. Again, we have less
power in our sample of provider data to detect significant differences by cohort.
We treat all the statistical tests in this section as a family of tests. All tests that are
significant at the 1 percent level based on single inference remain significant
accounting for multiple comparisons when the false discovery rate is set at 15
percent. However, only 2 of 32 tests of cohort differences are significant in either
case, so we focus primarily on the pooled results.
Use of a Curriculum and Developmental Assessments Are Common, but Fewer
Children Are Exposed to Research-Based Curricula
While there is no research basis for singling out one or more curricula as superior
to all others, the child-development literature does indicate that having a
planned curriculum—one that specifies the goals for child learning and
development and how to achieve those goals—is better than having none
(Bowman, Donovan, and Burns, 2001). Furthermore, in support of curriculum
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development and improvement, the child-development literature provides a
basis for understanding the range of developmentally appropriate practices that
are conducive to supporting child development during the preschool years
(Frede and Ackerman, 2007). National Association for the Education of Young
Children (NAEYC) accreditation for early childhood programs requires the
implementation of a research-based curriculum covering multiple areas of child
learning and development—namely, social, emotional, physical, language, and
cognitive (NAEYC, undated). Head Start’s performance standards require the
use of a written curriculum designed to meet Head Start’s child-development
goals. Likewise, a number of states have approved specific curricula for use in
their publicly funded preschool programs. However, in California, there is no
formal requirement, under Title 22 licensing requirements or as part of the Title 5
regulations, for state-administered child-development programs to use a specific
curriculum.
Table 4.11—Curriculum and Assessment for Preschool-Age Children in California in
Center-Based Settings, Total and by Cohort
By Cohort
Measure

3-Year-Olds

4-Year-Olds

89.2 (2.9)

86.2 (4.4)

91.8 (3.6)

—

92.9 (3.5)

93.7 (3.3)

92.3 (5.0)

—

Specific curriculum used (% distribution)
Creative Curriculum, High/Scope, or Montessori
a
Other research-based curriculum
Other named curriculum
Religion based
State or locally developed
Developed own curriculum or not specified

23.5
22.6
24.7
3.2
4.7
21.3

(4.7)
(5.1)
(5.8)
(1.6)
(2.0)
(5.2)

37.3
14.1
11.7
3.6
6.9
26.4

(8.2)
(6.0)
(4.5)
(2.7)
(3.2)
(7.1)

12.3
29.5
35.2
3.0
2.9
17.3

(4.0)
(7.3)
(8.6)
(1.7)
(2.5)
(6.9)

***†

Method of assessment (% distribution)
Ratings based on observation or work sampling
Standardized tests or assessment instruments
Both observation and direct assessment
Informal or no method specified

47.3
5.8
41.9
4.9

(5.1)
(2.7)
(5.0)
(2.7)

49.1
7.7
40.7
2.5

(7.3)
(19.9)
(7.2)
(1.9)

45.8
4.2
43.0
7.0

(6.9)
(3.3)
(6.9)
(3.3)

—

Use a curriculum (%)
Trained in curriculum (%)

Total

Signif.

SOURCES: RAND California Preschool Study household and provider surveys.
NOTE: Standard errors in parentheses. Sample size is 615. Missing data are imputed using N = 10 imputations.
Asterisks denote the statistical significance for a test of the null hypothesis of equal percentages or percentage
distributions across cohorts. * = statistically significant at the 10 percent level. ** = statistically significant at the 5 percent
level. *** = statistically significant at the 1 percent level. — = not significant at the 10 percent level or better. † =
statistically significant at a 15 percent false discovery rate. Totals may not sum to 100 because of rounding.
a
The curricula in this category—identified in the survey by name, the philosophy, or the affiliated organization—are
Bank Street, Bright Horizons, Creating Child-Centered Classrooms Step by Step, Curiosity Corner, DLM Early Childhood
Express, Doors to Discovery, emergent curriculum, High Reach, Houghton Mifflin Pre-K, Piaget, Pebble Soup, Project
Approach, Reggio Emilia, Saxon Early Learning, Scholastic, and Waldorf.
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As seen in Table 4.11, even without a formal requirement, almost 9 in 10
preschool-age children in center settings in California are in a program in which
the lead teacher reports that a curriculum is used, and most teachers using a
curriculum indicate that they received training in the use of that curriculum.
However, when asked to name the curriculum used, there was considerable
diversity in the specific curriculum or combination of curricula mentioned. The
top three named curricula, all of which are research based, were Creative
Curriculum, High/Scope, and Montessori, which together apply to programs
serving 24 percent of preschool-age children in center settings.48 A similar
fraction of children are in programs that use one of several other named curricula
that have a foundation in child-development research.49 That leaves more than
half of all children in programs that use a multitude of other named curricula
(including religion-based ones) or their own locally developed curricula, which
do not necessarily have the same research foundation.
Child assessments are an important tool for monitoring children’s growth and
development in support of further learning and the application of a particular
curriculum (Bowman, Donovan, and Burns, 2001). No single approach to
assessment for preschool-age children is viewed as superior; indeed, experts
hold that multiple approaches are preferred. As seen in Table 4.11, nearly all
preschool-age children in center-based settings are assessed using one or more
methods for monitoring their progress. Most common, affecting 47 percent of
preschool-age children in center settings, are ratings of children’s progress based
on observation and work samples. Only a very small percentage of children are
in programs that rely exclusively on standardized tests or assessment
instruments. That approach is combined with direct assessment for another 42
percent of children.
______________
48 These three curricula are the most common among those approved by the states for use in
their state-funded preschool programs (Pre-K Now, undated). As of 2008, 13 states had endorsed
Creative Curriculum, 13 had approved High/Scope, and seven had selected Montessori.
49 Pre-K Now (undated) maintains a list of research-based curricula approved by the states
for their state-funded preschool programs. We use a list that was current as of October 2007.
While the list of approved curriculum changes over time, the most common programs named by
the lead teachers in the telephone survey have remained on the approved list with the passage of
time.
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There Is Considerable Variability in the Qualifications of Lead Teachers in
Center-Based Settings
There is no solid consensus in the child-development literature regarding the
minimum education and training requirements needed for lead teachers in order
to ensure high quality in early learning programs. Measures of ECE program
quality and child-development outcomes have been positively linked with
teachers who have more education and training, as well as specialized
preparation in early childhood development (Shonkoff and Phillips, 2000;
Bowman, Donovan, and Burns, 2001). Smaller- and larger-scale preschool
programs that have demonstrated shorter- and longer-term benefits for
participating children, such as the Child-Parent Center program in Chicago,
High/Scope Perry Preschool program, and Oklahoma universal preschool
program, employ lead teachers with a bachelor’s degree or higher and
specialized ECE training (Cannon and Karoly, 2007). At the same time, other
research evidence is emerging that questions the premise that a bachelor’s degree
is necessary to ensure program quality and the most favorable childdevelopment outcomes.50
Despite the ambiguities in the research evidence, there is a stronger consensus
among practitioners that higher levels of teacher education and training are
important for quality in ECE programs. Teacher education and training figure
prominently in nationally recognized benchmarks for high-quality programs. For
example, the National Institute for Early Education Research (NIEER)
benchmarks used to define high-quality state-funded preschool programs specify
a minimum of a bachelor’s degree with specialized training in ECE for the lead
teacher (Barnett, Hustedt, et al., 2007). The NAEYC accreditation criteria are
phasing in a requirement that 75 percent of program teachers have a bachelor’s
degree by 2020 (NAEYC, undated). And in California, the nine counties
implementing a tiered reimbursement system tied to program quality as part of
their PFA initiatives and the associated Power of Preschool (PoP) demonstration
______________
50 For example, Early, Bryant, et al. (2006), Early, Maxwell, Burchinal, et al. (2007), and
Howes et al. (2008) did not find a consistent, positive relationship between teacher education and
certification and classroom-quality measures or child outcomes using various data sources. These
emerging findings suggest that credentials per se may matter less than the quality of teacherpreparation programs (Bogard, Traylor, and Takanishi, 2008; Early, Maxwell, Burchinal, et al.,
2008). For additional perspectives on this literature, see Fuller (2007) and Gormley (2007). Kelley
and Camilli (2007) provided a recent meta-analysis.
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projects all require a lead teacher with a bachelor’s degree and specialized ECE
training in order to be reimbursed at the highest quality tier.
Given the ambiguities in the evidence base, we use both an associate’s degree
and a bachelor’s degree for the lead teacher as benchmarks for program quality,
either alone or in combination with a degree in early childhood education or a
related field. As seen in Table 4.12, there is a wide range of preparation levels
among the lead teachers of preschool-age children in California in center-based
settings. In terms of formal education, fully one-third of children are in
classrooms in which the lead teacher does not have a postsecondary degree.
Despite the lack of a degree requirement for the lead teacher under California
Title 22 licensing standards or Title 5 program requirements, 67 percent of
preschool-age children have a lead teacher with an associate’s degree or higher,
while 42 percent have a lead teacher with a bachelor’s degree or higher.51 In
about half the cases in which the lead teacher has an associate’s degree or higher,
the degree is in the ECE field. Thus, overall, 36 percent of preschool-age children
in center-based settings have a lead teacher with a postsecondary degree in the
ECE field at the associate level or higher.
Other indicators of teacher’s professional preparation include credentials, such as
the California Child Development permits and the CDA credential.52 The CDA,
which has no postsecondary-degree requirement, is equivalent to (and can be
used to qualify for) the California Associate Teacher permit. An associate’s
degree is a requirement for the Site Supervisor permit, while a bachelor’s degree
is needed for the Program Director permit. Overall, roughly half of preschool-age

______________
51 These

estimates can be contrasted with those from the California ECE workforce study by
Whitebook, Sakai, et al. (2006a). That study found that 53 percent of lead teachers in licensed
centers serving infants or preschool-age children had an associate’s degree or higher, while 25
percent had a bachelor’s degree or higher. The estimates in Table 4.12 would not be expected to
match with those in the workforce study, as the former provides the distribution of teacher
education across children, while the latter estimates the distribution across teachers. In addition,
the teachers in the workforce study serve children ages 0 to 5 rather than just preschool-age
children.
52 The California Child Development permits are required for lead teachers in California Title
5 center-based programs, such as the California State Preschool program (see Karoly, Reardon,
and Cho, 2007, for additional detail). The CDA is a national credential awarded by the Council
for Professional Recognition. The CDA requires 120 hours of formal ECE education in various
content areas and 480 hours of supervised work experience. The process for obtaining the
credential also includes several forms of independent assessment. Head Start programs require
the lead teacher to have a minimum of a CDA, equivalent to the Associate Teacher permit.
California Title 5 centers require a minimum of the Associate Teacher permit for the lead teacher.
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Table 4.12—Lead–Classroom Teacher Education, Training, and Experience for PreschoolAge Children in California in Center-Based Settings, Total and by Cohort
By Cohort
Measure for Lead Classroom Teacher

3-Year-Olds

4-Year-Olds

7.6 (3.0)
25.5 (4.8)
24.6 (4.6)

11.7 (5.9)
25.6 (6.3)
28.4 (6.3)

4.1 (2.2)
25.5 (6.8)
21.4 (6.2)

32.3 (4.7)
9.9 (3.0)

29.5 (6.6)
4.8 (2.4)

34.8 (6.5)
14.3 (5.1)

Among those with AA or above, has degree in
ECE field (%)

53.5 (6.3)

49.1 (8.9)

56.8 (8.3)

—

California Child Development permit level
(% distribution)
No permit
Assistant or Associate Teacher permit
Teacher or Master Teacher permit
Site Supervisor or Program Director permit

50.9
11.1
19.4
18.6

44.4
18.1
23.7
13.8

56.4
5.1
15.7
22.8

(8.3)
(2.6)
(6.7)
(8.9)

—

CDA-credential status (% distribution)
No CDA
Working toward CDA
Has CDA

47.3 (5.4)
12.3 (3.4)
40.4 (5.8)

43.1 (7.1)
13.6 (5.7)
43.3 (7.4)

50.9 (7.6)
11.3 (3.9)
37.8 (8.1)

—

Experience in ECE field (years)

14.7 (1.0)

13.5 (1.6)

15.8 (1.3)

—

7.1 (0.7)

5.3 (0.7)

8.5 (1.0)

***†

Education level (% distribution)
High-school diploma or less
Some postsecondary, no degree
AA or vocational/technical diploma
Bachelor’s degree or some postbacc.
course work with no degree
Graduate or professional degree

Tenure in current program (years)

Total

(5.9)
(3.4)
(5.1)
(5.9)

(7.3)
(40.7)
(6.9)
(5.3)

Signif.
—

SOURCES: RAND California Preschool Study household and provider surveys.
NOTE: Standard errors in parentheses. Sample size is 615. Missing data are imputed using N = 10 imputations.
Asterisks denote the statistical significance for a test of the null hypothesis of equal means, percentages, or
percentage distributions across cohorts. * = statistically significant at the 10 percent level. ** = statistically significant
at the 5 percent level. *** = statistically significant at the 1 percent level. — = not significant at the 10 percent level or
better. † = statistically significant at a 15 percent false discovery rate. Totals may not sum to 100 because of
rounding.

children in center settings have a lead teacher with no California Child
Development permit, and a similar fraction have a lead teacher with no CDA.
Experience in the ECE field and tenure in a current program are other metrics to
assess teacher qualifications. Table 4.12 shows that, on average, preschool-age
children in a center setting have a lead teacher with about 15 years of experience
and seven years working in the current program. The average tenure is higher by
about three years for the older cohort than for the younger cohort—the only
statistically significant difference by cohort in the various education, training,
and experience measures.
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On Average, Preschool-Age Children in Center Settings Are in Programs That
Meet Benchmarks for Group Size and Ratios
The size of the classroom group and the ratio of children to staff or adults are
considered key elements of structural quality in ECE settings (Shonkoff and
Phillips, 2000; Bowman, Donovan, and Burns, 2001). In California, these features
are regulated under state Title 22 licensing standards, and even more stringent
requirements are specified under regulations that apply to publicly subsidized
programs—namely, the performance standards that apply to Head Start and the
Title 5 regulations that apply to the California State Preschool and California
General Child Care and Development programs. As discussed in Karoly,
Reardon, and Cho (2007), nationally recognized benchmarks for quality of
programs serving preschool-age children specify a maximum group size of 20
children and a maximum child-staff ratio of 10 to 1. Head Start performance
standards match these benchmarks, although, in practice, some California
programs have waivers to operate with 24 children in a classroom and an 8-to-1
ratio, given the high cost of care in urban areas. California Title 5 regulations
have no maximum group size but set the child-staff ratio at 24 to 1 and the childadult ratio at 8 to 1 (for which parents or volunteers may be used to meet the
ratio in addition to paid staff). This makes 24 children as the effective ceiling on
the group size for Title 5 programs. Title 22 licensing requirements set no limit
on the group size and specify a child-adult ratio of 12 to 1. Several of the
California counties implementing PoP demonstration projects now require a
group size of 20 and child-adult ratio of 10 to 1 to be rated and reimbursed at the
highest quality level.
We focus on the observation assessment of adults (paid staff and volunteers),
group size, and the resulting child-staff and child-adult ratios because we
consider this data source to be the most reliable. (Later, we compare the
observation estimates with those based on teacher and parent reports in the
telephone interviews for the same measures.) Given the multiple counts of staff,
volunteers, and children during the observation period (an average of seven
times, as noted earlier), we calculate both average measurement across all
measurements during the observation period and, in the case of group sizes and
ratios, the maximum measurement. We expect there to be a gap between the
average measure and the maximum measure because counts of adults and
children do not remain constant during the program day. For example, the group
size is typically lower at the beginning of the day as children arrive gradually,
and then it may fall later in the program day if children depart at different times.
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Consider first the number of paid staff and volunteers shown in panel (a) of
Table 4.13. On average, preschool-age children in center settings have close to 2.5
paid staff in their classroom and close to one volunteer, all based on the average
over the observation period. Panel (b) shows an average group size, based on the
observation-period average, of nearly 18 children, well within the benchmark of
20 children. However, based on the maximum observed group size, the average
is just over 25 children, which exceeds the benchmark (or even the conventional

Table 4.13—Staff and Adults, Group Size, and Ratios for Preschool-Age Children in
California in Center-Based Settings, Total and by Cohort
By Cohort
Measure

Total

3-Year-Olds

4-Year-Olds

Signif.

a. Observed number of paid staff and volunteers
Mean of average paid staff (N)
Mean of average volunteers (N)

2.4 (0.1)

2.4 (0.1)

2.4 (0.1)

—

0.8 (0.1)

0.7 (0.1)

0.9 (0.2)

—

b. Observed group size
Mean of the average group size (N)
Mean of the maximum group size (N)

17.5 (0.7)
25.4 (1.6)

17.4 (1.0)
25.8 (2.5)

17.6 (0.9)
25.1 (1.9)

—
—

Benchmark: Group size up to 20 (%)
Average
Maximum

70.5 (5.1)
42.3 (6.2)

67.2 (7.7)
41.4 (9.0)

73.3 (7.1)
43.2 (7.6)

—
—

Benchmark: Group size up to 24 (%)
Average
Maximum

87.8 (4.4)
60.1 (5.3)

86.9 (6.6)
60.7 (8.1)

88.5 (5.7)
59.6 (7.0)

—
—

c. Observed child-staff and child-adult ratios
Mean of the average ratio (N)
Child-staff
a
Child-adult

8.1 (0.3)
6.6 (0.2)

7.9 (0.4)
6.6 (0.4)

8.2 (0.4)
6.6 (0.4)

—
—

Mean of the maximum ratio (N)
Child-staff
a
Child-adult

10.1 (0.5)
8.5 (0.4)

9.9 (0.6)
8.5 (0.6)

10.2 (0.7)
8.5 (0.6)

—
—

Benchmark: Ratio up to 10 to 1 (%)
Average child-staff
a
Average child-adult
Maximum child-staff
a
Maximum child-adult

76.5
90.9
53.3
67.6

78.9
92.8
52.5
66.2

—
—
—
—

(5.2)
(3.2)
(7.4)
(6.3)

73.7
88.6
54.2
69.1

(7.9)
(5.7)
(9.7)
(8.7)

(7.3)
(3.5)
(9.1)
(7.3)

SOURCES: RAND California Preschool Study household and provider surveys and provider observation
data.
NOTE: Standard errors in parentheses. Sample size is 615. Missing data are imputed using N = 10
imputations. Asterisks denote the statistical significance for a test of the null hypothesis of equal means or
percentages across cohorts. * = statistically significant at the 10 percent level. ** = statistically significant at the 5
percent level. *** = statistically significant at the 1 percent level. — = not significant at the 10 percent level or
better. † = statistically significant at a 15 percent false discovery rate.
a
Both staff and volunteers are included in the denominator.

95

group size in Title 5 programs of 24 children). The larger average based on the
maximum group size may reflect periods during which classrooms or groups are
combined for certain activities (e.g., outdoor play). Finally, panel (c) reflects the
combination of staffing and group size as reflected in the child-staff or childadult ratio (for which the latter combines staff and volunteers for the
denominator or the ratio). Based on the average ratio during the observation
period, the average child-staff ratio for preschool-age children in center settings
is just over 8 to 1, while the child-adult ratio is below 7 to 1. Both ratios are
within the standard benchmark ratio of 10 to 1. Even when we use the maximum
observed ratio, the average across preschool-age children in center settings is a
child-staff ratio of about 10 to 1 and a child-adult ratio of 8.5 to 1. These results
are just at or below the 10-to-1 benchmark.
These figures suggest that the average preschool-age child in a center setting is in
a program that would meet standard benchmarks for group size and child-staff
or child-adult ratios. Table 4.13 also shows the percentage of children in
programs that would meet a group-size benchmark of 20 or 24 and a child-staff
or child-adult ratio of 10 to 1. The percentage meeting the benchmarks is
calculated based on both the average during the observation period and the
maximum. In terms of group size, at best, 88 percent of children are in centers
with an average group size that meets the less stringent benchmark of 24
children; at worst, just 42 percent would meet the more stringent benchmark of a
maximum group size of 20 children. The same pattern is evident with the ratios.
Just over 90 percent would meet the less stringent (average) ratio of 10 children
to 1 adult, while 43 percent would meet the more stringent benchmark of a
maximum observed ratio of 10 children to 1 staff member. Thus, while children
in center-based programs are likely to be in classrooms that, on average, meet
recommended benchmarks for group size and ratios, the observed measures
indicate that it is quite common for preschool-age children in California to be in
center-based settings in which the benchmark child-staff or child-adult ratio
recommended for high-quality programs is exceeded at some point during the
day.
Compared with Observation-Based Estimates of Group Size and Ratios, Teacher
and Parent Reports Show Modest Downward Biases
Table 4.14 compares estimates of staff and adults, group size, and ratios based on
the observation data (as reported in Table 4.13) and based on reports by teachers
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Table 4.14—Comparison of Estimates of Staff and Adults, Group Size, and Ratios for
Preschool-Age Children in California in Center-Based Settings, by Data Source

Measure

Observation
Assessment

Teacher
Survey Report

Parent
Survey
Report

2.4 (0.1)
0.8 (0.2)
3.1 (0.2)

2.6 (0.1)
0.7 (0.2)
3.3 (0.2)

n.a.
n.a.
2.7 (0.1)

17.5 (0.7)
70.5 (5.1)

15.7 (0.7)
75.2 (4.6)

15.7 (0.5)
83.8 (3.8)

8.1
76.5
6.6
90.9

7.2
82.2
5.7
89.6

n.a.
n.a.
6.4 (0.3)
93.0 (2.7)

Staff and adults (N)
Paid staff
Volunteers
Adults
Group size
Average (N)
Benchmark: Average up to 20 (%)
Ratios
Child-staff (N)
Benchmark: Child-staff up to 10 to 1 (%)
a
Child-adult (N)
a
Benchmark: Child-adult up to 10 to 1 (%)

(0.3)
(5.2)
(0.2)
(3.2)

(0.5)
(4.1)
(0.3)
(3.2)

SOURCES: RAND California Preschool Study household and provider surveys and provider observation
data.
NOTE: Standard errors in parentheses. Sample size is 615. Missing data are imputed using N = 10
imputations. n.a. = not available.
a
Both staff and volunteers are included in the denominator.

and parents during the telephone interview. A comparison across the three data
sources shows somewhat different patterns for teachers and parents. Teachers
are fairly accurate, on average, in their reports of staff and adults, but they report
a group size, on average, that is smaller by two children than the observed
measure. The resulting child-staff or child-adult ratios are lower by one child
than the observed measures (for example, 8.1 child per staff based on the
observations and 7.2 based on teacher reports).
On average, parents have a very small downward bias in reporting the number
of adults, a similar downward bias on group size to that in teacher reports, and a
resulting child-adult ratio that matches the average observed ratio.53 As a result
of the differences in the reported group size, a larger fraction of children would
be estimated to be in programs that meet a benchmark group size of 20 children
according to teachers (75 percent) or parents (84 percent) than what was
observed (71 percent). The overestimation by teachers and parents of the
percentage of children meeting a ratio benchmark is more modest, especially for
______________
53 Parents were asked to report only on the number of adults in the child’s group, so they did
not separately report on paid staff versus volunteers.
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the child-adult ratio, which already shows 91 percent meeting the benchmark
based on the observation data.
While the biases in the teacher and parent reports do not appear to be large on
average, the teacher and parent reports for any of the measures in Table 4.14 are
not highly correlated with the corresponding observational assessment. The
highest correlation of 0.4 is between the parent reports and observed measures of
group size and the child-adult ratio. The correlations between the provider
reports and observation measures range from 0.2 to 0.3.
There Are Gaps in Health and Safety Practices
Another aspect of structural quality is following appropriate health and safety
practices. Health and safety procedures are typically regulated by government
child-care licensing agencies. For example, California Title 22 licensing
requirements include provisions for maintaining a clean, safe, and sanitary
environment (Title 22, Article 7). Likewise, health and safety standards are
incorporated into accreditation requirements. NAEYC’s accreditation criteria, for
instance, include such elements as routine cleaning and sanitization of surfaces,
protecting children from electrical shock and other hazards, and having a
working smoke detector and fire extinguisher in each classroom.
While neither the on-site observations nor the provider telephone survey
conducted a comprehensive assessment of health and safety practices, the
information collected in both modes does provide some perspective on the extent
to which relevant standards are met. What they show is that a nontrivial
percentage of preschool-age children in center-based programs are in settings in
which very basic safety standards are not routinely followed. For example, the
top panel of Table 4.15 shows results for the health and safety checklist used by
the observers during their on-site visits. As noted earlier, the 12-item list covered
such features as hand-washing and surface-cleaning practices; protecting
children from sharp objects, toxic materials, electrical outlets, and other hazards;
having gates and doors to the outdoors that are secure; and having a fire
extinguisher in the classroom. On average, preschool-age children are in
classrooms in which 74 percent of the health and safety checklist items were met.
The items that were least likely to be met were having protected electrical outlets,
secured exits, and a fire extinguisher in the classroom. If we use a benchmark
that allows at most one missed health or safety practice of the 12 checklist items,
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Table 4.15—Classroom Health and Safety Measures for Preschool-Age Children in
California in Center-Based Settings, Total and by Cohort
By Cohort
Total

Health and Safety Measure (%)

3-Year-Olds

4-Year-Olds

Signif.

a. Observation: Health and safety checklist
Average percentage of safety practices met

74.1 (0.02)

75.5 (0.02)

72.9 (0.03)

—

Benchmark: Missed at most 1 safety practice

17.5 (3.9)

19.8 (6.4)

15.5 (5.8)

—

Benchmark: Missed at most 2 safety practices

46.7 (5.7)

55.7 (8.3)

39.1 (8.5)

—

b. Survey: Safety practice is always followed
Have at least one operating smoke detector in the
room with a working battery

89.9 (3.7)

91.5 (3.3)

88.6 (5.8)

—

Keep the poison-control center number and other
emergency numbers by the telephone

93.6 (2.4)

96.4 (2.1)

91.1 (4.1)

—

Have covers on all electrical outlets that do not
have plugs in them

76.6 (4.3)

81.9 (5.6)

72.0 (6.3)

—

SOURCES: RAND California Preschool Study household and provider surveys and provider observation data.
NOTE: Standard errors in parentheses. Sample size is 615. Missing data are imputed using N = 10 imputations.
Asterisks denote the statistical significance for a test of the null hypothesis of equal percentages across cohorts. * =
statistically significant at the 10 percent level. ** = statistically significant at the 5 percent level. *** = statistically significant
at the 1 percent level. — = not significant at the 10 percent level or better. † = statistically significant at a 15 percent false
discovery rate.

just 18 percent of children would be in programs meeting that benchmark.
Allowing up to two missed features would increase the benchmark rate to 47
percent of children.
The results from the teacher interviews, in the bottom panel of Table 4.15, also
show that a nontrivial share of children are in programs that fall short of basic
safety practices. For example, according to teacher reports, close to one in four
children are in programs in which electrical outlets without plugs are not always
covered, a problem area also identified in the on-site observations. The other two
safety practices listed in Table 4.15 show somewhat higher rates of compliance,
but still nearly 10 percent of children are in classrooms that do not always have
at least one functional smoke detector.54 While the observation- and surveybased measures are not strictly comparable, both sources suggest that key health
and safety practices are not consistently followed by all center-based programs
serving preschool-age children in California.
______________
54 A

fourth safety practice included in the teacher interview—having a first-aid kit at the
program—was reported to be met by nearly all programs. Just five out of 500 teachers
responding to the question said that the practice was not always followed.
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Process Dimensions of Quality in Center-Based Settings
We now turn to results for the two process quality measures, collected as part of
the on-site observations: ECERS-R subscales and CLASS domains. The two
ECERS-R subscales we measure, Space and Furnishings and Activities, focus
more on the quality of the physical space and resources in the classroom that
support child-centered learning in a variety of areas. While we report results
separately for the two subscales, our primary focus is on the combined score (the
average of the two subscales) as the two scales are highly correlated (see
Appendix F). CLASS is designed to capture the quality of the classroom as a
learning environment, capturing such aspects as the nature of the classroom
emotional climate, the productive use of classroom time and management of
student behavior, the nature of instructional support and feedback to students,
and the degree of student engagement.
For both ECERS-R and CLASS measures, we continue to report results for the
two age cohorts separately and combined. However, there are no significant
differences by cohort either using conventional single-inference testing or
multiple-comparison testing.
Two ECERS-R Subscales Show That Quality Is Below “Good” for the Average
Preschool-Age Child in a Center-Based Setting
Table 4.16 reports the mean score for the two ECERS-R subscales and the
combined ECERS-R score. The distribution of scores across the six one-point
intervals from 1 to 7 is shown in Figure 4.1. Overall, the estimated average
combined ECERS-R score for California preschool-age children in center-based
settings is 4.1, between the minimally acceptable level (a score of 3) and good (a
score of 5). Although the mean scores are always 0.4 or 0.5 higher for four-yearolds than for three-year-olds, the differences are not statistically significant.
Given a standard deviation just above one scale point, the cohort differences
translate into an effect size of about 0.4.55
The full distribution of ECERS-R scores shown in Figure 4.1 reveals that about 16
percent of children are in centers that do not achieve the minimally acceptable
level of quality for the combined ECERS-R score. At the other extreme, just 22
percent of children are in a center that scores in the good range (5 or above) on
______________
55 We

calculate the effect size as the difference in the group means divided by the pooled
standard deviation.
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Table 4.16—ECERS-R Subscale Scores and Combined Score for Preschool-Age Children
in California in Center-Based Settings, Total and by Cohort
Total
ECERS-R Measure

Mean

By Cohort
SD

3-YearOlds

4-YearOlds

Effect
Size

Signif.

Space and Furnishings subscale

4.4

(0.1)

1.14

4.2

(0.2)

4.6

(0.2)

0.35

—

Activities subscale

3.9

(0.2)

1.24

3.6

(0.2)

4.1

(0.2)

0.38

—

Combined (average)

4.1

(0.1)

1.09

3.9

(0.2)

4.3

(0.2)

0.40

—

22.1

(4.8)

n.a.

15.6

(6.2)

27.6

(7.0)

n.a.

Benchmark: Combined ECERS-R
 5 (%)

—

SOURCES: RAND California Preschool Study household survey and provider observation data.
NOTE: Standard errors in parentheses. Sample size is 615. Missing data are imputed using N = 10 imputations. Asterisks
denote the statistical significance for a test of the null hypothesis of equal means or percentages across cohorts. * = statistically
significant at the 10 percent level. ** = statistically significant at the 5 percent level. *** = statistically significant at the 1 percent
level. — = not significant at the 10 percent level or better. SD = standard deviation. n.a. = not applicable.

the combined ECERS, while only 6 percent score in the 6-to-7–point range, which
approaches the excellent level. We treat an average score of 5 as the benchmark
level associated with quality, as this is the level required by most of the nine
California counties in their implementation of PoP demonstration projects in
order to be rated and reimbursed at the highest quality level (see Karoly,
Reardon, and Cho, 2007).56 It is evident from Figure 4.1 that the majority of
children (61 percent, according to the combined ECERS-R score) are in centers
that score in the minimally acceptable to good range.
As a result of collecting a subset of ECERS-R items and weighting by children
rather than programs, the scores in Table 4.16 and Figure 4.1 are not strictly
comparable with those in other studies that have measured ECERS or ECERS-R
at the program level, such as those reviewed in Chapter One. Nevertheless, since
the scores on the two subscales are expected to be highly correlated with the
overall ECERS-R score or the score that would have been obtained on the prior
ECERS, it is useful to recall some of those results to place these estimates in
context. For example, for the California sample of the 1993 CQOS, the mean
ECERS index was about 4, while ECERS-R was 3.8 for publicly funded
prekindergarten programs serving four-year-olds assessed in the 11 states of the
______________
56 Some

counties require an even higher ECERS-R score to be rated at the highest quality
level. For example, San Diego County requires an average of 5.5 or higher on the ECERS-R, while
Los Angeles County requires an overall ECERS-R score of 6 or higher.
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Figure 4.1—Distribution of ECERS-R Subscale Scores and Combined Score for
Preschool-Age Children in California in Center-Based Settings

SOURCES: RAND California Preschool Study household survey data and provider observation data.
NOTE: Sample size is 615. Missing data are imputed using N = 10 imputations.
! Interpret with caution. Standard error is more than one-third the estimate.

102

NCEDL multistate studies (Helburn, 1995; Early, Barbarin, et al., 2005). These
results are quite comparable with our estimates. In the multistate study, 12
percent of programs scored below 3 and just 8 percent scored above 5, whereas
our estimates suggest fatter tails of the score distribution and fewer children
concentrated in the middle scores. Our estimate of the combined ECERS-R score
falls below those estimated nationwide for Head Start and below other publicly
subsidized programs in California (see the discussion in Chapter One). We
return to those other findings when we examine differences in ECERS-R scores
across program types.
CLASS Scores Show That Biggest Shortcoming Is Instructional Support for
Learning
Table 4.17 presents the average score across preschool-age children in California
in center-based settings for the four CLASS domains, as well as for the 10
separate dimensions that make up three of the domains. Overall, the emotionalsupport domain has an average score of 5.5, while classroom organization has an
average of 4.9 and student engagement is 5.3—all three in the middle-score
range. In contrast, the score for ISL, at a mean of 2.6, falls on the low end of the
construct. This construct is specifically designed to measure whether teachers
help students to go beyond simply learning facts to gain an understanding of
how facts are related to one another and to develop metacognitive skills that
provide the foundation for later academic learning (Pianta, La Paro, and Hamre,
2008). The low score on this construct signals that, while center-based programs
may be succeeding in some measure in providing an engaging, emotionally
supportive, and well-managed environment for learning, the teachers are not as
successful in promoting higher-order thinking skills, providing high-quality
feedback, and developing students’ language skills.
The scores on each of the 10 dimensions that fall under the first three domains
are generally consistent with the overall domain score. Among the set that makes
up the emotional-support domain, the highest (or lowest) scores are for positive
climate and negative climate. The score on instructional learning format is lowest
among the classroom-organization components. Concept development receives
the lowest score among those that make up ISL. As with ECERS, CLASS scores
are always in the more favorable direction for four-year-olds over three-yearolds, although the differences amount to 0.1 to 0.3 standard deviations and are
not statistically significant.
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Table 4.17—Scores for CLASS Domains and Dimensions for Preschool-Age Children in
California in Center-Based Settings, Total and by Cohort
Total
CLASS Domains and Dimensions

Mean

By Cohort
SD

3-YearOlds

4-YearOlds

Effect
Size

Signif.

Emotional support

5.5

(0.1)

0.88

5.4

(0.1)

5.6

(0.2)

0.21

—

Positive climate

5.5

(0.1)

1.16

5.4

(0.2)

5.6

(0.2)

0.16

—

Negative climate

1.4

(0.1)

0.45

1.4

(0.1)

1.4

(0.1)

–0.12

—

Teacher sensitivity

4.9

(0.1)

1.24

4.8

(0.2)

5.0

(0.2)

0.21

—

Regard for student perspective

4.8

(0.2)

1.28

4.7

(0.2)

5.0

(0.2)

0.19

—

4.9

(0.1)

1.06

4.7 (0.2)

5.0

(0.2)

0.23

—

Behavior management

5.2

(0.1)

1.23

5.0

(0.2)

5.3

(0.2)

0.27

—

Productivity

5.0

(0.1)

1.19

4.9

(0.2)

5.1

(0.2)

0.16

—

Instructional learning format

4.4

(0.2)

1.20

4.3

(0.2)

4.5

(0.2)

0.18

—

2.6

(0.1)

1.05

2.5 (0.2)

2.7

(0.2)

0.21

—

Concept development

2.3

(0.1)

1.05

2.2

(0.2)

2.4

(0.2)

0.14

—

Quality of feedback

2.7

(0.2)

1.17

2.5

(0.2)

2.8

(0.2)

0.29

—

Language modeling

2.9

(0.2)

1.23

2.8

(0.2)

3.0

(0.2)

0.14

—

5.3

(0.1)

1.09

5.2 (0.2)

5.4

(0.2)

0.11

—

24.3

(5.8)

n.a.

23.7 (8.1)

24.8

(7.5)

n.a.

—

Classroom organization

ISL

Student engagement
Benchmark: ISL  3.2 (%)

SOURCES: RAND California Preschool Study household survey and provider observation data.
NOTE: Standard errors in parentheses. Sample size is 615. Missing data are imputed using N = 10 imputations.
Asterisks denote the statistical significance for a test of the null hypothesis of equal means or percentages across
cohorts. * = statistically significant at the 10 percent level. ** = statistically significant at the 5 percent level. *** =
statistically significant at the 1 percent level. — = not significant at the 10 percent level or better. n.a. = not
applicable. SD = standard deviation.

Figure 4.2 provides further perspective on the CLASS measures by showing the
distribution of the four domains across the same six intervals used in Figure 4.1.
For the emotional-support domain, 94 percent of the population of preschool-age
children in center-based settings are in programs that score at least 4 or better.
For almost one-third of children in center settings, the score is in the 6 to 7 range.
The scores for classroom organization are shifted more to the lower end of the
scale, but still only 6 percent are in programs that score below 3. Most of the
population (66 percent) is concentrated in programs scoring in the 4 to 6 range,
while another 14 percent are at the top of the scale between 6 and 7. The studentengagement construct shows that most preschool-age children are concentrated
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Figure 4.2—Distribution of CLASS Subscale Scores for Preschool-Age Children in
California in Center-Based Settings

SOURCES: RAND California Preschool Study household survey data and provider observation data.
NOTE: Sample size is 615. Missing data are imputed using N = 10 imputations.
! Interpret with caution. Standard error is more than one-third the estimate.
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in programs that score in the range of 4 and above, with one in three in a
program that scores 6 or higher.
The contrast between these three domains and ISL is striking. Notably, nearly 30
percent of preschool-age children in center-based settings are in programs that
score below 2 on this construct. Another 37 percent are in settings that score
between 2 and 3. None of the preschool-age population in center-based settings
was in a center that scored above 6, and only 1 percent scored between 5 and 6.
The low scores for this domain are especially noteworthy because, in other
studies that have linked CLASS scores to student outcomes, ISL is a strong
predictor of gains on cognitive assessments and subsequent achievement tests
(Hamre and Pianta, 2005). For example, in an analysis of data from the NCEDL
multistate study, ISL was the only significant predictor among the CLASS
domains of gains after one year of preschool on assessments of receptive
language or expressive language (Howes et al., 2008). Clearly, by this measure,
only a small minority of students in California are in settings that are consistently
supporting the development of the higher-order thinking skills associated with
later academic success.
Again, we should be cautious in comparing our results with other studies that
examine quality of ECE for samples of programs or providers with the
distribution of quality across the population of children, as we do here.
Moreover, we have used the most recent version of the CLASS tool, and other
studies, such as the NCEDL multistate studies, used an earlier version (e.g.,
Early, Barbarin, et al., 2005). Nevertheless, it is worth noting that the pattern of
lower scores on the ISL construct than on the other CLASS domains is replicated
in other recent studies, including two that have implemented the same version of
CLASS. For example, as part of the evaluation of the universal preschool
program in Tulsa, Oklahoma, Phillips, Gormley, and Lowenstein (2007) reported
the CLASS domain scores shown in Table 4.18 for 77 public-school classrooms.
Their findings show the same pattern of a lower ISL score than scores on the
other three domains. American Institutes for Research (AIR) (2007), in its
evaluation of center-based programs under the PFA initiatives in San Francisco
and San Mateo counties, found a similar pattern of CLASS domain scores in the
40 classrooms that it evaluated (eight in San Mateo and 32 in San Francisco), also
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shown in Table 4.18.57 The NCEDL multistate studies of public prekindergarten
programs serving four-year-olds found average scores of about 2 for concept
development and quality of feedback, the only dimensions of the ISL domain
that were included in the earlier version of CLASS (Early, Barbarin, et al., 2005).58
A comparison of the CLASS results for California in this study with those of
Oklahoma’s universal preschool program as measured in the Tulsa school
district is instructive, given the evidence of strong, favorable effects on school
readiness of the Oklahoma program (Gormley and Gayer, 2005; Gormley, Gayer,
et al., 2005). For the three domains other than ISL, children in California are, on
average, in programs that are on par with the average program in Tulsa. The
difference in the ISL scores of about 0.6 scale points is equivalent to an effect size
of 0.6 standard deviations. While approximately half of Tulsa’s program
participants score above 3.2 on the ISL domain, just about one in four preschoolage children in California is in a program that would meet that benchmark (see
Table 4.17).
Table 4.18—Mean CLASS Domain Scores Across Studies
CLASS Domain
Study

ES

CO

ISL

SE

RAND California Preschool Study

5.5

4.9

2.6

5.3

Tulsa, Oklahoma, universal preschool program
(Phillips, Gormley, and Lowenstein, 2007)

5.2

4.9

3.2

5.2

San Francisco County PFA evaluation
(AIR, 2007)

6.0

5.2

3.7

5.9

San Mateo County PFA evaluation
(AIR, 2007)

6.2

5.1

3.8

5.8

SOURCES: Table 4.18 for the RAND California Preschool Study and the referenced citations for the other
studies.
NOTE: Abbreviations: CO = classroom organization; ES = emotional support ; SE = student engagement.

______________
57 The PFA evaluations in San Francisco and San Mateo counties are the only ones, to date,
that have included observation-based assessments of center-based preschool programs using
CLASS.
58 Early, Barbarin, et al. (2005) also reported two composite scores—emotional climate and
instructional climate—that were constructed based on factor analysis of the nine dimensions of
the previous version of CLASS, with average scores of 5.5 and 2.0. These two composites are
closest to those represented by emotional support and ISL in Table 4.18, and the gap in the two
scores is in the same direction and nearly the same magnitude.
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Variation in Quality in Center-Based Settings by Child and Family
Characteristics
Our fourth study question concerns differences in quality measures by the
characteristics of the child and the child’s family. In this section, we draw on
Table 4.19, which compares differences among groups of preschool-age children
in center-based settings in the percentage that are in programs that meet various
quality benchmarks. Table 4.20 reports differences across groups in mean
ECERS-R and CLASS scores. In some cases, because of small sample sizes, we
collapse some categorical variables into a smaller number of groupings (e.g.,
mother’s education, income relative to poverty). In terms of the characteristics
examined in Chapter Three, we exclude mother’s nativity, mother’s schoolenrollment status, and linguistic isolation, because differences are small and
insignificant when children are classified by these characteristics. We use income
measured relative to the federal poverty level as our main economic-status
measure and include the CDE measure of economic disadvantage for
comparison.
Both tables report the results of statistical tests for the null hypothesis that the
means are jointly equal across the groups defined by the child or family
characteristics. For characteristics with more than two categories, the tables also
report the results of statistical tests for the null hypotheses of the equality of
means between all pairwise combinations of groups. For the pairwise
comparisons, statistical significance is noted using letters, where a superscript a
refers to the test result between a given group and the first group in the category
(e.g., Hispanic or Latino, mother has a high-school diploma or less). A
statistically significant pairwise comparison between a given group and the
second group in the category (e.g., white, mother education is some college)
would be denoted with a superscript b, and so on. Again, because of the potential
for false inference with multiple testing, we have used the Benjamini-Hochberg
method to control for the false discovery rate treating all tests for a given
characteristic within Table 4.19 or 4.20 as a separate family of tests. As we discuss
below, many of the results that are statistically significant at the 1 percent level
based on single-inference testing would not be significant accounting for
multiple comparisons without setting the false discovery rate closer to 20
percent. This is not unexpected given the reduction in power associated with the
smaller sample and the use of MI to account for missing observation data. For
this reason, it is important to view differences across groups as suggestive of
differences that would be found with a larger sample.

Group Size and Ratio (%)
Characteristic
Total
Sex
Male
Female
Race-ethnicity
Hispanic or Latino
White alone
Black or African American alone
Asian alone
Living arrangement
Two parents
Single parent
Highest education of mother
High-school diploma or less
Some college
Bachelor’s degree or higher
Employment status of mother
Not employed
Employed part time
Employed full time
Language spoken between mother/child
Other language(s) spoken
English only
Income relative to federal poverty line
Less than 100 percent
100 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
Economic status
Economically disadvantaged
Not economically disadvantaged

Group Size
Child-Staff
 20
Ratio 10 to 1
70.5
76.5

Lead-Teacher Education (%)
Associate’s
or Higher
66.8

Bachelor’s or Associate’s or Bachelor’s or
Higher
Higher in ECE Higher in ECE
42.2
35.7
26.7

Heath and
Safety
Checklist
 80% (%)
46.7

40.1***†
12.2
!

44.7
48.9

!
!

34.5 *
cc
40.8
a,bb,d
13.0
!
c
42.4

23.3
cc
35.7
bb
9.9
29.7

50.4
49.6
34.8
37.4 !

70.2*†
47.2

45.1*†
25.0
!

39.0**†
16.5
!

28.9 *†
14.0
!

45.5
53.9

74.4
77.4
77.9

73.6
63.9
62.6

46.0
41.6
39.9

32.7
38.9
37.6

26.2
27.2
27.7

!
!

47.3
60.9
37.0

71.9
82.0
62.0

74.0
90.0
72.4

76.3
60.7
a
56.9

51.4 *
44.7
aa
28.4

43.0
38.9
24.7

33.5 *
31.5
!
aa
15.0
!

47.0
48.7
46.0

55.3
77.6

70.0
79.4

68.4
66.3

45.1
41.4

40.6
34.1

32.1
24.7

52.3
44.5

57.6
68.2
68.3
75.4
79.6

65.8
85.0
80.3
68.4
80.6

79.2
70.1
60.1
63.0
62.7

59.9
41.4
44.6
a
33.1
36.8

63.5
75.4

77.4
75.9

70.0
64.6

43.8
41.1

68.2
73.0

76.4
76.6

69.5
64.0

53.9***†
29.5

43.4*
27.5

61.9
80.6
77.1
67.3

69.6
85.9
83.8
73.3

70.0
68.5
65.2
58.7

42.8
49.1
33.0
32.6

71.6
63.8

77.3
71.7

65.6
71.0
75.0

c

c

cc

d

!

49.2
33.6
21.5
36.5
36.2
33.7
37.1

!
!
!

cc

!

!
!

45.7
25.1
18.0
20.3
25.9
28.3
25.6

!
!
!
!

59.9
48.4
38.9
46.8
40.4
53.3
42.2

SOURCES: RAND California Preschool Study household survey, provider survey, and provider observation data.
NOTE: See Appendix B, Table B.2, for standard errors. Sample size is 615. Missing data are imputed using N = 10 imputations. Asterisks denote the statistical significance
for a test of the null hypothesis of equal means or percentages across groups defined by child or family characteristics. * = statistically significant at the 10 percent level. ** =
statistically significant at the 5 percent level. *** = statistically significant at the 1 percent level. For characteristics with more than two categories, difference in quality measure is
a
b
c
d
e
significantly different from the first category, second category, third category, fourth category, or fifth category, where the number of letters corresponds to significance levels
aaa
in the same manner as the asterisks, e.g., statistically significant from the first category in the group at the 1 percent level. † = statistically significant at a 20 percent false
discovery rate.
! Interpret with caution. Standard error is more than one-third the estimate.
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Table 4.19—Preschool-Age Children in California in Center-Based Settings in Programs That Meet Benchmarks for
Group Size, Ratio, Teacher Education, and Health and Safety Measures, by Child and Family Characteristics

Table 4.20—ECERS-R and CLASS Measures for Preschool-Age Children in California in Center-Based Settings,
by Child and Family Characteristics

Characteristic
Total
Sex
Male
Female
Race-ethnicity
Hispanic or Latino
White alone
Black or African American alone
Asian alone
Living arrangement
Two parents
Single parent
Highest education of mother
High-school diploma or less
Some college
Bachelor’s degree or higher
Employment status of mother
Not employed
Employed part time
Employed full time
Language spoken between mother/child
Other language(s) spoken
English only
Income relative to federal poverty line
Less than 100 percent
100 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
Economic status
Economically disadvantaged
Not economically disadvantaged

Mean CLASS Scale Score

% Meeting Benchmark

Mean
Combined
ECERS-R
Scale Score
4.1

ES
5.5

CO
4.9

ISL
2.6

SE
5.3

4.2
4.1

5.5
5.4

4.9
4.8

2.6
2.6

5.3
5.3

4.1
c
4.4
b
3.5
3.9

5.4
c
5.6
b,d
5.1
c
5.7

4.7
5.1
dd
4.5
cc
5.1

2.7 *†
ddd
2.8 †
2.3
aa,bbb
†
2.0

4.2
3.8

5.5
5.2

4.9
4.5

4.1
4.2
4.1

5.4
5.4
5.6

4.2
4.1
4.0

ECERS-R
5
22.1

CLASS
ISL  3.2
24.3

20.3
24.0

29.9
18.2

5.1 **
ccc
5.7 †
bbb,dd
†
4.5
cc
5.5 †

23.4 !
dd
27.5
15.7 !
bb
6.1 !

27.1d * !
c,dd
29.8 † !
b
8.3
!
a,bb
5.5 † !

2.7
2.4

5.4**
4.9

23.4
13.8

!

25.6
16.3

4.8
4.8
5.0

2.7
2.6
2.6

5.1
5.4
5.4

19.3
30.8
18.1

!
!
!

24.6
20.9
26.6

5.6
5.5
5.3

5.0
4.7
4.8

2.7
2.6
2.5

5.3
5.2
5.4

21.5
26.2
20.1

!
!

30.3
25.1
15.2

4.0
4.1

5.3
5.5

4.6
5.0

2.4
2.7

5.0
5.4

23.7
21.1

!

20.6
26.1

4.2
4.1
4.1
e
4.5
d
3.9

5.4
d
5.2
5.6
b
5.7
5.5

4.8
4.6
5.0
5.2
4.8

2.3
2.6
2.7
aa
3.0
2.5

5.4 *
ddd
4.7
5.2
bbb
5.8
5.4

23.6
24.6
21.4
30.0
13.0

!
!
!
!
!

13.6
27.5
22.7
a
35.7
21.1

!
!
!
!
!

4.1
4.2

5.3*
5.6

4.7
5.0

2.5
2.7

5.1
5.5

23.0
21.4

!

21.0
26.5

!

dd

dd

b,c

b

!

!
!
!

!
!
!
d
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SOURCES: RAND California Preschool Study household survey and provider observation data.
NOTE: See Appendix B, Table B.3, for standard errors. Sample size is 615. Missing data are imputed using N = 10 imputations. Asterisks denote the statistical significance
for a test of the null hypothesis of equal means or percentages across groups defined by child or family characteristics. * = statistically significant at the 10 percent level. ** =
statistically significant at the 5 percent level. *** = statistically significant at the 1 percent level. For characteristics with more than two categories, difference in quality measure is
a
b
c
d
e
significantly different from the first category, second category, third category, fourth category, or fifth category, where the number of letters corresponds to significance levels
aaa
in the same manner as the asterisks, e.g., statistically significant from the first category in the group at the 1 percent level. † = statistically significant at a 20 percent false
discovery rate. CO = classroom organization. ES = emotional support. SE = student engagement.
! Interpret with caution. Standard error is more than one-third the estimate.
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Differences in Quality Measures Among Groups Are Generally Modest
In comparing quality measures across groups, the general pattern, with the
exceptions of race-ethnicity, economic status, living arrangement, and
employment status of the mother, is one of modest differences. In terms of the
percentage of preschool-age children in programs that would meet a given
benchmark (Table 4.19)—such as the group-size and ratio benchmarks—the gap
between lowest and higher groups rarely exceeds 10 percentage points.
Differences in mean ECERS-R and CLASS scores (Table 4.20) are within 0.1 to 0.3
scale points, which is about the equivalent effect size. Groups defined by mother’s
education provide a good example of the modest variation in quality across most
groups. The percentage of preschool-age children in a center setting in which the
lead teacher has a bachelor’s degree or higher in the ECE field is almost identical
across the three maternal-education groups at 26 to 28 percent. Likewise, the
CLASS ISL scores are almost identical, ranging from 2.6 to 2.7.
It is worth noting that, comparing across all the groups in Table 4.20, none of the
average ECERS-R combined score measured for any of the groups ever exceeds a
5, the good level. The closest to this benchmark is the 4.4 combined ECERS-R
average score for whites and the 4.5 average for those with incomes between 300
and 500 percent of the federal poverty level. Likewise, none of the groups ever
achieves an average score on the CLASS ISL comparable to the Tulsa average of
3.2. Again, the same two groups mentioned—whites and those with incomes
between 300 and 500 percent of poverty—come closest to reaching this
benchmark (ISL scores of 2.8 and 3.0, respectively). The bottom line is that, where
dimensions of quality are high on average, such as for meeting benchmarks on
group size or ratios, higher quality is also evident for most groups of children
classified by various socioeconomic characteristics. In the same way, when
average quality is low, such as for the combined ECERS-R score or CLASS ISL
domain, the lower level is shared by most groups of children.
Differences in Quality Between Groups Defined by Race-Ethnicity Are Larger
Some of the largest differences in quality measures across groups are found
when children are classified by race-ethnicity, although imprecision in the
estimates means that the differences are not always statistically significant,
especially after accounting for multiple comparisons. Results by race-ethnicity
for the percentage of children in programs meeting various benchmarks are
shown in Figure 4.3, while differences in mean ECERS-R and CLASS scores are
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Figure 4.3—Preschool-Age Children in California in Center-Based Settings in Programs
That Meet Various Quality Benchmarks, by Race-Ethnicity

SOURCES: RAND California Preschool Study household survey data, provider survey data, and provider
observation data.
NOTE: Sample size is 615. Missing data are imputed using N = 10 imputations. Numbers in bold indicate
groups with statistically significant pairwise differences at the 5 percent level based on single inference. See
Table 4.19 for additional detail on pairwise comparisons of statistical significance and significance based on
multiple comparisons.
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shown in Figure 4.4 (see Tables 4.19 and 4.20 for additional detail regarding the
statistical tests). For the group-size and ratio measures, lower levels of quality are
found for Latinos and Asians, with differences upwards of 15 to 20 percentage
points in the percentage meeting a given benchmark. However, imprecision in
estimates means that these differences do not pass statistical tests at conventional
levels (the 5 percent level or better). Among the teacher-education measures,
there are striking differences for the percentage of children in programs in which
the lead teacher has a postsecondary degree in the ECE field. For example, just 13
percent of African American children are in classrooms in which the lead teacher
has an associate’s degree or higher in the ECE field, compared to a maximum of
41 percent for whites and 42 percent for Asians. Latinos fall in between with 34
percent. There are equally sharp and statistically significant contrasts for the lead
teacher having a bachelor’s degree in the ECE field.

Figure 4.4—ECERS-R and CLASS Scores for Preschool-Age Children in California in
Center-Based Settings, by Race-Ethnicity

SOURCES: RAND California Preschool Study household survey data and provider observation data.
NOTE: Sample size is 615. Missing data are imputed using N = 10 imputations. Numbers in bold indicate
groups with statistically significant pairwise differences at the 5 percent level based on single inference. See
Table 4.20 for additional detail on pairwise comparisons of statistical significance and significance based on
multiple comparisons. CO = classroom organization. ES = emotional support. SE = student engagement.
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Larger gaps also exist by race-ethnicity in mean scale scores on ECERS-R
combined score and several of the CLASS domains, as well as whether ECERS-R
and CLASS ISL meet the defined benchmarks (ECERS-R combined score at 5 or
above and CLASS ISL score at or above 3.2, the Oklahoma level). For these
measures, African Americans usually (and Asians sometimes) have the lowest
levels of quality, while whites (and, sometimes, Latinos or Asians) have the
highest levels. For example, the CLASS ISL score is 2.8 for whites and 2.7 for
Latinos in contrast to 2.3 for African Americans and 2.0 for Asians. The
maximum gap is equivalent to an effect size of 0.7. The between-group gap in the
student engagement CLASS score reaches an effect size of 1.2, while it is 0.8 for
ECERS-R combined score.
Larger Differences Are Also Found by Economic Status but Not Always in the
Expected Direction
The gaps across groups defined by income relative to the federal poverty level
are almost as large as those measured by race-ethnicity, although many of these
differences—while significant based on single inference—do not remain
significant with multiple inference (unless we allow for a higher rate of false
discoveries in light of the smaller sample sizes). Moreover, the patterns charted
in Figures 4.5 and 4.6 do not always show rising quality in line with rising
economic status. This pattern of a positive income gradient is evident only in the
percentage of children in classrooms with a group size of no more than 20
children, as shown in Figure 4.5, although the differences are not statistically
significant. However, the figure also shows that there are larger differences
(significant at the 10 percent level based on single inference) by economic status
in the percentage of children in classrooms with a lead teacher with a bachelor’s
degree or higher, but the pattern is the reverse: The highest percentage to meet
this benchmark is for those children with income below poverty (60 percent), and
the lowest percentage is for those with household income between 300 and 500
percent (33 percent). The same pattern holds of better quality for the poorest
children for each of the other teacher-education levels defined in Figure 4.5,
although the smaller gaps are no longer statistically significant at conventional
levels.
In addition, some of the other quality measures show that the lowest quality
levels occur for the highest income group, those with income above 500 percent
of poverty. For example, the percentage of children in programs with the

114

Figure 4.5—Preschool-Age Children in California in Center-Based Settings in Programs
That Meet Various Quality Benchmarks, by Income Relative to Federal Poverty Level

SOURCES: RAND California Preschool Study household survey data, provider survey data, and provider
observation data.
NOTE: Sample size is 615. Missing data are imputed using N = 10 imputations. Numbers in bold indicate
groups with statistically significant pairwise differences at the 5 percent level based on single inference. See
Table 4.19 for additional detail on pairwise comparisons of statistical significance and significance based on
multiple comparisons.
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Figure 4.6—ECERS-R and CLASS Scores for Preschool-Age Children in California in
Center-Based Settings, by Income Relative to Federal Poverty Level

SOURCES: RAND California Preschool Study household survey data and provider observation data.
NOTE: Sample size is 615. Missing data are imputed using N = 10 imputations. Numbers in bold indicate
groups with statistically significant pairwise differences at the 5 percent level based on single inference. See
Table 4.20 for additional detail on pairwise comparisons of statistical significance and significance based on
multiple comparisons. CO = classroom organization. ES = emotional support. SE = student engagement.

combined ECERS-R score of 5 or above is lowest (13 percent) for the highest
income group. This group also has the lowest combined ECERS-R score of 3.9,
significantly below the level of 4.5 for the next-highest income group. There is
also a drop-off, although usually smaller, in each of the CLASS domain scores
plotted in Figure 4.6 in going from the second-highest to the highest income
group.
Advantages for Some Disadvantaged Socioeconomic Groups in Teacher
Education Do Not Translate into Better Scores on ECERS-R or CLASS
Although children with the lowest household incomes are the most likely to be
in centers with more highly educated teachers, this advantage in teacher
education does not translate into higher ECERS-R or CLASS scores (see Figure
4.6). For example, despite having 46 percent of children with household incomes
below the poverty level in a classroom in which the lead teacher has a bachelor’s
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degree or higher in the ECE field, this group has the lowest CLASS ISL score: 2.3.
In contrast, the highest ISL score is for the second-highest income group, a group
in which only 20 percent are in a classroom with a lead teacher who has a
bachelor’s or higher in the ECE field. While the other CLASS domains are
relatively high for the lowest income group, they are not the highest.
In contrast, Latinos have relatively high rates of being in classrooms with more
educated teachers, especially compared with African Americans, and ECERS-R
and CLASS scores are also higher for Latinos than for African Americans. With
the exception of the CLASS ISL score, the same also holds for Asians, who have
both high rates of being in classrooms with more educated teachers and
relatively high scores, especially on the other three CLASS domains. The
relationship between ECERS-R and CLASS scores and the other structural
quality measures is an issue to which we return at the end of the chapter.
Children in Single-Parent Families and with Mothers Who Work Full Time Are
Less Likely to Be in Programs Meeting Quality Benchmarks on Most
Dimensions
Tables 4.19 and 4.20 show some other significant differences in the quality
benchmarks and ECERS-R and CLASS scores for groups defined by other
characteristics. Children in single-parent households have lower levels on all the
quality measures, with significantly lower rates of being in classrooms with the
most educated teachers. They also have lower mean ECERS-R and CLASS scores,
although the difference is significant only for the CLASS student-engagement
subscale. When children are classified by the employment status of their
mothers, children of mothers working full time are least likely to be in higherquality settings according to all the measures, although the differences are
significant only for two of the lead teacher–education benchmarks (bachelor’s or
higher and bachelor’s or higher in the ECE field).

Variation in Quality in Center-Based Settings by Program Type
The relative advantage for more disadvantaged socioeconomic groups in some
measures of program quality, such as the higher levels of teacher education for
lower-income children, suggests that there may be differences in quality across
different types of ECE programs. Programs that serve lower-income children,
such as Head Start and California Title 5 programs, may place a greater emphasis
on some elements of quality. For example, Head Start has had an initiative in
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recent years to raise the education level of classroom teachers, requiring half of
all teachers nationwide to have an associate’s degree or higher. Through the PFA
initiatives and associated PoP demonstration projects under way in several
California counties, an emphasis is also placed on raising teacher qualifications
and other aspects of program quality (Karoly, Reardon, and Cho, 2007).
Thus, in this section, we consider differences in the same quality benchmarks
and ECERS-R and CLASS scores by the type of program serving the focal child
(tabulated earlier for all preschool-age children in center settings in Table 4.6).
Tables 4.21 and 4.22 report results for groups of children classified by this
provider characteristic. As with the analysis by child and family characteristics,
we test for the joint equality of quality measures across program types, as well as
pairwise comparisons. We report statistical significance based on single
inference, as well as accounting for multiple comparisons using a 20 percent false
discovery rate. Again, we have relatively low power to detect significant
differences across program types, so the results should be viewed as suggestive
of differences that would be detected with a larger sample size.
Measures of Structural and Process Quality Are Highest for Title 5 Programs
and, to a Lesser Extent, Head Start Programs
Figure 4.7 shows the percentage of preschool-age children, classified by program
type, in center-based programs that meet the various quality benchmarks.
Children in Head Start or Title 5 programs (along with those in public-school
prekindergartens) are the most likely to be in programs that satisfy the first two
benchmarks for teacher education (having an associate’s or higher or a bachelor’s
or higher). Those in Title 5 programs have the highest rates of teachers with a
postsecondary degree is in the ECE field. The percentage of children reaching
these benchmarks tends to be lowest for children in private-school
prekindergartens and child-care centers. For example, 47 percent of children in a
Title 5 or public-school prekindergarten program have a lead teacher with a
bachelor’s or higher in the ECE field, compared with just 11 percent of those in
private-school prekindergartens or 13 percent of those in child-care centers,
differences that are statistically significant.59
______________
59 The estimate in Table 4.22 for Head Start of 90 percent of children in programs in which
the lead teacher has an associate’s degree or higher and 60 percent with a bachelor’s degree or
higher exceeds the estimates from the 2003 FACES study discussed in Chapter One (72 and 38
percent, respectively; Zill et al., 2006), although that is to be expected, given Head Start’s
emphasis on raising teacher qualifications over time. The combined ECERS-R score from the two
subscales in Table 4.23, at 4.4, is below the national Head Start average of 4.8 as of the 2003
FACES evaluation.

Group Size and Ratio (%)
Characteristic
Total
Program enrollment for focal child
Head Start
Title 5 or public-school pre-K
Private-school pre-K
Preschool or nursery school
Child-care center

Heath and
Safety
Checklist
 80% (%)
46.7

Lead-Teacher Education (%)

Group Size
Child-Staff
 20
Ratio 10 to 1
70.5
76.5

Associate’s or
Higher
66.8
cc,dd,eee

dd

76.7
63.1
78.8
66.8
65.3
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Table 4.21—Preschool-Age Children in California in Center-Based Settings in Programs That
Meet Benchmarks for Group-Size, Ratio, Teacher Education, and Health and Safety Measures,
by Program Type

***†
89.7
ccc,ddd,eee
94.1
†
aa,bbb
54.8
†
aa,bbb
†
56.7
aaa,bbb
38.1
† !

94.0
74.1
82.1
aa
70.2
71.9

Bachelor’s or
Higher
42.2
cc,ee

59.9
***†
ccc,d,eee
64.0
†
aa,bbb
23.0
†
b
38.3
aa,bbb
19.8
† !

Associate’s or
Higher in ECE
35.7
29.4*
!
ccc,eee
58.6
†
bbb
22.2 † !
39.1
bbb
16.6 † !

Bachelor’s or
Higher in ECE
26.7
26.9*
!
ccc,eee
47.3
†
bbb
11.2 † !
26.9
!
bbb
12.6 † !

49.9
54.4
33.8
48.6
51.4

SOURCES: RAND California Preschool Study household survey, provider survey, and provider observation data.
NOTE: See Appendix B, Table B.4, for standard errors. Sample size is 615. Missing data are imputed using N = 10 imputations. Asterisks denote the statistical significance for a test
of the null hypothesis of equal means or percentages across groups defined by program type. * = statistically significant at the 10 percent level. ** = statistically significant at the 5 percent
a
level. *** = statistically significant at the 1 percent level. For characteristics with more than two categories, difference in quality measure is significantly different from the first category,
b
c
d
e
second category, third category, fourth category, or fifth category, where the number of letters corresponds to significance levels in the same manner as the asterisks, e.g.,
aaa
statistically significant from the first category in the group at the 1 percent level. † = statistically significant at a 20 percent false discovery rate.
! Interpret with caution. Standard error is more than one-third the estimate.

Table 4.22—ECERS-R and CLASS Measures for Preschool-Age Children in California in Center-Based Settings,
by Program Type

Characteristic
Total
Program enrollment for focal child
Head Start
Title 5 or public-school pre-K
Private-school pre-K
Preschool or nursery school
Child-care center

Mean
Combined
ECERS-R
Scale Score
4.1
c

4.4 *
ccc,ee
4.7
a,bbb
3.7
4.0
bb
3.7

Mean CLASS Scale Score

% Meeting Benchmark

ES
5.5

CO
4.9

ISL
2.6

SE
5.3

5.3
5.6
5.5
5.4
5.4

4.7
5.0
5.0
4.8
4.5

2.5
2.9
2.6
2.4
2.4

5.2
5.3
5.3
5.3
5.3

ECERS-R
5
22.1
24.0 * !
cc eee
42.4 ,
bb
9.5
!
19.2
!
bbb
6.8
!

CLASS
ISL  3.2
24.3
20.9
33.9
22.8
19.2
12.8

!
!
!
!
!

SOURCES: RAND California Preschool Study household survey, provider survey, and provider observation data.
NOTE: See Appendix B, Table B.5, for standard errors. Sample size is 615. Missing data are imputed using N = 10 imputations. Asterisks denote the statistical significance for a
test of the null hypothesis of equal means or percentages across groups defined by program type. * = statistically significant at the 10 percent level. ** = statistically significant at the 5
a
percent level. *** = statistically significant at the 1 percent level. For characteristics with more than two categories, difference in quality measure is significantly different from the first
b
c
d
e
category, second category, third category, fourth category, or fifth category, where the number of letters corresponds to significance levels in the same manner as the asterisks,
aaa
e.g., statistically significant from the first category in the group at the 1 percent level. † = statistically significant at a 20 percent false discovery rate. CO = classroom organization.
ES = emotional support. SE = student engagement.
! Interpret with caution. Standard error is more than one-third the estimate.
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Figure 4.7—Preschool-Age Children in California in Center-Based Settings in Programs
That Meet Various Quality Benchmarks, by Program Type

SOURCES: RAND California Preschool Study household survey data, provider survey data, and provider
observation data.
NOTE: Sample size is 615. Missing data are imputed using N = 10 imputations. Numbers in bold indicate
groups with statistically significant pairwise differences at the 5 percent level based on single inference. See
Table 4.21 for additional detail on pairwise comparisons of statistical significance and significance based on
multiple comparisons.
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Figure 4.8—ECERS-R and CLASS Scores for Preschool-Age Children in California in
Center-Based Settings, by Program Type

SOURCES: RAND California Preschool Study household survey data and provider observation data.
NOTE: Sample size is 615. Missing data are imputed using N = 10 imputations. Numbers in bold indicate
groups with statistically significant pairwise differences at the 5 percent level based on single inference. See Table
4.22 for additional detail on pairwise comparisons of statistical significance and significance based on multiple
comparisons. CO = classroom organization. ES = emotional support. SE = student engagement.

The same pattern of significant differences by program type is also evident in the
percentage reaching a benchmark combined ECERS-R score of 5 or higher, where
children in Title 5 programs have significantly higher rates of reaching the
benchmark than do those in private-school prekindergarten programs or childcare centers. The pattern also holds for meeting the CLASS ISL benchmark, but
the smaller differences are not statistically significant. Interestingly, this pattern
does not show up in the three other CLASS domains plotted in Figure 4.8. The
emotional-support and student-engagement scales show almost no variation
across program type, while the modest variation in classroom organization is not
statistically significant.
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Scores for ECERS-R and CLASS ISL, Even for the Best Programs, Still Fall Short
of Benchmark Levels
Again, despite the better performance for Title 5 and Head Start programs, the
average ECERS-R and CLASS-ISL scores for children in these program types still
fall below the benchmark levels. The combined ECERS-R score of 4.7 for Title 5
programs falls below the good level, and the ISL score of 2.9 is about 0.3
standard deviations away from the Tulsa mean score. The shortfalls are even
higher for children in other program types. Notably, children in programs
classified by providers as child-care centers have the lowest average scores on
the combined ECERS-R, CLASS ISL, and CLASS classroom organization. Thus,
there remains much room for quality improvement for both publicly subsidized
and nonsubsidized programs.

Can Structural Measures of Quality Predict ECERS-R and CLASS
Scores?
The analyses of structural and process quality presented in this chapter tend to
show that a higher percentage of children in center-based settings are in
programs that would meet quality benchmarks for structural features, such as
group size and child-adult ratios, and, to a lesser extent, benchmarks for the
education and training of the lead teacher. These are more readily observable
features of ECE settings, both for government regulators and for parents. In
contrast, the largest shortfalls from benchmark levels occur for measures of
quality captured in ECERS-R subscales or in components of CLASS, such as ISL.
These dimensions of quality are more challenging for regulators and parents to
assess, both because they are conceptually more complex to understand and
because they are currently measured using tools that require carefully trained
observers.
In measuring program quality, it is relevant to determine whether the harder-tomeasure ECERS-R and CLASS scores are highly correlated with more readily
observable structural features, such as group size, child-adult ratios, and teacher
qualifications. If so, it may be sufficient to regulate the more easily quantifiable
structural features as a way of ensuring high program quality, and parents can
be better consumers of ECE services by understanding how to assess these
structural features. If, on the other hand, meeting benchmarks on the structural
features does not ensure high levels of process quality, it may be difficult for
parents to be informed consumers and for the public sector to promote higher
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quality for subsidized programs without investing in objective quality
assessments as a way of closing the information gap.
Other research has examined the link between ECERS-R and CLASS scores and
various measures of structural quality. For example, Pianta, Howes, et al. (2005),
examining data from six states in the NCEDL multistate study, found a positive
but modest relationship between teacher education at the undergraduate level
with specialized ECE training and an ECERS-R composite representing the
provision of classroom materials (closest to the Space and Furnishings and
Activities subscales measured here) and a CLASS composite capturing the
emotional climate (closest to the emotional-support subscale used here). There
was no relationship between the child-staff ratio and either ECERS-R or CLASS
measures.
As another example, Phillips, Gormley, and Lowenstein (2007) analyzed factors
correlated with CLASS scores in the Tulsa universal preschool program
classrooms. Since all teachers have a bachelor’s degree and there is little variation
in other structural features (such as group sizes and ratios), they focused on the
lead teacher’s degree field, experience, and in-service training, as well as the
specific curriculum used. They found no relationship between the four CLASS
domains and whether the lead teacher has a bachelor’s degree in early childhood
education or education versus some other field. More experienced teachers have
higher CLASS classroom-organization scores, while teachers in their first or
second year have lower student-engagement scores. The curriculum used has
only a weak relationship to the classroom-organization score.
We examine this issue using data on ECERS-R subscales and combined score and
on the four CLASS domains for the 248 center-based programs for which we
conducted an on-site observation (detailed results are reported in Appendix F).
We find no significant relationship between ECERS-R and CLASS scores and the
education level of the program director, the years of experience of the lead
teacher or other classroom staff, or the curriculum used. We do find that a lower
child-adult ratio is associated with significantly higher scores on all ECERS-R
and CLASS components. The magnitude of the relationship varies, but a
reduction of the ratio by one student—for example, from 11 students to 1 adult to
10 students to 1 adult—is associated with and increase in the ECERS-R
component or composite scores from 0.10 to 0.16 scale points and the CLASS
domains by 0.07 to 0.11 scale points. These are modest associations, given that
they imply that the child-adult ratio would have to fall by four to five students
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per adult in order to change the average ECERS-R or CLASS score by half a
standard deviation.
We also find that a teacher having a postsecondary degree and a degree in the
ECE field is positively associated with both ECERS-R and CLASS scores with
magnitudes that are meaningful. In looking at the relationship with teacher
education, we consider both the association with the highest education of the
lead teacher in the classroom (based on the telephone survey) and the highest
education among all the staff in the classroom (based on the observation data in
which all classroom staff present for 45 minutes or more were asked to report on
their education, training, and experience, using a self-administered
questionnaire). Classrooms were defined into one of five mutually exclusive
categories based on the highest education level and degree field of the lead
teacher or the highest education level and degree field among the classroom staff
(where the order here is used as a hierarchy): bachelor’s degree in the ECE field,
associate’s degree in the ECE field, bachelor’s degree in some other field,
associate’s degree in some other field, and no postsecondary degree.
For the ECERS-R components, the relationship with teacher education was
strongest when classified based on the lead teacher. When expressed as effect
sizes, as shown in Table 4.23, relative to having no postsecondary degree, the
strongest, most consistent association with the ECERS-R components is having a
lead teacher with an associate’s degree in the ECE field, with effect sizes that
range from 0.7 to 0.8. In other words, classrooms with a lead teacher with an
Table 4.23—Relationship Between Teacher Education and ECERS-R Scores in
Center-Based Settings in California
Effect Size
Highest Education/Degree of Lead Teacher

Space and
Furnishings

Bachelor’s degree in ECE field

0.426**

Associate’s degree in ECE field

0.849***

Activities
—
0.703***

Combined
0.342**
0.829***

Bachelor’s degree in other field

0.381*

—

—

Associate’s degree in other field

0.334*

—

—

SOURCE: Coefficients from ordinary least squares regression model reported in Appendix F,
Table F.2.
NOTE: Sample size is 248. Effect sizes are calculated as the ratio of the coefficient to the
standard deviation of the quality-measure mean. * = underlying regression coefficient is statistically
significant at the 10 percent level. ** = underlying regression coefficient is statistically significant at
the 5 percent level. *** = underlying regression coefficient is statistically significant at the 1 percent
level. — = coefficient is not statistically significant at the 10 percent level or better.
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associate’s degree in the ECE field are estimated to have ECERS-R Space and
Furnishings, Activities, and combined scores that are higher by 0.7 to 0.8
standard deviations than are classrooms in which the lead teacher has no
postsecondary degree. Since the standard deviations for these scores are equal to
about one scale point, this would mean lifting the score from a 4.2 to a 5 or a 5 to
a 5.8. The associations with some components of the ECERS-R are about half as
large when the lead teacher has a bachelor’s degree in the ECE field (the
Activities subscale is the exception) and when the lead teacher has an bachelor’s
or associate’s degree in some other field (Space and Furnishings subscale only).
In the case of the CLASS domains, the association between teacher education and
the CLASS scales is strongest when classrooms are classified by the highest
education level of any of the classroom staff. For all four CLASS domains, as
shown in Table 4.24, scores are higher in classrooms that have staff with a
bachelor’s degree in the ECE field than in those with no staff with a
postsecondary degree, an effect size of 0.4 to 0.5. With the exception of the
emotional-support domain, there is a similar boost in magnitude for an
associate’s degree in the ECE field. And for the classroom-organization and
student-engagement domains, having a bachelor’s degree in some other field has
an equally strong association, with effect sizes of 0.5 to 0.6.
These results may differ from other studies in the recent literature because there
is wider variation in the levels of the structural characteristics (e.g., teacher
education, child-adult ratios) in our California sample, since it includes
classrooms serving three-year-olds and four-year-olds, classrooms that are part
of public and private programs, and classrooms in formal preschool programs
Table 4.24—Relationship Between Teacher Education and CLASS Scores in
Center-Based Settings in California
Effect Size
Highest Education/Degree of Any Classroom Staff

ES

CO

ISL

SE

Bachelor’s degree in ECE field

0.321*

0.372**

0.481***

0.412**

Associate’s degree in ECE field

—

0.383*

0.405*

0.449**

Bachelor’s degree in other field

—

0.474*

Associate’s degree in other field

—

—

—
—

0.557**
—

SOURCE: Coefficients from ordinary least squares regression model reported in Appendix F, Table F.3.
NOTE: Sample size is 248. Effect sizes are calculated as the ratio of the coefficient to the standard deviation of
the quality-measure mean. * = underlying regression coefficient is statistically significant at the 10 percent level. ** =
underlying regression coefficient is statistically significant at the 5 percent level. *** = underlying regression
coefficient is statistically significant at the 1 percent level. — = coefficient is not statistically significant at the 10
percent level or better. CO = classroom organization. ES = emotional support. SE = student engagement.
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and child-care centers. The NCEDL multistate studies focus only on publicly
funded prekindergarten programs that serve four-year-olds, as does the
Oklahoma study, in which the range of program structural features may be
narrower, so there is less variation to explain differences in ECERS-R or CLASS
scores.
Although we find a significant and substantial relationship between teacher
education and the ECERS-R and CLASS scores, that factor and the child-adult
ratio (the other significant structural measure) explain relatively little of the
variation in these global quality scales. At best, we explain about 12 percent of
the variation in these measures, and often even less. Thus, these two structural
measures can only go so far toward serving as predictors of quality in centerbased settings in California serving preschool-age children. At the same time, it
is important to keep in mind that we have only a limited measure of the quality
of teachers in center-based settings. While the highest degree and field of study
may provide some signal of teacher quality, these measures do not capture the
quality of the degree training program. Other aspects of teacher professional
development, as well as compensation and working conditions, may affect the
ability of teachers to use their education and training effectively in the setting in
which they work.

5. Other Information Provided by Parents on Use of
and Experience with ECE Arrangements
In this chapter, we extend our analysis of ECE arrangements for preschool-age
children in California by examining parent responses regarding several other
aspects of ECE. We begin by tabulating subjective evaluations that parents
provided in response to questions about the importance of various factors in
selecting the ECE arrangements they currently have. We then consider their
reported need for care during nonstandard hours (i.e., evenings, nights, and
weekends), questions that were asked of all parents regardless of whether their
child was in regular nonparental care. All parents were also asked several
questions about their satisfaction with the care and early education options
available to them and their experience with accessing care. As in other chapters,
all results are weighted to represent the population of preschool-age children in
California. Those cases with no response are excluded from tabulations unless
the extent of missing data is nontrivial. Results for hypothesis tests are also
reported based on single inference and using the Benjamini-Hochberg method to
account for multiple comparisons.60 In general, for the results in this chapter, as
with Chapter Three, all results that are statistically significant at the 1 percent
level based on single inference, as well as many results significant at the 5
percent level, would also be significant based on multiple inferences with a false
discovery rate of 5 percent.
The results in this chapter provide relevant context for understanding the
findings in previous chapters about the use of ECE arrangements and quality in
center-based settings. In terms of the importance that parents place on various
ECE features, highlights of our findings include the following:
•

Parents almost universally (90 percent) rank reliability as a very important
factor in choosing their current ECE arrangements, while cost is rated as
very important only about half the time. Ratings for center-based
arrangements, compared with those that are home-based, place more
weight on factors associated directly or indirectly with developmental

______________
60 We

based the multiple-comparisons analysis on three families of tests according to the
following grouping of the tables: Tables 5.1 and 5.2, Tables 5.3 and 5.4, and Tables 5.5 and 5.6.
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benefits: socialization (i.e., spending time with other children of the same
age); learning activities; teacher education, training, and experience; and
group size.
•

Parents of children in more disadvantaged socioeconomic groups, who
are also less likely to participate in ECE arrangements, tend to place more
weight on ECE features that capture both convenience and cost, as well as
those associated with developmental benefits and ECE quality. This
pattern may reflect necessity—parents in these groups may be more
affected by convenience and cost factors in managing ECE arrangements
than are parents in more advantaged groups. It may also indicate
selectivity if those parents who do use nonparental care but are otherwise
in groups less likely to use ECE arrangements are the ones who place the
most value on the potential developmental benefits and associated
indicators of structural quality.

In considering the need for care during nonstandard hours, key results include
the following:
•

A nontrivial percentage of parents of preschool-age children—19 percent
overall—are estimated to need care during the evenings (6 p.m. to 9 p.m.)
in order to work or attend school. The need for care on weekends is less
prevalent, about 11 percent overall, followed by a small fraction (4
percent) who report a need for care at night (9 p.m. to 7 a.m.).

•

The need for care for preschool-age children during nonstandard hours
(specifically evenings and weekends) is highest for minorities, those in
single-parent families or with lower maternal-education levels and
economic status, and those whose parents work or are in school. For some
population groups, the need for evening and weekend care reaches nearly
30 percent and 20 percent, respectively.

With respect to care satisfaction and experience meeting care needs, we note the
following:
•

A majority of parents (68 percent) express satisfaction with the care
options they have, yet a sizable proportion report problems with finding
the care they want for their child or accessing needed care at some time
during the past year. Problems with accessing care in the past year are
more prevalent for Latinos of Mexican heritage, African Americans,
Asians, those with low income, and mothers working full time.

129

Features Important to Parents in Choosing ECE Arrangements
For each ECE arrangement, parents were asked to separately rate the importance
of eight features in choosing that arrangement:
•

reliability

•

location

•

times during which the caregiver or program is available during the day
or week to provide care

•

cost

•

having the child spend time with other children his or her own age

•

learning activities

•

the education, training, or experience of the caregiver or teachers

•

the number of other children in the child’s care group.

The first four factors reflect those that affect access to care, in terms of either
convenience or cost. The other four factors are dimensions that are often
associated with child-development benefits of ECE arrangements, either directly
(e.g., socialization, learning activities) or indirectly as structural indicators of
ECE quality (e.g., caregiver qualifications, group size).
For each factor, parents provided a rating on a four-point scale: very important,
somewhat important, not very important, or not important at all. Overall,
relatively few parents rated the eight features in the lowest two categories (not
very important and not important at all). Thus, in the analyses that follow, we
collapse the bottom two responses into one response category. We start by
considering responses to these questions across all ECE arrangements, as well as
differences across cohorts and center- versus home-based arrangements. We then
discuss key differences in ratings by child and family characteristics.
Parents Rate Reliability High and Cost Low Among Factors Important in
Choosing ECE Arrangements, but Ratings Vary with Type of Setting
Table 5.1 reports on the distribution of parental responses across the three rating
levels for the eight features. In addition to showing results for all ECE
arrangements, we stratify arrangements by whether they are center- or home-
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Table 5.1—Features Important to Parents in Choosing ECE Arrangements for
Preschool-Age Children in California, Total and by Cohort and by Type of Setting
By Type of Setting
Feature (% Distribution)
Reliability of arrangement
Very important
Somewhat important
Not very important or not important at all
Location of arrangement
Very important
Somewhat important
Not very important or not important at all
When care is available during day or week
Very important
Somewhat important
Not very important or not important at all
Cost of arrangement
Very important
Somewhat important
Not very important or not important at all
Having child spend time w/children his/her age
Very important
Somewhat important
Not very important or not important at all
Learning activities of arrangement
Very important
Somewhat important
Not very important or not important at all
Education, training, exper. of caregiver/teacher
Very important
Somewhat important
Not very important or not important at all
Number of other children in child’s care group
Very important
Somewhat important
Not very important or not important at all
N (unweighted)

Total

Center

Home

Signif.

89.8 (1.6)
8.3 (1.5)
1.8 (0.5)

90.3 (2.0)
8.7 (1.9)
1.0 (0.7)

89.1 (2.4)
7.7 (2.3)
3.2 (0.7)

—

71.2 (2.2)
19.7 (1.8)
9.1 (1.5)

70.7 (3.0)
23.4 (2.7)
5.9 (1.8)

71.9 (3.1)
13.3 (2.5)
14.8 (2.2)

***†

79.1 (1.9)
15.6 (1.8)
5.3 (1.0)

77.2 (2.6)
17.8 (2.4)
5.0 (1.3)

82.3 (2.9)
12.0 (2.6)
5.7 (1.4)

—

48.4 (2.5)
32.2 (2.3)
19.3 (2.0)

47.7 (3.4)
35.5 (3.2)
16.9 (2.8)

49.8 (3.6)
26.7 (3.3)
23.5 (2.7)

—

76.3 (2.1)
15.5 (1.9)
8.1 (1.3)

88.0 (3.0)
11.2 (2.1)
0.8 (2.1)

56.1 (3.1)
23.0 (2.9)
20.8 (1.5)

***†

83.1 (1.8)
12.2 (1.5)
4.7 (1.0)

92.3 (2.4)
6.8 (1.7)
0.9 (1.9)

67.3 (2.6)
21.6 (2.4)
11.2 (0.9)

***†

75.5 (2.1)
19.1 (2.0)
5.4 (1.1)

84.7 (2.9)
13.6 (2.8)
1.7 (1.3)

59.6 (3.1)
28.5 (2.8)
12.0 (1.7)

***†

53.5 (2.5)
30.1 (2.3)
16.4 (1.8)
2,075

58.8 (3.3)
32.7 (3.1)
8.5 (2.3)
1,333

44.0 (3.6)
25.4 (3.4)
30.6 (2.7)
742

***†

SOURCE: RAND California Preschool Study household survey data.
NOTE: Standard errors in parentheses. Sample is all ECE arrangements. Cases with missing values were
omitted from the tabulations (e.g., from responding “don’t know” or refusals). This affects, at most, 3.3 percent of the
sample. Asterisks denote the statistical significance for a test of the null hypothesis of equal percentage distributions
across cohorts. * = statistically significant at the 10 percent level. ** = statistically significant at the 5 percent level. ***
= statistically significant at the 1 percent level. — = not significant at the 10 percent level or better. † = statistically
significant at a 5 percent false discovery rate. Totals may not sum to 100 because of rounding.

based. There were no significant differences across cohorts, and the differential
magnitudes were small, so they are not reported here.
Across all arrangements, parents designated the most important factors in their
choice of the arrangement as reliability (90 percent said this factor was very
important), followed by learning activities (83 percent rated very important),
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availability of care (79 percent), socialization by spending time with other
children of the same age (76 percent), and the qualifications of the caregiver or
teachers (76 percent). Cost appears to be the least critical of the eight factors, with
just 48 percent of parents citing this factor as very important in selecting the ECE
arrangement. Group size was also less frequently cited as being very important
(54 percent).
There are several significant differences in the ratings by the type of ECE setting.
Notably, parents using center-based arrangements placed more weight than did
those using home-based arrangements on the importance of the four dimensions
associated directly or indirectly with developmental benefits: the socialization
factor (88 versus 56 percent in the top level of importance), learning activities (92
versus 67 percent rated very important), the qualifications of the staff (85 versus
60 percent), and group size (59 versus 44 percent). For center-based
arrangements, the most important factors are learning activities, reliability, and
socialization. Reliability, availability, and location are the top-ranked features for
home-based arrangements.
More Weight Is Placed on All Factors by More Disadvantaged Socioeconomic
Groups, Who Are Also Less Likely to Use Nonparental Care
To examine differences in ratings by child and family characteristics, we further
collapse the rating scale into a dichotomous measure and report in Table 5.2 the
percentage of parents within various groups who rate each of the eight factors as
very important in selecting the ECE arrangements they use.61 Results are
presented for all ECE arrangements pooled together. The results for the first row
in total replicate what was presented in Table 5.1. We note that reliability of the
ECE arrangement is one factor that is consistently rated high regardless of child
or family characteristic. The only significant difference for this factor is
associated with the child’s living arrangement, with more weight on this factor
among single parents than among two-parent families. In the discussion that
follows, we focus on the remaining seven factors, for which there is more
variation in rankings across groups.
One key pattern that emerges is that racial-ethnic minorities, those who are
foreign born, those with less education, those who are Spanish speakers or
linguistically isolated, and those with lower economic status—all groups that are
______________
61 Results disaggregated by geographic location are omitted, as there were no significant
differences for that characteristic.

Percentage of Parents Rating Factor As Very Important in Selecting ECE Arrangement
Characteristic
Total
Sex
Male
Female
Race-ethnicity
Hispanic or Latino, Mexican
Hispanic or Latino, other
White alone
Black or African American alone
Asian alone
Other race alone or multiracial
Living arrangement
Two parents
Single parent
Nativity of mother
Born outside United States
Born in United States
Highest education of mother
Less than high school
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
School enrollment of mother
Not in school
Currently in school
Employment status of mother
Not employed
Employed part time
Employed full time
Language spoken between mother and child
Other language spoken
English only
Language spoken between mother and child
Spanish
Asian languages
Other languages or combinations
English only

Reliability
89.8

Location
71.2

Provider
Schedule
79.1

Cost
48.4

Time with
Other Kids
76.3

Learning
Activities
83.1

Provider No. of Kids in
Educ./Train. Care Group
75.5
53.5

89.9
89.8

68.6
74.1

74.4***†
84.0

46.2
50.7

75.5
77.3

81.0
85.4

74.1
76.9

51.1
56.1

92.1
84.8
87.6
98.5
84.4
90.2

81.7***†
70.2
53.7
85.5
67.2
74.4

88.7***†
82.0
60.5
99.3
76.7
78.5

58.4***†
53.4
30.4
62.5
45.0
44.1

81.9***†
78.5
63.6
81.8
79.3
87.3

87.9***†
90.6
72.9
89.1
81.2
85.2

77.1
78.2
69.9
85.2
75.5
69.5

64.9***†
64.1
34.1
65.0
50.4
45.3

88.6**†
95.3

68.5***†
82.6

76.2***†
91.8

46.5*
57.5

74.8*
83.1

82.0
87.8

74.1
80.6

52.0
59.8

88.8
90.4

79.2*
67.3

83.4
76.9

64.9***†
39.9

87.7***†
70.2

89.3***†
79.8

86.1***†
69.9

66.0***†
46.9

86.3*
97.2
92.8
92.1
85.9
87.1

85.1***†
79.2
71.9
79.8
59.9
51.3

92.8***†
81.3
81.3
90.6
71.8
55.0

68.8***†
55.1
53.9
42.7
34.2
19.1

90.0**†
82.4
70.2
76.3
70.8
68.1

93.2***†
92.4
78.4
93.5
71.2
78.8

93.7***†
84.9
66.1
92.5
60.6
67.9

72.3***†
67.3
44.1
59.1
43.7
35.4

90.0
88.9

69.1**†
84.2

76.6***†
92.9

46.5*
58.7

75.9
78.8

83.5
80.7

75.4
76.2

52.8
57.5

87.7
87.0
93.1

68.0
68.3
76.1

70.7***†
78.7
86.8

50.7
43.9
48.5

77.8***†
63.4
81.2

88.3**
76.0
81.9

80.4**†
64.0
76.8

61.5***†
36.7
54.8

87.1
90.9

79.4**†
68.2

86.8**†
76.1

68.3***†
40.8

87.4***†
71.9

88.8**†
80.8

87.9***†
70.6

72.1***†
46.0

91.0
76.7
79.7
90.9

88.6***†
62.1
26.6 !
68.2

90.5***†
82.6
55.5
76.1

74.1***†
54.6
52.5
40.8

91.6***†
77.7
75.6
71.9

92.6**†
82.1
67.4
80.8

91.8***†
81.2
65.5
70.6

83.4***†
44.2
45.8 !
46.0
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Table 5.2—Features Important to Parents in Choosing ECE Arrangements for Preschool-Age Children in California in Nonparental Care,
by Child and Family Characteristics

Table 5.2—Continued
Percentage of Parents Rating Factor As Very Important in Selecting ECE Arrangement
Characteristic

Reliability

Language isolation
Linguistically isolated
Not isolated

Location

Provider
Schedule

Cost

Time with
Other Kids

Learning
Activities

Provider No. of Kids in
Educ./Train. Care Group

89.1
90.0

87.5***†
67.3

89.6**†
76.6

74.3***†
42.9

91.7***†
72.6

92.3***†
80.9

94.2***†
71.0

81.0***†
46.8

96.9
89.1
89.9
88.6
88.7
95.1
88.3
96.1
82.5

86.1**†
84.0
84.7
69.1
73.5
69.3
61.7
67.8
56.1

93.5***†
89.5
91.8
74.2
85.1
70.9
75.8
77.6
63.3

78.1***†
62.7
72.1
61.1
46.5
48.9
40.9
32.0
16.9

77.7
84.5
90.3
78.5
73.4
76.8
73.5
69.2
68.7

88.7
90.2
91.9
83.6
88.7
84.6
76.6
73.7
74.6

81.1
75.1
84.3
82.0
81.2
73.0
69.9
70.1
63.4

64.6***†
62.8
64.4
67.2
56.0
70.0
37.3
34.3
41.1

92.8
92.4
79.0
92.4
91.0
89.0

85.4***†
80.9
67.1
78.6
60.4
61.3

90.6***†
94.1
74.8
77.1
73.4
72.1

71.0***†
72.4
54.2
53.5
37.2
24.2

81.4
85.0
83.1
74.1
74.0
70.2

89.8**
93.2
79.0
80.5
83.3
75.0

71.2***†
93.2
78.9
77.4
73.4
65.7

58.9***†
72.9
64.0
60.6
44.6
37.2

92.5
90.4
90.4
89.3

86.1***†
80.7
71.7
64.7

91.0***†
94.9
78.0
73.9

71.1***†
73.9
51.6
36.3

81.4
87.6
74.7
74.0

90.1**†
96.8
82.2
78.6

70.9***†
96.2
78.6
71.2

58.4***†
74.8
61.5
44.9

83.9

71.7

75.3

49.0

73.2

88.7

87.3

56.4

a

Household income
Up to $10,000
$10,001 to $20,000
$20,001 to $30,000
$30,001 to $40,000
$40,001 to $50,000
$50,001 to $70,000
$70,001 to $100,000
$100,001 to $135,000
$135,001 or more
Income relative to federal poverty line
Less than 100 percent
100 to 150 percent
150 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent

a

a

Income eligibility for ECE subsidies
Eligible for Head Start and state programs
Eligible for state programs only, full subsidy
Eligible for state programs only, partial subsidy
Not eligible for federal or state subsidy
Missing income information

a

Economic status
Economically disadvantaged
Not economically disadvantaged
N (unweighted)

91.0
89.5
2,075

81.6***†
65.0
2,075

89.4***†
72.6
2,075

67.7***†
36.1
2,075

82.6**†
72.6
2,075

90.0***†
78.8
2,075

82.0**†
71.1
2,075

65.3***†
46.1
2,075
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SOURCES: RAND California Preschool Study household survey data.
NOTE: See Appendix B, Table B.6, for standard errors. Sample is all ECE arrangements; Cases with missing values were omitted from the tabulations (e.g., from responding
“don’t know” or refusals). This affects, at most, 3.3 percent of the sample. Asterisks denote the statistical significance for a test of the null hypothesis of equal percentages across
groups defined by child or family characteristics. * = statistically significant at the 10 percent level. ** = statistically significant at the 5 percent level. *** = statistically significant at the 1
percent level. † = statistically significant at a 5 percent false discovery rate.
! Interpret with caution. Standard error is more than one-third the estimate.
a
The missing-income group is included, for purposes of significance testing, in the disaggregation by household income, by income relative to the poverty level, and by income
eligibility for ECE subsidies.
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less likely to use nonparental care at all—are among the most likely to place a
higher weight on the various factors in rating their ECE arrangements, including
those associated with developmental benefits and ECE quality. Here are some
examples:
•

White parents who use ECE arrangements are the least likely to rate each
factor as very important. Depending on the factor, the highest rating is
then from one of the nonwhite racial-ethnic groups. African Americans
and Latinos are often the most likely to rate the factors as very important,
including those associated with developmental benefits and care quality.

•

A higher proportion of families in which the child’s mother is born
outside the United States rates each factor as very important in selecting
an ECE arrangement than are those in which the mothers are U.S. born.

•

Generally, the propensity to rate both access and developmental factors as
important is highest for those with the least education, although the
pattern is not always monotonic.

•

Those speaking Spanish or who are linguistically isolated tend to place
more weight on every factor than do those who speak only English, often
with sizable differentials in the fraction citing a given factor as very
important in selecting the ECE arrangement.

•

The various measures of economic status consistently show a differential
in the rating for the three access factors (location, cost, and schedule), as
well as one of the developmental factors (group size). Depending on the
economic-status measure, there are significant differentials for the other
three developmental factors as well. The measure of economic
disadvantage illustrates the general pattern: The propensity to rate a
factor as very important is highest among the economically
disadvantaged. As might be expected, the cost factor shows one of the
largest differences with 68 percent of those who are economically
disadvantaged citing cost as very important in selecting the ECE
arrangement, compared with just 36 percent of those classified as not
economically disadvantaged. The contrast in the importance of cost is
even starker comparing the lowest and highest income groups (78 versus
17 percent).

The greater weight placed on convenience and cost factors by parents in more
disadvantaged socioeconomic groups may reflect necessity, as they endeavor to
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manage their need for ECE arrangements that are conveniently located, fit their
schedule, and are affordable. The greater weight that these same parents place on
the developmental factors may reflect a type of selectivity. In other words, those
parents who do use nonparental care but are in groups otherwise
underrepresented among users of nonparental care may be the ones who place
the most value on the potential developmental benefits. Unfortunately, this
hypothesis cannot be examined with our data because we do not have parental
evaluations of the importance of ECE features among those who otherwise do
not have their children in nonparental care.
Another pattern that emerges relates to the school enrollment and employment
status of the mother. Families with mothers in school place more weight on two
of the access factors—location and schedule—than do those with mothers who
are not in school. For working mothers, schedule is also more frequently cited as
very important, especially for those working full time. But those not employed
place more weight than part- or full-time workers do on three of the
developmental factors: learning activities, provider qualifications, and group
size. This suggests that those mothers who are not employed and have their
children in nonparental care are especially attentive to the potential
developmental benefits and the associated structural quality features. Again, this
would be a type of selectivity in the use of ECE arrangements among mothers
who otherwise do not need care in order to work outside the home.

Specialized Care Needs
Regardless of whether their children were in regular, nonparental care, all
parents were asked about their need for care to attend work or school in the
evenings (6 to 9 p.m.), at night (9 p.m. to 7 a.m.), or on weekends. Here, we
review the responses to these questions for all children and how these measures
vary with key child and family characteristics.
Need for Evening Care Is More Common Than Need for Care on Weekends and
Nights
Table 5.3 tabulates the results for the need for care during nonstandard hours.
For all preschool-age children, the most common need is for evening care, with
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Table 5.3—Need for Care for Nonstandard Hours Among Parents of Preschool-Age
Children in California, Total and by Cohort
By Cohort
Need for Care to Attend School or Work (%)
Evenings (6 p.m. to 9 p.m.)
Nights (9 p.m. to 7 a.m.)
On weekends
N (unweighted)

Total

3-Year-Olds

4-Year-Olds

Signif.

19.0 (2.0)
4.4 (0.9)
11.4 (1.6)

19.4 (2.6)
4.1 (1.1)
12.1 (2.2)

18.6 (3.0)
4.7 (1.4)
10.6 (2.3)

—
—
—

2,025

1,016

1,009

SOURCE: RAND California Preschool Study household survey data.
NOTE: Standard errors in parentheses. Sample is all children. Cases with missing values were omitted from the
tabulations (e.g., from responding “don’t know” or refusals). This affects, at most, 2.0 percent of the sample. Asterisks
denote the statistical significance for a test of the null hypothesis of equal percentages across cohorts. * = statistically
significant at the 10 percent level. ** = statistically significant at the 5 percent level. *** = statistically significant at the 1
percent level. — = not significant at the 10 percent level or better. † = statistically significant at a 5 percent false discovery
rate. Totals may not sum to 100 because of rounding.

nearly one in five parents indicating a need for care between the hours of 6 and 9
p.m. in order to work or attend school. An estimated 11 percent of parents report
needing care on weekends for their preschool-age children, while just 4 percent
state that they need care at night. These percentages are similar for parents of
three-year-olds and four-year-olds, with no statistically significant differences by
age cohort.
Need for Care During Nonstandard Hours Is Higher for Minorities, Those with
Lower Socioeconomic Status, and Those with Enrolled or Working Parents
The need for care during nonstandard hours varies to some extent with the child
and family characteristics examined for other measures. Table 5.4 includes just
those characteristics for which significant differences exist and only for evening
and weekend care. Since the need for care during nighttime hours is less
frequent, there is low power for detecting significant differences by child and
family characteristics, and group differences are imprecisely estimated. For this
reason, we do not tabulate differences in the need for care at night in Table 5.4.62
In general, the need for nonstandard care hours is highest for minorities, those
with lower socioeconomic status, and those working or in school. For example,
the need for evening care is highest for Mexican Americans and African
Americans, from 25 to 29 percent. Those in school and with lower economic
status—whether measured by income relative to the poverty level, ECE subsidy
______________
62 Significant differences are found in the need for nighttime care by living arrangement, with
the same pattern found for evening and weekend care.
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Table 5.4—Need for Care for Nonstandard Hours Among Parents of Preschool-Age
Children in California, by Child and Family Characteristics
Percentage Needing Care to
Attend School or Work
Characteristic
Total
Race-ethnicity
Hispanic or Latino, Mexican
Hispanic or Latino, other
White alone
Black or African American alone
Asian alone
Other race alone or multiracial
Living arrangement
Two parents
Single parent
Highest education of mother
Less than high school
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
School enrollment of mother
Not in school
Currently in school
Employment status of mother
Not employed
Employed part time
Employed full time
a
Income relative to federal poverty line
Less than 100 percent
100 to 150 percent
150 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
a
Income eligibility for ECE subsidies
Eligible for Head Start and state programs
Eligible for state programs only, full subsidy
Eligible for state programs only, partial subsidy
Not eligible for federal or state subsidy
a
Missing income information
Economic status
Economically disadvantaged
Not economically disadvantaged
N (unweighted)

Evening
19.0
(2.0)
25.0***†
13.1
10.4
29.3
16.1
6.1

(3.6)
(4.8)
(2.2)
(7.9)
(5.0)
(2.7)

16.8***† (2.1)
31.9
(5.7)

Weekends
11.4
(1.6)
14.1
10.4
5.6
13.7
13.5
14.0

(2.9)
(4.3)
(1.7)
(3.7)
()4.3
(9.6)

10.1**
18.5

(1.7)
(4.2)

8.4 **†
14.8
19.9
3.6
9.1
7.6

(2.9)
(4.7)
(4.7)
(1.4)
(2.5)
(2.6)

17.5**† (2.1)
29.1
(6.5)

10.6
16.5

(1.7)
(5.1)

13.3**† (2.2)
20.8
(5.7)
26.8
(3.9)

6.6***† (1.7)
14.9
(4.8)
17.3
(3.2)

32.4**
20.8
23.1
13.9
11.9
13.7

(6.0)
(4.9)
(7.1)
(4.7)
(3.0)
(3.8)

12.0
18.8
15.0
9.4
7.6
9.4

(3.9)
(5.7)
(5.9)
(2.8)
(2.6)
(3.5)

33.4***†
15.8
23.4
12.2
17.6

(6.2)
(4.2)
(4.9)
(2.1)
(6.4)

11.9
15.5
14.6
9.0
9.8

(4.1)
(5.9)
(4.1)
(1.9)
(5.5)

16.5***†
23.8
31.3
7.6
12.0
10.9

(3.5)
(6.2)
(5.4)
(2.9)
(2.7)
(3.3)

25.9***† (3.4)
13.6
(2.4)
2,025

14.4
(2.8)
9.2
(1.9)
2,025

SOURCE: RAND California Preschool Study household survey data.
NOTE: Standard errors in parentheses. Sample is all children. Cases with missing values were
omitted from the tabulations (e.g., from responding “don’t know” or refusals). Asterisks denote the
statistical significance for a test of the null hypothesis of equal percentages across groups defined by
child or family characteristics. * = statistically significant at the 10 percent level. ** = statistically significant
at the 5 percent level. *** = statistically significant at the 1 percent level. † = statistically significant at a 5
percent false discovery rate.
a
The missing-income group is included, for purposes of significance testing, in the disaggregation
by income relative to poverty and by income eligibility for ECE subsidies.
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eligibility, or being economically disadvantaged—also have a greater need for
evening care. Among those with income below the poverty level, for example,
about one-third report a need for evening care in order to work or attend school.
Single parents are more likely to need care during both evenings and weekends,
as are those with low maternal education and those employed, especially full
time. The estimated need for weekend care affects upwards of one in five
preschool-age children in single-parent families, whose mother has some
postsecondary education, or whose mother works full time.
The need for care during nonstandard hours may explain some of the differential
in care patterns observed across these same groups, although the patterns are not
entirely consistent. For example, Latinos report a relatively high need for evening
care, and they are among the least likely to use nonparental care overall or
center-based care (see Table 3.3 in Chapter Three). The same pattern also holds
for children of less educated mothers and children with lower economic status.
At the same time, African Americans are the most likely to need evening care, yet
they have the highest prevalence of use of nonparental care and are comparable
to whites in their use of center-based arrangements. Likewise, children in singleparent families have a higher need for both evening and weekend care than do
their counterparts in two-parent families, yet the use of both any ECE
arrangements and center-based arrangements by single-parent families exceeds
that for two-parent families. The same is also true for children whose mothers are
in school or who are employed, especially full time. Thus, while some groups
may be constrained in their use of ECE arrangements or particular settings (e.g.,
center-based programs) by the need for care during nonstandard hours, this
factor cannot fully explain the pattern of variation in ECE use.

Satisfaction with Care Options and Problems with Finding Care
All parents, regardless of ECE use, were also asked about their satisfaction with
their care options and difficulties they had in finding care. As with other
measures, we consider results overall, as well as differences across groups
defined by child and family characteristics.
A Solid Majority of Parents Are Satisfied with Their ECE Options, Although
Many Report Problems Finding the Care They Want
Overall, Table 5.5 shows that the majority of parents of preschool-age children
(68 percent) stated that they felt that they had good choices for child care or early
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Table 5.5—Satisfaction with Care Choices and Difficulty in Finding Care Among Parents of
Preschool-Age Children in California, Total and by Cohort
By Cohort
Measure
Has good choices for child care or early
childhood programs (% distribution)
Yes
No
No response
Amount of difficulty in finding care
a
arrangement for focal child (% distribution)
Have not found care wanted
A lot of difficulty
Some difficulty
A little difficulty
No difficulty
Not looked for care
In last 12 months, could not find care needed
a
for a week or longer (%)
N (unweighted)

Total

3-Year-Olds

4-Year-Olds

Signif.

68.7 (2.3)
20.3 (2.0)
11.0 (1.7)

69.3 (3.0)
21.2 (2.7)
9.5 (2.0)

68.1 (3.6)
19.4 (2.9)
12.5 (2.7)

—

8.4
18.9
14.8
14.6
38.7
4.6

12.4
20.3
14.5
12.0
34.0
6.8

4.0
17.4
15.1
17.5
43.6
2.4

(1.4)
(1.9)
(1.6)
(1.8)
(2.4)
(1.0)

(2.2)
(2.6)
(2.1)
(2.2)
(3.0)
(1.7)

(1.6)
(2.9)
(2.5)
(2.9)
(3.8)
(0.8)

***†

—
11.5 (1.5)

13.4 (2.4)

2,025

1,016

9.6 (1.8)
1,009

SOURCE: RAND California Preschool Study household survey data.
NOTE: Standard errors in parentheses. Sample is all children. Asterisks denote the statistical significance for a test
of the null hypothesis of equal percentages or percentage distributions across cohorts. * = statistically significant at the 10
percent level. ** = statistically significant at the 5 percent level. *** = statistically significant at the 1 percent level. — = not
significant at the 10 percent level or better. † = statistically significant at a 5 percent false discovery rate. Totals may not
sum to 100 because of rounding.
a
Cases with missing values were omitted from the tabulations. (e.g., from responding “don’t know” or refusals). This
affected a maximum of 1.1 percent of the total sample.

childhood programs where they live. However, nearly one in five parents report
that they did not feel as if they had good care choices in their community. The
remaining 11 percent did not give a response to the question. These response
patterns were similar for parents of three- and four-year-olds.
While many are satisfied with their options, a sizable percentage of parents
report at least some difficulty finding care. Just over one in four parents said that
they had not found the care they wanted (8 percent) or indicate they had a lot of
difficulty finding the type of care arrangement they wanted for their children (19
percent). An equal percentage report some difficulty or a little difficulty finding
the care they wanted (15 percent each). Parents who had no difficulty finding the
care they wanted are in the minority; about 39 percent gave this response.
Finally, just 5 percent indicated that they had not looked for care. These
responses show significant differences across the two age cohorts. Parents of
three-year-olds were more likely to say that they had not found the care they
wanted than were parents of four-year-olds (12 versus 4 percent), and they were
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less likely to report little or no difficulty in finding care (a combined 46 percent
versus 61 percent). A greater proportion of parents of three-year-olds reported
that they had not looked for care (7 versus 2 percent).
Difficulty with care arrangements was also ascertained through a more objective
question about whether parents could not find the child care they needed for a
week or longer any time during the past 12 months. Overall, 11 percent
responded in the affirmative. The percentage that could not find needed care for
a week or longer was somewhat higher among parents of three-year-olds than
among parents of four-year-olds, but the difference is not statistically significant.
There Are Few Differences Across Groups in Subjective Assessments of Care
Access, While Experiences with Care Gaps Affect Disadvantaged Socioeconomic
Groups
The responses to the questions regarding satisfaction with care options and
difficulty finding care vary with only a few key child and family characteristics.
Table 5.6 tabulates just those characteristics with significant differences for either
the first or third questions relating to care satisfaction and access. In each case,
we convert responses to be in the same direction, with a higher percentage
indicating less satisfaction or more difficulty with care access.
The first question in Table 5.6 provides a more subjective assessment of the care
choices available. The measure varies significantly with maternal nativity and
maternal education, with the highest rate of dissatisfaction with choice options
among families in which the child’s mother was born in the United States or in
which the mother has some postsecondary education. The level of dissatisfaction
with care options is almost equally high for the parents of African American
children, but the racial-ethnic differences are not significant at conventional
levels (p = 0.08).
The other question in Table 5.6 captures actual experience with care gaps during
the past year. For this measure, problems with accessing care are more prevalent
for racial-ethnic minorities, such as Latinos of Mexican heritage, African
Americans, and Asians, and those with lower income. Problems meeting care
needs are also higher for mothers working full time.
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Table 5.6—Dissatisfaction with Care Choices and Difficulty in Finding Care Among Parents
of Preschool-Age Children in California, by Child and Family Characteristics
Percentage Responding

Characteristic
Total
Race-ethnicity
Hispanic or Latino, Mexican
Hispanic or Latino, other
White alone
Black or African American alone
Asian alone
Other race alone or multiracial
Nativity of mother
Born outside United States
Born in United States
Highest education of mother
Less than high school
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
Employment status of mother
Not employed
Employed part time
Employed full time
a
Household income
Up to $10,000
$10,001 to $20,000
$20,001 to $30,000
$30,001 to $40,000
$40,001 to $50,000
$50,001 to $70,000
$70,001 to $100,000
$100,001 to $135,000
$135,001 or more
a
Income eligibility for ECE subsidies
Eligible for Head Start and state programs
Eligible for state programs only, full subsidy
Eligible for state programs only, partial subsidy
Not eligible for federal or state subsidy
a
Missing income information
N (unweighted)

Do Not Have
Good Choices
for Child Care or
Early Education
22.8
(2.2)

Could Not Find
Needed Care in
Past 12 Months
11.5
(1.5)

22.2*
12.3
27.6
39.0
13.4
19.4

(3.4)
(4.5)
(4.4)
(9.2)
(4.8)
(9.7)

16.0***†
4.4
6.5
14.6
15.6
1.4

(2.9)
(2.2)
(2.3)
(4.9)
(4.3)
(0.7)

17.6**
26.0

(3.0)
(3.0)

12.9
10.9

(2.5)
(2.0)

19.8***†
17.9
41.0
16.0
12.8
28.7

(4.3)
(4.9)
(6.0)
(7.7)
(2.4)
(6.5)

11.1
13.1
16.0
8.0
6.7
10.6

(3.1)
(4.3)
(4.4)
(3.7)
(1.9)
(3.5)

21.1
26.7
23.4

(3.2)
(5.7)
(5.5)

8.4**
11.5
17.4

(1.7)
(4.0)
(3.4)

26.1
25.2
22.9
20.3
22.7
24.6
17.6
32.4
17.2

(10.2)
(6.7)
(6.9)
(7.2)
(7.8)
(5.9)
(3.8)
(7.4)
(6.6)

21.7**
6.0
18.5
18.4
18.0
10.1
4.5
5.3
15.0

(7.4)
(1.7)
(5.5)
(6.4)
(7.8)
(3.5)
(1.9)
(2.3)
(6.6)

(5.2)
(8.7)
(4.9)
(3.0)
(7.6)

15.0**
10.8
18.6
8.1
5.8
2,025

(4.0)
(3.8)
(4.7)
(1.8)
(2.7)

21.7
31.0
21.5
22.6
19.4
2,025

SOURCE: RAND California Preschool Study household survey data.
NOTE: Standard errors in parentheses. Sample is all children. Cases with missing values were omitted from the
tabulations (e.g., from responding “don’t know” or refusals). Asterisks denote the statistical significance for a test of
the null hypothesis of equal percentages across groups defined by child or family characteristics. * = statistically
significant at the 10 percent level. ** = statistically significant at the 5 percent level. *** = statistically significant at the
1 percent level. † = statistically significant at a 5 percent false discovery rate.
a
The missing-income group is included, for purposes of significance testing, in the disaggregation by income
and by income eligibility for ECE subsidies.

6. Conclusions
In this report, we set out to answer four questions in support of our larger study
of the adequacy and efficiency of preschool education in California. The
questions concerned the use of ECE arrangements for preschool-age children in
California, the quality of those early learning settings, and how both use and
quality vary across groups of children as defined by their own and their family’s
characteristics. Given limits of existing data, these questions had not been
addressed in the past for a representative sample of California children with
large enough samples to examine differences across groups. As a result of the
new data collected for this study, the findings provide an important advance in
understanding the patterns of ECE experiences for preschool-age children in
California.
The results of this study come at a time when California policymakers and the
public are considering options for education reform that encompass both K to 12
education and early childhood education. We noted at the outset of this report
that information on participation in and quality of ECE arrangements for
preschool-age children in California and how both use and quality variations
across groups of children were critical for addressing important issues in early
education policy. Such information provides a basis for understanding how
much further participation in early learning programs in California might
expand overall and which groups of children might be targeted in order to try to
narrow gaps in school readiness and achievement. The information can also be
used to determine the extent to which preschool-age children in California
already participate in center-based ECE settings that have the features associated
with programs proven to be effective in promoting school readiness and success
in the early elementary grades and beyond. Moreover, the results can also be
used to pinpoint those aspects of ECE quality that may be most in need of
improvement.
In the remainder of this chapter, we first highlight the key findings in terms of
our study questions. We then consider the implications for early education policy
in California.
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Answers to the Study Questions
We posed four questions and now summarize our findings for each in turn.
In Getting Ready for School, Time in Care and Early Education, Especially
Center-Based Programs, Is the Norm
Nearly 40 years ago, according to national data, fewer than one in three fouryear-olds participated in an early education program (defined then as nursery
school) in the fall before they entered kindergarten (Karoly and Bigelow, 2005).
As of 2007, time in regular, nonparental care and early education, especially
center-based programs, has become the normative experience for four-year-olds
and, to a lesser extent, for three-year-olds. California is no exception. The
estimates from our study indicate that three out of every four preschool-age
children in California have one or more regular nonparental ECE arrangements,
and most of those children have at least one center-based arrangement. Among
four-year-olds, participation rates are even higher, reaching nearly 80 percent in
any nonparental ECE and 67 percent for center-based programs. Using program
labels given by providers to distinguish center-based settings as preschool from
child-care programs, a more conservative estimate is that 57 percent of four-yearolds are in a center-based preschool, prekindergarten, or nursery school in the
year before they start kindergarten. The comparable figures for three-year-olds
are 71 percent in any nonparental ECE, 51 percent in center-based settings, and
42 percent in center-based preschools of various sorts.
Participation in ECE Is Not Uniform, with Lower Rates for Children in
Disadvantaged Socioeconomic Groups
The high rates of ECE use overall and use of center-based programs specifically
mask often-substantial differences in these measures across groups of children
defined by various characteristics. Some of the sharpest contrasts occur between
more and less socioeconomically disadvantaged groups. A strong income
gradient means that use of any ECE arrangement or center-based arrangement
can be as much as 20 percentage points higher in moving from the low end of the
economic ladder to the high end. The gap is closer to 35 percentage points when
comparing children at the low and high ends of maternal education levels.
However, the large differences by race-ethnicity, which show lower rates for
Latinos, do not persist once differences in child and family background factors,
such as maternal education and family income, are controlled for. The same is
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true for the large gap between children in households that are linguistically
isolated and those that are not.
Beyond socioeconomic status, patterns of ECE use are also associated with the
need for care as manifested in having one parent instead of two, a mother who is
in school, or a mother who is employed. These differences in overall ECE use still
hold once other characteristics are controlled for, but differences in the use of
center-based ECE when children are classified by these need-related
characteristics can be explained by other characteristics. At the same time,
consistent with the interpretation of these characteristics as related to need,
preschool-age children whose mothers work full time and are in single-parent
households have higher hours in ECE arrangements overall and in center-based
settings.
Quality of Center-Based Settings Is Better on Some Dimensions Than Others
Our study, like others, has conceptualized quality in center-based ECE settings in
terms of both structural and process elements, and there is variation in quality
within both domains. Like other studies, our conclusions rest largely on objective
assessments of these various dimensions of ECE quality by trained observers,
which is particularly important for the process measures, as they are not
amenable to self-reports or casual observation. In terms of structural elements,
the fraction of children in center-based settings that meet quality benchmarks is
highest for group size and the ratio of children to staff or adults. About 70 to 80
percent of preschool-age children in center-based settings are in programs that
have no more than 20 children on average when observed and an average childstaff ratio that is no higher than 10 to 1. Those percentages reach about 90 percent
if we set the benchmarks at 24 children and 10 children to 1 adult. Another key
structural element, the education and training of the lead teacher, shows that, at
best, 67 percent of preschool-age children are in centers that meet a benchmark of
having a lead teacher with an associate’s degree in any field. That percentage
falls to 27 percent if the benchmark is set at a bachelor’s degree in the ECE field,
the level of training for teachers in proven preschool programs, and what is
required in effective state preschool programs, such as Oklahoma’s.
Shortcomings are also evident for other structural elements, such as the use of a
research-based curriculum and meeting basic health and safety standards.
The global quality scales, which capture dimensions of process quality, also
show some areas in which quality is stronger, as well as areas of weakness. The
highest scores across the ECERS-R and CLASS subscales we measured were for
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the emotional-support, classroom-organization, and student-engagement
domains of CLASS, all of which were close to or exceeded an average score of 5.
In contrast, the two subscales of ECERS-R for Space and Furnishings and
Activities had averages below 5, falling short of the good label. The even lower
average score on the CLASS ISL domain, falling at the low end of the construct
(below 3), is particularly striking, as this domain is one of the strongest
predictors of gains in measures of school readiness and later school achievement.
Based on benchmarks for ECERS-R and CLASS ISL, no more than one in four
preschool-age children in California is in a center-based ECE program that
would be in a score range consistent with quality programs.
Gaps in Quality Are Evident Across the Socioeconomic and Demographic
Spectrum
For the most part, a comparison of quality along each of the structural and
process dimensions shows modest differences across groups of children
classified by various characteristics. No group stood out, especially on those
dimensions in which shortfalls were the largest, as having high quality on
average. To the extent that differences exist across groups, they were largest for
children defined by race-ethnicity and, to a lesser extent, by income relative to
the poverty level. By race-ethnicity, African Americans tend to be in settings with
lower-quality environments, while the reverse holds for whites. Depending on
the quality measures, Latinos are sometimes in higher-quality environments,
while Asians are in settings with quality at both the higher and lower ends. For
some quality dimensions, the patterns by income showed a positive qualityincome gradient, but quality for other dimensions was high at the low end of the
income ladder and low at the high end. In part, the reversal of the pattern at the
low end of the income scale can be attributed to the higher quality on such
structural dimensions as teacher education found in publicly funded programs,
such as California Title 5 programs, public prekindergarten programs, and Head
Start, which serve primarily children in low-income families. At the same time,
higher quality for lower-income children on these structural dimensions does not
necessarily translate into higher quality for these groups of children on the
process dimensions. This is because structural characteristics, such as teacher
education, are strong but not definitive predictors of process quality as measured
in ECERS-R and CLASS.
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Implications for Early Education Policy in California
These answers to our study questions have several implications for early
education policy in California. While a more comprehensive analysis of policy
options and recommendations will be undertaken as part of the final companion
report, we highlight four implications that readily follow from these findings.
Participation in High-Quality Center-Based Programs Is Low for Groups of
Children Who Could Benefit the Most
As part of the larger RAND California Preschool Study, Cannon and Karoly
(2007) examined gaps in school readiness and student achievement in the early
elementary grades. That analysis showed consistently lower measures of
readiness and school performance for several groups of students:
•

Latinos and African Americans

•

those with low parental education

•

ELLs

•

those from economically disadvantaged families (as defined by CDE).

These groups of children were identified as those that could benefit the most if
they had greater access to high-quality early learning opportunities. However,
that conclusion was conditional on demonstrating that these groups currently
have low participation in such programs. This analysis confirms that that is
indeed the case.
Through a combination of low rates of participation in center-based ECE and the
percentage of children in programs meeting quality benchmarks among those in
center-based settings, participation in high-quality center-based programs is low
for those groups of children who could benefit the most. This pattern is
illustrated in Figure 6.1 for groups of preschool-age children defined by raceethnicity, mother’s education, the language of mother-child communication, and
economic status (the CDE measure of economic disadvantage; see Chapter
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Figure 6.1—Participation by Preschool-Age Children in California in Center-Based ECE
Programs That Meet Quality Benchmarks, by Child and Family Characteristics
a. Race-Ethnicity

b. Mother’s Education
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Figure 6.1—Continued
c. Mother-Child Language

d. Economic Status

SOURCES: RAND California Preschool Study household survey data, provider survey data, and provider
observation data.
NOTE: Sample is all children.
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Two).63 These figures plot the estimated percentage of preschool-age children in
any given group who are in center-based programs that meet quality
benchmarks.64 These estimates vary with the measure of quality. Based on the
structural quality measures (i.e., group size, the child-staff ratio, the education
level of the lead teacher), anywhere from 20 to 40 percent of preschool-age
children in the groups with the largest school-readiness and achievement
shortfalls are currently participating in center-based ECE programs that meet
quality benchmarks. If instead we rely on the process measures of quality, at best
10 to 15 percent of preschool-age children in the groups that could benefit the
most are in higher-quality center-based ECE programs. These low rates of
participation in programs with features associated with improvements in school
readiness and academic achievement represent a missed opportunity to promote
the cognitive and social development of more disadvantaged children through
effective preschool programs.
There Is Scope for Expanding the Use of Center-Based Programs by Underserved
Groups
The results of our analysis of the use of various ECE arrangements indicate that
there is a substantial gap in the use of center-based ECE, particularly for groups
of children who face shortfalls in school readiness and later school performance.
Underserved groups include Latinos, children whose mothers have low
education, children whose parents are linguistically isolated, and families with
low income. The differential use of center-based ECE between Latinos of
Mexican origin and whites is 15 percentage points. That gap reaches 30
percentage points between children at low and high levels of family income
relative to the poverty level and extends further to 35 percentage points between
______________
63 We are not able to classify children in our sample as ELLs using the same concept as CDE,
as that determination of English-language fluency is made at school entry. However, we use as a
proxy those children who speak one or more languages other than, or in addition to, English with
their mothers. This group will include some children who would be classified as proficient in
English at the time of school entry even though they also speak or understand one or more other
languages.
64 For each group, the estimate is calculated as the product of that group’s participation rate
in any center-based ECE (reported in Table 3.3 in Chapter Three) and the percentage in centerbased programs for that group that meet a given quality benchmark (reported in Table 4.20 in
Chapter Four) divided by 100. To make the graphs more readable, we exclude the two
benchmarks in Table 4.20 for lead-teacher education based on the degree level and ECE field.
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children whose mothers have less than a high-school diploma and those whose
mothers have a degree beyond the undergraduate level.
To what extent does the lower rate of center-based ECE programs reflect
different preferences on the part of families in these groups? Or is their lower
rate of use the result of constraints that affect their choices? Parental reports in
the household survey regarding the importance of various factors in their choices
of ECE arrangements indicate that parents in more disadvantaged socioeconomic
groups place more weight on factors that affect access to care, such as cost, the
provider’s schedule, and location. The importance of affordability may account
for the dip in use of center-based programs for families whose income is too high
to qualify for Head Start or to receive priority for enrollment in California Title 5
programs but whose income is still too low to pay for unsubsidized ECE
arrangements. In addition, the need for child care during nonstandard hours
may constrain families in the ECE choices they make. Our estimates show that
the percentage needing care during nonstandard hours is highest—upwards of
30 percent for evening care and 20 percent for weekend care—for a number of
the underserved groups, including Latinos, African Americans, and those with
low maternal education and low economic status. On the other hand, we also
found that other groups, such as single parents, mothers who are employed, and
mothers in school were also more likely to need care during nonstandard hours,
yet their center-based participation rates are actually somewhat above average.
This suggests that a more complex interplay of preferences and constraints
related to family circumstances and the availability of different ECE options
explains the low level of center-based use for more disadvantaged socioeconomic
groups.
How much higher might participation rates go? New Jersey and Oklahoma
provide relevant benchmarks for participation in fully subsidized targeted and
universal programs, respectively. New Jersey’s Abbott preschool program serves
all children in the state’s 31 highest-poverty school districts (those in which 40
percent of children or more qualify for free or reduced-price lunch) (Barnett,
Hustedt, et al., 2007). As of the 2005–2006 program year, 78 percent of three- and
four-year-old children in eligible districts were enrolled in the part- or full-day
program (Frede, Jung, et al., 2007). Oklahoma’s state-funded preschool program
is fully subsidized for all four-year-olds, and the latest enrollment figures show a
68 percent participation rate overall (Barnett, Hustedt, et al., 2007). When
combined with participation in other center-based programs (e.g., private
programs), the overall rates of participation in center-based ECE programs in
these other states are about 30 to 40 percentage points higher than current
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participation rates in center-based programs by underserved groups in
California.
At the same time, it is not sufficient to just raise ECE participation rates among
underserved groups if the quality of the programs they attend does not reach the
level required for promoting school readiness and later school success. The first
report in our larger study cited the research evidence of the favorable effects of
early learning programs on child outcomes, particularly for more disadvantaged
children. Yet all those effective programs are ones that would meet or exceed the
quality standards we have reviewed here.
There Is Scope for Raising Quality Across the Board
Shortfalls in center-based program quality, especially for key dimensions that
influence children’s development, are not isolated to certain groups of children.
Rather, the large gap between current quality measures and quality benchmarks
on such measures as ECERS-R and CLASS is a shared experience across the
socioeconomic spectrum and various demographic groups. Thus, while the low
rates of participation in center-based ECE programs are an issue for targeted
populations, the need to raise center-based ECE program quality is universal.
Although Figure 6.1 indicates that more advantaged groups of children have
higher rates of participation in programs that meet various quality benchmarks,
that result follows from their higher rates of participation in center-based settings
in general, not because the level of quality they experience in those programs is
so much higher. In fact, for some of the quality measures, the most advantaged
groups, such as those with the highest incomes, have lower levels of quality than
do those with somewhat lower income.
Our finding that a number of quality dimensions are highest for children in
publicly subsidized programs, such as California Title 5 child-development
programs, public-school prekindergartens, and Head Start, suggests that
attention to quality can pay off. The high mean scores on the CLASS subscales
measured as part of the AIR evaluation of centers participating in the San
Francisco and San Mateo PFA programs—exceeding scores even for Tulsa’s
effective preschool program—is also notable. Those results offer a further
indication that improvements are possible when quality is emphasized, the
technical support needed to get to the highest quality level is supplied, and a
financial reward (through higher reimbursement rates) for achieving higher
quality is available.
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Even so, it is important to keep in mind that the true test of ECE program quality
is measured in the outputs: children’s cognitive and noncognitive outcomes
immediately after participation and beyond. In this study, we have focused on a
set of quality measures that have been linked to these child outcomes. These
measures essentially capture the inputs—both structural and process—that go
into supporting healthy child development. But an important component of
determining whether high quality is being achieved is to evaluate programs in
terms of children’s outcomes. Such evaluations become the basis for determining
whether ECE programs are having their desired effect, as well as for ongoing
quality improvement of effective programs.
Quality Initiatives Need to Focus on Elements That Are Key to Kindergarten
Readiness
By examining different dimensions of quality—both structural elements and
process components—we have a more complete picture of where center-based
programs in California are doing relatively well and where there is the greatest
need for improvement. Well-established benchmarks for two of the structural
measures—group size and ratios—are met for the programs serving a substantial
percentage of preschool-age children in center-based programs, according to our
estimates. These elements are thought to influence children’s outcomes through
their effect on process quality (e.g., by allowing teachers to give more individual
attention to children and develop stronger teacher-child relationships), and they
may have a direct influence on children’s development as well (Bowman,
Donovan, and Burns, 2001). Thus, an important foundation for quality is present
in the programs serving many preschool-age children.
Building on that foundation requires advances in other dimensions of quality in
which current levels are not as high. Teacher education and training should be
one area of focus. While there is ongoing debate in the literature about the
necessary credentials for preschool programs to be effective, there is a
recognition that the quality of teacher-training programs and ongoing
professional-development opportunities are important no matter what the level
of degree attainment (Bogard, Traylor, and Takanishi, 2008; Early, Maxwell,
Clifford, et al., 2008). Such training and professional-development opportunities
provide teachers with the tools to succeed at the more challenging aspects of
early education, such as those captured in the CLASS ISL domain relating to
instructional approaches to promote higher-order thinking, techniques for
providing feedback that deepens children’s learning experiences, and methods
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for fostering students’ language development. Attention is also needed to
advance the quality dimensions represented in ECERS-R, such as those
measured in this study for Space and Furnishings and Activities. The types of
resources measured in the two ECERS-R subscales provide the building blocks
for well-trained teachers to make their classrooms well-functioning learning
environments consistent with the domains captured in the CLASS.
These aspects of program quality—those captured in CLASS and ECERS-R—are
potentially the hardest for parents to judge as they make decisions about ECE
providers. Although our analysis suggests that structural aspects, such as teacher
education and child-adult ratios, can provide a gauge for identifying those
programs that would score higher on process quality, they do not provide a very
strong signal for quality. Parent responses regarding the factors that affect their
choice of ECE providers indicate that considerable weight is already given to the
more visible structural factors that can signal program quality, such as teacher
qualifications and group sizes. Thus, consideration must be given for how best to
address the information gap regarding process quality that parents face as they
attempt to make the best ECE choices for their preschool-age children.

Appendix A: Data-Collection Methodology
In this appendix, we supplement the information in Chapter Two with
additional detail about the data-collection methodology. In particular, the
appendix covers
•

the sampling strategy and data-collection modes for the household
sample, provider sample, and provider subsample

•

the topics covered in the telephone survey components and information
collected through on-site observation

•

response rates for each data-collection component

•

construction of weights.

Sampling Strategy and Data-Collection Modes
We begin with additional detail about the sample design and data-collection
modes beyond what is summarized in Figure 2.1 in Chapter Two. We discuss the
household telephone sample and survey first, followed by a discussion of the
provider telephone survey and the subsample selected for provider observations.
Household Sample and Telephone Survey
For the household sample, the goal was to obtain a representative sample of
California children with birth dates from December 3, 2001, to December 2, 2003,
who were not already enrolled in kindergarten. The target sample size was 2,000
completed cases. Given that the fraction of households with a child in the target
age range is small (initially estimated to be about 6 percent, but the survey
experience showed that the fraction was closer to 3 percent), traditional RDD
sampling can be very expensive, given the large number of households that must
be screened to find one with an age-eligible child. For this reason, the study
design combined an RDD sample with a list-assisted sample; the list sample
provided a random sample of phone numbers from households with a higher
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expected probability of having a child in the target age range.65 The combined
RDD and list samples effectively constitute a stratified disproportionate
sampling scheme with a higher rate of sampling from the listed sample. The
target sample size was 1,000 age-eligible children in each of the list and RDD
samples. To increase the number of African American and Asian children
beyond what would be expected through a random sampling design, we
oversampled phone numbers from geographic areas (i.e., census-block groups,
ZIP® codes) with high concentrations of those groups.
The RDD and list samples were fielded in replicates, given the uncertainty about
the rate of finding eligible households and survey response rates. The purchased
list-assisted sample included address and contact information for each phone
number. To increase response rates, an introductory letter and study brochure
with frequently asked questions were mailed in advance of the fieldwork to
households in the list sample. These materials explained the purpose of the study
and provided background information about RAND. All contact materials were
translated into Spanish and also posted on a project Web site. Households
contacted as part of the RDD sample did not have any advance information
about the study.
As discussed further next, the survey instrument for the household survey built
on existing questionnaire items. RAND’s Survey Research Group (SRG) held two
focus groups with 21 parents of preschool-age children to ascertain the best
approaches for explaining the study in writing (for the list sample) or as part of
the study introduction over the telephone. Approaches to obtaining parental
consent to conduct the interview and consent for provider follow-up were also
discussed, among other topics. To identify any ambiguities in the questionnaire
wording, cognitive interviews were conducted with four parents of preschoolage children with at least one nonparental ECE arrangement, which then led to
further refinements. The final questionnaire was translated into Spanish and
programmed in both languages for computer-assisted telephone interviewing
(CATI).66 A pilot test of the contact procedures and CATI questionnaire was
______________
65 Such list-assisted samples are used in market research and in academic research studies.
The compilation of list-assisted samples is conducted by vendors who specialize in building
databases of phone numbers and the associated characteristics of the households compiled from
public sources of information.
66 We considered the option of translating the questionnaire into one or more Asian
languages and having interviewers capable of conducting interviews in those languages. Data
from the 2005 ACS indicated that the incidence of families with children under six in which the
parent does not speak English well or at all and speaks an Asian language was very small. For all
Asian languages combined, the fraction is just over 2 percent, with Vietnamese being most
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conducted for both the list and RDD samples. The CATI interviewers for both the
pilot and main study were fully trained on general interviewing techniques and
on the survey instrument. SRG began data collection for the list sample in
February 2007, and the RDD portion of the survey, conducted by a vendor under
contract to RAND, began about one month later. The telephone interviews
continued through the first week of June 2007.
After screening for the presence of an age-eligible child and obtaining oral
consent to participate in the study, an interview was conducted with the parent
or guardian—or, in some cases, a proxy respondent—who would be most
knowledgeable about the focal child’s ECE arrangements.67 For children with one
or more nonparental care arrangements, at the conclusion of the interview, the
respondent was asked to provide consent for the RAND study team to follow up
with a focal provider to determine whether the provider would consent to
participate in a telephone survey or possible site observation. For children with
more than one nonparental care arrangement, the focal provider for which
consent was obtained was the center-based setting with the most weekly hours.
If there was no center-based arrangement, the home-based arrangement with the
most hours was selected as the focal arrangement. For parents who provided
consent for the follow-up, the interviewer asked for relevant contact information
for the focal provider. For center-based programs this included the program
name, address, phone number, and the names of the program director and lead
teacher in the child’s room or group. For home-based care arrangements, the
contact information included the provider’s name, address, and phone number.
Parents were also asked about the primary language of the provider and good
times to try to reach them. Respondents who completed the household survey
were mailed a $20 gift card in appreciation of their participation.
Provider Sample and Telephone Survey
The sample for the provider telephone survey consisted of the focal provider for
children in nonparental care for whom the parent provided consent to follow up
with the provider. In some cases, parents did not provide consent or refused
consent at the time of the interview but either wanted more information or
____________________________________________________________
common (about 1 percent), followed by Chinese (about 0.6 percent). Given our sample size, it was
not cost-effective to incur the additional costs associated with translation, CATI programming,
and employing interviewers and supervisors fluent in the language.
67 In households with more than one age-eligible child, one child was selected at random to
be the focal child for the interview.
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wanted time to think about their answer. These indeterminant cases, as well as
those that were initial refusals, were followed up by survey supervisors to see
whether the initial refusal could be reversed by providing the respondent with
additional information about the study purpose and protections of
confidentiality or whether those cases with an indeterminant consent status
could be converted to consent.
For center-based providers, the goal was to interview both the center director
and lead classroom teacher or caregiver. For home-based providers, only the
provider was eligible for interview. The questionnaire for the provider telephone
survey was developed using similar methods to those described for the
household survey. As discussed next, the questionnaire instrument allowed for
different modules to be administered to the director and lead teacher in centerbased settings or the provider in home-based settings. Informal interviews and
cognitive testing were done with a convenience sample of providers to refine the
instrument. The timeline for survey operations did not permit conducting a full
pilot on the CATI provider instrument. The provider instrument was also
translated into Spanish, and the CATI interviewers were thoroughly trained on
the questionnaire.
The provider telephone survey was conducted by SRG. Field operations for the
provider telephone survey began in the third week of March (after a sufficient
number of household interviews had been completed to build an inventory of
provider cases for interview) and continued through the first week of July 2007.
Upon receiving parental consent, SRG initially checked the provider contact
information provided by the parent or guardian to determine whether it was
complete and accurate. Often, key information was missing and required using
publicly available directories and other resources (e.g., the Internet) to obtain
addresses and phone numbers. In some cases, a supervisor called the household
respondent back to obtain additional contact information. SRG then sent an
introductory letter and brochure to the provider (in either English or Spanish),
either the center director in the case of center-based settings or the provider in
the case of home-based providers, to inform providers about the purpose of the
survey. Each provider who completed an interview was sent a $25 gift card in
appreciation of his or her time participating in the study.
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Provider Subsample and On-Site Observations
Given resource limitations, the study design did not allow for attempting to
conduct an observation in all center-based settings for which we received
parental permission for follow-up and provider permission for an on-site
observation. In addition, the timing of the field period and a desire to conduct
on-site observations during the academic year (when most programs operate)
further constrained the number of providers that could be observed. For
providers in the first half of the RDD and list-assisted sample replicates, all
center-based providers for which we received parental permission for follow-up
were eligible for the on-site observation. We placed a lower priority on those
centers for which parents reported that the location was a home (these
arrangements were later reclassified as home-based providers for the analysis),
the child attended for only one or two days a week or for less than 10 hours per
week, and the group size was smaller than 10. In addition, to reduce travel costs,
the on-site observations were limited to programs located in the 32 most
populous counties labeled in Figure A.1. These counties represent nearly 97
percent of the preschool-age population in California. The 26 excluded counties,
shaded in black in Figure A.1, are located in the northern, eastern, and extreme
southern part of the state.
RAND subcontracted with RTI to hire and train the field interviewers and
manage the field operations for the provider observations. The study benefited
from RTI’s experience collecting similar data for the preschool wave of the ECLSB. In addition, several observers hired for the study had previously served as
observers for the ECLS-B or for studies of ECE quality conducted by the Center
for Improving Child Care Quality at the University of California, Los Angeles.
The field observers participated in a centralized, intensive training, led by
trainers with expertise in the specific observation instruments, using the
materials developed for those instruments, including CLASS and ECERS-R. In
addition to classroom workshops, the training included field practice and testing
to ensure that observers reached reliability. To meet reliability standards for
CLASS, trainees had to obtain a minimum of 80 percent agreement within one
point (on the seven-point scale) of the master codes across five 20-minute DVD
test clips.68 The average percent agreement across trainees for CLASS was 87.2
______________
68 The

video clips and master codes are part of the CLASS training materia ls prepared by
the CLASS developers at the Center for Advanced Study of Teaching and Learning at the
University of Virginia.
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Figure A.1—Counties Included in the On-Site Observation Sample

NOTE: The 26 counties shaded in black were excluded from the on-site observation sample. These counties are
Alpine, Amador, Butte, Calaveras, Colusa, Del Norte, Glenn, Humboldt, Imperial, Inyo, Lake, Lassen, Mariposa,
Mendocino, Modoc, Mono, Nevada, Plumas, Shasta, Sierra, Siskiyou, Sutter, Tehama, Trinity, Tuolumne, and Yuba.
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obtain a kappa of at least 0.6 and a percent agreement of 80 percent or higher on
each item when compared to a gold-standard expert coder. Following the
reliability procedures developed by the authors of ECERS-R, reliability was
calculated by comparing the trainee’s score to the consensus score agreed upon
by the trainee and the expert. Across trainees, the average kappa for ECERS-R
was 0.74 (standard deviation = 0.10) and the average percent agreement was 90.0
(standard deviation = 7.5).
Observers were later reassessed midway through the field operations to test for
drift and recalibrate their scoring. For CLASS, observers were required to code
three 20-minute DVD segments with a minimum of 80 percent agreement within
one point of the master codes. Reliability for ECERS-R was again based on
comparisons with a gold-standard master trainer.
The fieldwork for the on-site observations began in the second week of April
2007, once a sufficient number of completed household interviews had provided
consent for follow-up and the provider contact information had been verified.
While an effort was made to conduct the director and teacher telephone
interviews prior to conducting the on-site observation, this was not always
possible. A paper-and-pencil version of the questionnaire was prepared so that
the field observers could administer the director or teacher survey on site if that
was more convenient for the respondent. (A total of five director surveys and
three teacher surveys were administered in the field by the observers during
their on-site visits.) RTI personnel scheduled observations with center-based
programs for a day that was convenient and likely to represent a typical day.
Programs that operated year-round were scheduled later in the field period to
complete observations first with those programs that ended in May or June. The
final observations were conducted in the first week of July 2007. Providers who
completed the on-site observation were given a $25 cash payment in appreciation
for their time.
The on-site observations typically took place in the morning and lasted an
average of 3.5 hours (a range from two to five hours).69 The observers followed a
well-developed protocol for the order in which they collected the observation
measures, including those that were collected at multiple points during the
observation period. With the exception of a few questions for the classroom
teacher, the assessment was an observational measure conducted by the field
______________
69 Of the 248 programs that had an observation, 21 began in the late morning or early
afternoon. All others commenced by 9:30 a.m.
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observer. That is, the field observer did not interact with the children or staff or
disrupt the flow of events.

Topics Covered in Telephone Surveys and Observation
Instruments
The household survey instrument drew primarily on questionnaire items from
the preschool interview of ECLS-B (preschool interview), along with several of
the other national and California-specific surveys discussed in Chapter One
(namely NHES, NSAF, CHIS, and L.A.FANS). This approach ensured that most
questions had been used in prior data-collection efforts and provides for possible
comparative analyses with other studies.
Table A.1 lists the modules included in the questionnaire and their content. The
heart of the questionnaire was a series of modules that collected key
characteristics about the focal child’s nonparental care arrangements, along with
other details specific to the type of ECE arrangement (i.e., Head Start, relative
care, nonrelative care, and other center-based ECE). Other modules collected
demographic data for the focal child and his or her parent(s) or guardian(s) along
with other parent characteristics, such as school enrollment, employment status,
and languages spoken. A series of concluding questions covered household
income and participation in low-income programs. For those children with one
or more nonparental care arrangements, the last module asked for consent to
follow up with the focal care provider to seek its participation in the provider
component of the survey.
The provider survey instrument was based on questionnaire items from a
number of prior surveys, including primarily ECLS-B (preschool interview) and,
to a lesser extent, CQOS, California ECE Workforce Study, LA ExCELS, NICHD
Study of Early Child Care and Youth Development, and the Panel Study of
Income Dynamics. Again, this allowed us to use questions that had been fielded
in prior studies and allows for comparisons with other state and national
samples.
Table A.2 lists the various modules in the provider telephone survey, to which
respondents they applied, and their content. In the case of center-based settings,
we first attempted an interview with the center director. The survey topics
covered the center setting and operations, along with staffing and services. The
last module asked for consent to conduct an on-site observation for those centers
selected for that data-collection component. Once the director interview was
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Table A.1—Content of Household Telephone Survey
Module

Content

A: Introduction

Study introduction, consent, screener and selection of focal child,
respondent relationship to focal child, household structure

B: Focal-child characteristics I

Sex, age cohort, general health, disability status

C: ECE arrangements

Number and types of nonparental ECE arrangements

CA: Head Start

All: Location, days and hours per week, parental work or school
during care hours, group size, number of children and adults in
care, starting age, language spoken most, training, licensed,
payment amount, financial support, importance of features in
selecting arrangement

CB: Relative care
CC: Nonrelative care
CD: Other center-based ECE

Center-based only: Religious affiliation, teacher turnover
Home-based only: Coresidency status, caregiver relationship to
child, age and education of caregiver

CE: Parent participation

Centers only: parent participation in school activities and
communication with staff

CG: ECE access and need

Need for care during nonstandard hours, ease in finding care
arrangements

D: Focal-child characteristics II

Enrollment plans for kindergarten, ethnicity, race, country of birth,
years in the United States

E, F: Parent or guardian (and
spouse) characteristics

Ethnicity, race, county of birth, years in the United States, age,
educational attainment, school enrollment, employment status,
hours worked, earnings, languages spoken at home with child and
other adults

H: Household income

Household income, household size, home ownership

P: Program participation

Anyone in household participates in Temporary Assistance for Needy
Families (TANF), food stamps, Special Supplemental Nutrition
Program for Women, Infants, and Children (WIC), or Medicaid

Y: Follow-up consent

Consent to contact provider, provider contact information

SOURCE: RAND California Preschool Study household survey.

complete, we attempted to contact the lead teacher or caregiver in the focal
child’s room or group. The topics in that interview covered the ECE arrangement
structure; care of other children; the teacher’s beliefs about kindergarten
readiness; aspects of the center learning environment, curriculum, and various
classroom activities; and the teacher’s demographic characteristics, education,
training, and access to professional-development opportunities. In centers
selected for the on-site observation, teachers were also asked to consent to the
visit.
As shown in Table A.2, home-based providers completed the same interview
modules as the lead teacher, although some items specific to center-based
settings were omitted and others unique to home-based environments were
added. In addition, a module specific to home-based providers asked about their
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Table A.2—Content of Provider Telephone Survey
Module
AA: Introduction

D

T




BH: Home-based setting

SC: Center staffing and
services

Content
Study introduction, consent, verify provider type

AB: Introduction

BC: Center setting and
operations

H



Relationship to focal child, care location, coresidency
status



Location, profit status, sponsorship, contracts for
subsidized care or accepts vouchers, license and
accreditation status, license enrollment, actual
enrollment, days and hours of services, fees and
subsidies



Director education, training, tenure; number of full-time
and part-time staff; staff turnover; specific programs
and services offered

AR: Care arrangement
structure





Days and hours per week provider gives care, number of
paid staff and volunteers; respondent’s primary
language; language spoken with child(ren) in care

OC: Care of other children





Number of other children in care; age of oldest and
youngest; number of non-English speakers; number
with special needs

BA: Caregiver or teacher
beliefs





Importance of skills for kindergarten readiness

LE: Learning environment





Number of books, computer and television usage,
activity areas (center only), frequency of activities,
reading engagement, safety practices, participation in
food-subsidy programs

CU: Curriculum and other
activities





Use of specific curriculum and training for it; time in
adult-directed and child-selected activities; frequency
of reading or language and math activities

BK: Caregiver or teacher
background characteristics





Sex, age, race, ethnicity, education and training,
certificates and permits, ELL teacher training,
experience, tenure

PD: Professional development




OB, OT: Observation consent



Professional-development activities in center or program
Consent to contact for observation appointment

SOURCE: RAND California Preschool Study provider survey data.
NOTE: D = center director. H = home-based provider. T = lead teacher or caregiver.

relationship to the focal child, care location, and coresidency status. There was no
consent module at the end of the interview, because we did not conduct on-site
observations in home-based settings.
The on-site observations were scheduled for one observer during one half-day
visit. With that constraint, we identified a set of core measures of ECE quality
that could be reliably collected by well-trained observers using instruments and
methods validated in other large- and small-scale studies. Again, we looked to
other models, such as the ECLS-B (preschool interview), CQOS, LA ExCELS,
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NICHD Study of Early Child Care and Youth Development, and the NCEDL
multistate studies.
Table A.3 lists the data-collection instruments used in the on-site observations
and the purpose of each component. As discussed in Chapter Four, these
instruments capture aspects of both structural and process quality through
specific measures of quality (e.g., group sizes, child-staff ratios, teacher
qualifications), as well as global ratings of ECE quality.
Table A.3—Information Collected During On-Site Observations in Center Settings
Instrument

Purpose

Health and safety checklist

Record whether classroom and classroom staff meet 12 essential
health and safety practices

Group sizes and ratios

Record number of children, adults, and volunteers at regular intervals
during the observation period to construct measures of group size
and child-staff or child-adult ratios

ECERS-R

Assess global ECE quality by measuring well-defined aspects of the
classroom environment; 18 items of the full 43-item scale were
scored, representing two subscales (space and furnishings,
activities)

CLASS

Assess the quality of staff-child interactions in four domains
(emotional support, classroom organization, instructional support
for learning, and student outcomes) by scoring 11 items at regular
intervals throughout the observation period

CIS

Assess the quality of staff-child interactions separately for each
classroom staff member by scoring 26 items covering four
domains (positive interactions, punitiveness, detachment, and
permissiveness)

Classroom-staff survey

With each individual’s consent, have all classroom staff complete a
self-administered questionnaire to obtain key characteristics,
including demographics, education, training, experience, and
certification

End-of-visit rating

Record (subjective) evaluation of care setting, including any unusual
circumstances

SOURCE: RAND California Preschool Study on-site observation.

Response Rates for Various Data-Collection Components
Given the complex structure of the data collection, we discuss in turn the survey
results and response rates for each of the data-collection components.
Household Sample Telephone Survey
The results and response rates for the household telephone survey are shown in
Table A.4, separately for the RDD and list-assisted samples. For the RDD
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Table A.4—Survey Results and Response Rates for the Household Telephone Survey:
List-Assisted and RDD Samples
Measure
Total numbers fielded
Invalid numbers
Not in service
Computer or fax lines
Cell phone
Other
Valid numbers
Unknown eligibility (not screened)
Final refusal
Field period ended
Screened
Not eligible
Nonresidential or business
Language barrier
No adult in HH or not available
No child in target age range
Child in age range already in K
Eligible
Noninterview
Refused
Suspended or broke off interview
Field period ended
Interview
Complete
Partial

Detail

RDD Sample
Totals
Percent
128,272
100.0
39,345

List-Assisted Sample
Detail
Totals
Percent
8,345
100.0

30.7

32,170
6,834
183
158

598

7.2

7,747
1,164

92.8
13.9

6,583
5,503

78.9
65.9

1,080
57

12.9
0.7

1,023

12.3

517
78
0
3
88,927
41,819

69.3
32.6

1,578
40,241

248
916
47,108
45,901

36.7
35.8

11,953
2,274
135
31,202
337

109
172
3
5,038
181
1,207
205

0.9
0.2

17
120
68

26
6
25
1,002

0.8

998
4

1,016
7

Valid numbers screened (%)
Cooperation rate (%)

53.0
83.0

85.0
94.7

Refusal rate (%)
Screener
Survey (among screened eligibles)

3.2
11.4

3.6
3.0

AAPOR estimated response rate (%)
Estimated eligibility rate
Response rate: completes only
Response rate: completes and partials

1.4
55.7
56.0

15.0
81.0
81.5

Alternative estimated response rate (%)
Estimated eligibility rate
Response rate: completes only
Response rate: completes and partials

2.6
43.8
44.0

16.4
79.9
80.5

SOURCE: RAND California Preschool Study household survey.
NOTE: HH = household, K = kindergarten.

167

component, we released 128,272 numbers to the field, resulting in a final sample
of 1,002 interviews. Of the total sample of phone numbers, 31 percent were
nonworking or disconnected, computer or fax lines, or cell phones. Of the
remaining nearly 89,000 numbers, there were 1,578 refusals before the household
could be screened to determine whether it had an age-eligible child, while
another 40,241 numbers could not be resolved before the field period ended. All
the remaining numbers, just over 47,000, were screened. Of that number, all but
1,207 cases (just under 1 percent of the total sample) were determined to be
ineligible, in most cases because there was no child in the target age range (31,202
cases). Other reasons for ineligibility were the child in the target age range was
already enrolled in kindergarten (337 cases),70 no one over age 18 living in the
household or available for the screening interview (135 cases), a language barrier
(2,274 cases), or the number being a business or other nonresidential number
(11,953 cases). Among the eligible sample, 137 refused to participate after
eligibility was determined or suspended or broke off the interview without it
being completed. Another 68 cases were not completed before the field period
ended. The final interview sample consists of 998 complete interviews and four
partial interviews. Partial interviews were accepted if the respondent completed
at least the section on use of nonparental care (i.e., through module CD; see Table
A.1).
For the list-assisted survey component, given the ability to select from a sample
that had a higher expected rate of finding households with an age-eligible child,
we released 8,345 numbers to the field and obtained 1,023 complete surveys,
seven of which were partial interviews. Compared with the RDD sample, a
larger fraction of the fielded numbers were valid, and we were able to screen a
higher fraction of the valid numbers. Again, most of the screened ineligible cases
were determined ineligible because the household did not have a child in the
target age range (5,038 cases). Of the 5,503 numbers that were screened, 1,080
were determined to be eligible. Thirty-two of those cases were refusals after
______________
70 While cases coded with this disposition code were ones in which the parent reported at the
first screen that they had an age-eligible child (based on the child’s birth date falling within a
specified date range), the implied rate of kindergarten enrollment among the four-year-old birth
cohort suggests that some parents may have misunderstood the eligible range for birth dates. So
in fact, their child was not age eligible but this was not picked up until they reached the screen
regarding current kindergarten enrollment. Discussions with the survey operation staff
confirmed that such cases did arise, but we were not able to identify those cases individually and
reclassify them as age ineligible.
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screening or a suspended interview. The remaining 25 of the eligible
noninterview cases were not completed before the end of the field period.
The bottom half of Table A.4 shows several measures of the survey results
expressed in rates. Several of these measures, including the reported response
rates, are those recommended by AAPOR to standardize the calculation of
response rates and other survey result measures across surveys (AAPOR, 2006).71
For the RDD sample, 53 percent of valid numbers were screened, compared with
85 percent of valid numbers in the list-assisted sample. This difference reflects, in
part, the longer field period for the list sample, as well as the higher fraction of
valid numbers. The cooperation rate, measured as the percent completing an
interview among those eligible, is 83 percent for the RDD sample and 95 percent
for the list sample.72 This differential is in the expected direction, given that most
households in the list-assisted sample received a letter in advance of the study to
encourage their participation. Interestingly, the rate of refusal at the screener
stage (i.e., to determine whether a household is eligible) was similar across the
two samples, about 3 to 4 percent. However, the RDD refusal rate among those
eligible was 11 percent, compared with 3 percent for the list sample, a difference
that again may be attributable to the difference in the contact procedures.73
The response rate is generally defined as the ratio of the number of completed
interviews to the number of eligible responding units. With RDD household
surveys and others for which the true number of eligible units is unknown
because not all units can be screened, the response rate is usually estimated
based on an estimated eligibility rate among all known cases that is then applied
to those for which the eligibility status is unknown. Table A.4 shows the
estimated eligibility rate and the corresponding response rates using the AAPOR
methodology, which bases the estimated eligibility rate on the ratio of known
eligibles to the combination of screened numbers plus invalid numbers.74
According to these measures, the RDD sample has an estimated eligibility rate of
______________
71 Other studies rely on the standards promulgated by the Council of American Survey
Research Organizations (CASRO).
72 This cooperation rate corresponds to AAPOR cooperation rate 2 (COOP2) (AAPOR, 2006,
p. 34).
73 This measure of the refusal rate corresponds to AAPOR refusal rate 3 (REF3) (AAPOR,
2006, p. 35).
74 The two reported response rates, one in which only completed interviews are included in
the numerator and the other that adds the partials to the numerator as well, correspond to
AAPOR response rates 3 and 4 (RR3 and RR4), respectively (AAPOR, 2006, p. 35). For both rates,
the denominator is the number of eligible phone numbers added to the estimated eligibility rate
multiplied by the cases with eligibility unknown.
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1.4 percent and an estimated response rate of 56 percent (slightly higher if the
partial interviews are included). The estimated eligibility rate for the list-assisted
sample is 15 percent, and the resulting estimated response rate is 81 to 82
percent, depending on whether the partial interviews are excluded or included.
Table A.4 also shows an alternative method for calculating response rates using
only screened numbers in the denominator to estimate the eligibility rate. The
higher estimated eligibility rate means a larger estimate of eligibles from the
cases with unknown eligibility and hence a lower response rate. Even with this
more conservative approach, the estimated response rates are 44 percent for the
RDD sample and around 80 percent for the list-assisted sample. These response
rates compare favorably with other California and nationwide RDD household
surveys.75
Provider Sample Telephone Survey
As seen in Table A.5, the potential sample frame for the provider telephone
survey consisted of the center- and home-based providers for the 1,582 children
in the household sample who were in nonparental care. For 1,343 children, the
focal provider using the study’s provider-selection rules was a center-based
setting, while 239 were home-based settings. Parental consent was received in
989 of the cases involving a center-based provider and 104 cases for home-based
providers. This equates to a consent rate of nearly 74 percent for center-based
settings and 44 percent for home-based settings, or an overall parental consent
rate of 69 percent. As shown in Table A.5, the parental consent rate was higher
for both center- and home-based providers in the list-assisted sample than in the
RDD sample, a pattern that might be expected given the difference in the contact
procedures.

______________
75 Response rates can vary across surveys because of differences in sampling methods, who is
eligible for interview, the survey topic or length, the treatment of disposition codes, the method
for calculating response rates, or other reasons. However, it is useful to compare our results with
those from other survey efforts. For example, the 2005 CHIS reported an estimated response rate
for the adult interview, using a somewhat different methodology but the same AAPOR concepts,
at 27 percent, while the overall response rate at the household level is 30 percent (CHIS, 2007).
The estimated overall response rate for the Early Childhood Program Participation Survey of
NHES in 2005 was 56 percent (NCES, 2006b).
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Table A.5—Sample Frame, Results, and Response Rates for the Provider Telephone
Survey
Measure

Center
Based

Sample of households in which child is in nonparental care

1,343

239

1,582

989

104

1,093

—

—

947

Parent provided consent to follow up with provider
Case set up in telephone survey center

Home Based
Total

Noninterview

—

—

265

Refused

—

—

86

Language barrier

—

—

2

Field period ended

—

—

177

—

—

696

—

—

646

—

—

50

Center director

637

—

637

Center teacher

531

—

531

Interview
Complete
Duplicate
Interview completed

a

Home-based provider
Parental consent rate (%)

14

45

59

73.6

43.5

69.1

RDD sample

67.1

37.2

61.8

List-assisted sample

79.3

52.0

75.9

—

—

9.1

Refusal rate (%)
Response rate (%)
Cases fielded

—

—

73.5

Cases with parental consent

64.4

56.7

63.7

Cases of nonparental care

47.4

24.7

44.0

SOURCE: RAND California Preschool Study on-site observation.
a
Includes those cases that were duplicates.

Of the 1,093 cases with parental consent to follow up with the focal provider, 947
cases (87 percent) were set up in the telephone survey center as active cases. The
nearly 150 cases that were not set up included those in which the household
interview occurred late in the field period and there was insufficient time to
clean the provider contact information, and those in which the parent did not
provide a phone number for the provider and one could not be obtained. Table
A.5 shows the results for the provider telephone survey cases that were fielded.
Interviews were not completed for a total of 265 cases, in most instances because
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the field period ended before a final disposition could be determined.76 There
were 86 cases in which the provider refused the interview and two that could not
be completed because of a language barrier. An interview was completed with a
center director or home-based provider in 696 cases, including 50 cases in which
there were duplicate center-based providers across children in the household
sample (in which case the center director was interviewed only once). A total of
531 center teachers were interviewed as well. As indicated in Table A.5, for the
59 home-based providers, 14 were cases in which the parent reported that the
provider was a center-based setting but the provider respondent, at the start of
the interview, indicated that he or she provided care in a home-based setting
(e.g., a family child-care home).
The overall refusal rate is calculated as just over 9 percent. In calculating the
response rate, we can consider the number of eligible responding units to be the
cases fielded, the cases with parental consent, or all focal nonparental care
arrangements. In Table A.5, we show the response rates for each of these
measures in the denominator of the response-rate calculations. Among cases
field, the response rate is 72 percent. If cases with parental consent are
considered to be the eligible units, the response rate falls to 61 percent. The
response rate is 42 percent using all focal nonparental care arrangements as the
eligible frame. The table also shows several of these response rates separately for
center- and home-based providers. The rates are much lower for home-based
providers, reflecting the lower rate of parental consent. Because there are so few
cases overall with home-based care as the focal arrangement, and the response
rates to the telephone survey were low for this provider type, we focus our
analysis of the provider data, presented in Chapter Four, on the center-based
settings, for which we have a higher response rate to the telephone survey (as
well as the provider observations).
Provider Subsample On-Site Observations
As noted earlier, the provider on-site observations were limited to center-based
ECE arrangements with parental consent, located in the 32 most populous
California counties, and in one of the survey replicates designated for the
provider subsample. To complete as many observations as possible before the
end of the academic year, when it was expected that many center-based
______________
76 In some cases, these may be considered “soft” refusals where providers did not explicitly
refuse the interview but never made themselves available for an interview.
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programs would close for the summer or switch to a summer program, we opted
to release more cases to the field than we expected could be completed. Given the
complexities of contacting programs and finding a convenient day for an
observation, the larger pool allowed for more efficient scheduling during the
weeks available for the on-site observations.
As seen in Table A.6, a total of 557 center-based programs were eligible for an
on-site observation. Of that total, 95 were determined to be ineligible, in most
cases because it was not possible to schedule an interview before the end of the
program year. Another 211 cases were potentially eligible but no observation
was conducted. Of that number, 70 cases were refusals, either by the center
director or a higher authority (e.g., a school district or central office in multisite
programs). The associated refusal rate is 15 percent. Another 124 programs could
not be reached before the field period ended.77 The completed number of cases
Table A.6—Sample Frame, Results, and Response Rates for Provider Observation
Measure

Detail

Sample eligible for on-site observation

a

Total
557

Ineligible

95

School/program does not meet observation eligibility requirements

b

11

Focal child does not attend the school or program

13

Unable to schedule observation before program year ended

71

Eligible: no observation

211

Final refusal by center director
Final refusal by higher approval authority
Higher approval needed but not obtained before study ended

61
9
9

No contact

87

Unable to reach director

37

Observation appointment broken and unable to reschedule
Eligible: observation completed

c

8
251

Refusal rate (%)

15.2

Response rate (%)

54.3

SOURCE: RAND California Preschool Study on-site observation.
a
Consists of cases meeting the following criteria: (1) parent reported focal ECE arrangement to be a center and
provided consent for follow-up, (2) household is in one of 32 eligible counties, and (3) case is in specific survey replicates
designated as eligible for on-site observation.
b
Ineligible centers include those serving children exclusively with special needs, those that provide art programs,
and home-based providers.
c
Includes three cases that were duplicates, so the count of unique, completed observations is 248.

______________
77 Again,

some of these may be considered soft refusals.
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consists of 248 unique observations and three duplicate classrooms, for a
response rate of 54 percent.

Weighting
The sampling approach required the construction of weights to produce
estimates that would be representative of the population of preschool-age
children in California. These weights account for the nature of the sampling plan,
as well as differential nonresponse across population groups.
As discussed, we sampled phone numbers for the study from two sources: an
RDD frame and a listed frame, where the listed frame can be treated as a subset
of the RDD phone records. Thus, in constructing weights, our approach treats the
listed frame as a stratum within the overall RDD frame, which is the universe of
households with a phone number. Note that households with a wireless phone
only are excluded from both frames. By separately sampling from the list and
RDD frames, we disproportionately allocate sample across these strata. In effect,
we oversampled the list frame to improve the efficiency of the survey operations,
by reducing screening costs to locate households with a child in our target age
range.
We further divided each frame into sampling strata and disproportionately
sampled across these strata, to ensure sample sizes for specific racial and ethnic
groups. For the RDD frame, we had a ZIP code associated with the phone
number. Therefore, we used publicly available ZIP code–level racial and ethnic
and income distributions to group ZIP codes into sampling strata and then
assigned individuals to a stratum based on their ZIP codes. For the list frame, we
knew the census-block group associated with that phone record. As a result, we
constructed sampling strata using block-group characteristics from the 2000
census and classified every record into a stratum.
We sampled RDD cases in two rounds, with three sampling strata in round 1 of
the household survey operations and four sampling strata in round 2. We treat
this problem as sampling with replacement, with each RDD case having a
positive probability of being selected in either round. We cross-classified the
strata from rounds 1 and 2 to obtain 12 unique strata, so that every case falls into
exactly one of the 12 strata. We know the population size in each stratum as well
as the sample assigned to each stratum; thus, the probability of selection is the
ratio of the sample size to the population size in each stratum.
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Similarly, we sampled listed cases in two rounds; there were three sampling
strata in round 1 and five sampling strata in round 2. By treating this problem as
sampling with replacement, each list case has a positive probability of being
selected in both rounds. We cross-classified the strata from rounds 1 and 2 into
15 nonoverlapping strata, so that every case falls into exactly one of the 15 strata.
In the listed strata, we know the sample size in each stratum and an estimated
population size of each stratum. As with the RDD sample, the selection
probability is the ratio of the sample size to the population size.
We incorporated two other factors into the weight calculations. If a household
had more than one age-eligible child, we randomly selected one child to be the
focal child for the interview. Therefore, we multiplied the selection probability
for multiple-child households by the probability of selecting a given child
(calculated as 1 divided by the number of age-eligible children). Also, we
multiplied the selection probability of the RDD cases by the number of land lines
to account for the fact that households with more than one land line had multiple
chances of being called. For listed cases, there were no duplicate phone numbers.
For both the RDD and list cases, the inverse of the selection probability is then
the sampling weight.
After constructing the sampling weights, we found that the listed sample
weights did not fully correct for the overrepresentation of whites and individuals
of higher socioeconomic status in the list frame. Thus, we opted to post-stratify
the RDD and list sampling weights against known bivariate distributions of
select demographic and socioeconomic variables in the 2005 ACS. Poststratification can correct for biases in observed variables and may effectively
mitigate some of the other biases that may be introduced in our sample due to
nonresponse or other factors beyond our control. In our case, we were able to
obtain individual-level data from ACS to produce population estimates for the
state of California. We post-stratified using the ACS data for California for
specific age cohorts (households with a three- or four-year-old). We did the poststratification for the RDD and list weights independently. We iteratively adjusted
our weights to match the distribution of six key variables: cohort, sex, raceethnicity, parental education, poverty level, and home ownership status. We
found that, in spite of post-stratification, we could not completely eliminate the
bias in the distribution of race and ethnicity among the list sample. However, as
shown in Table A.7, the weighted distribution of the combined sample closely
matches the distribution in the ACS.
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Table A.7—Weighted Estimates of the Distribution of Selected Characteristics of
Preschool-Age Children in California,
RAND California Preschool Study Sample and ACS California Sample

Characteristic (% Distribution)
Cohort
3-year-olds
4-year-olds
Sex
Male
Female
Race-ethnicity
Hispanic or Latino
White alone
Black or African American alone
Asian alone
Other race alone or multiracial
Income relative to federal poverty line
Less than 100 percent
100 to 150 percent
150 to 200 percent
200 to 300 percent
More than 300 percent
N (unweighted)

2007
RAND California
Preschool Study
Sample

2005
ACS Sample
of California
3- and 4-Year Olds

51.4
48.6

50.6
49.4

53.1
46.9

52.2
47.8

51.8
26.9
6.2
9.9
5.2

51.1
28.7
5.9
9.4
4.9

20.5
14.6
10.7
15.5
38.8
2,025

19.8
13.8
11.4
16.2
38.7
8,941

SOURCES: RAND California Preschool Study household survey data and 2005 ACS.
NOTE: All results are weighted. Totals may not sum to 100 because of rounding.

Appendix B. Standard Errors for Selected Tables
This appendix provides standard errors for those tables in Chapters Three, Four,
and Five in which the standard errors are not reported with the parameter
estimates. The relevant tables for each chapter are
•

Chapter Three: Table 3.6

•

Chapter Four: Tables 4.19, 4.20, 4.21, and 4.22

•

Chapter Five: Table 5.2.
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Table B.1—Standard Errors for Table 3.6
Total Weekly Hours:
Home-Based

Characteristic
Total
Sex
Male
Female
Race-ethnicity
Hispanic or Latino, Mexican
Hispanic or Latino, other
White alone
Black or African American alone
Asian alone
Other race alone or multiracial
Living arrangement
Two parents
Single parent
Nativity of mother
Born outside United States
Born in United States
Highest education of mother
Less than high school
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
School enrollment of mother
Not in school
Currently in school
Employment status of mother
Not employed
Employed part time
Employed full time
Language spoken between mother and child
Other language(s) spoken
English only
Language spoken between mother and child
Spanish (alone or with other languages)
Asian languages (alone or with other languages)
Other languages or combinations
English only

% 30+ Hours
1.3

Mean
0.4

% 30+ Hours
1.3

Mean
0.8

0.7
0.6

1.8
1.8

0.5
0.5

1.7
1.9

1.1
1.0

2.7
2.8

0.8
1.4
0.7
2.2
1.7
1.5

2.3
4.4
2.0
4.4
3.7
4.8

0.7
1.2
0.6
1.5
1.1
1.6

2.5
4.4
1.9
5.1
3.9
5.1

1.3
2.0
1.0
3.2
3.0
2.6

3.6
6.3
3.4
5.3
4.9
7.1

0.5
1.3

1.3
3.4

0.4
1.4

1.3
4.1

0.8
1.4

2.1
4.5

0.8
0.6

2.2
1.5

0.7
0.5

2.2
1.6

1.6
0.8

3.7
2.3

1.4
1.4
1.0
1.2
0.8
1.2

3.5
3.3
3.0
3.8
2.3
3.2

1.3
1.0
0.8
1.2
0.7
0.9

3.5
3.5
3.3
4.1
2.3
3.2

2.7
2.2
1.5
1.6
1.4
2.1

6.4
5.0
4.3
5.2
3.5
4.4

0.5
1.4

1.3
3.5

0.4
1.0

1.4
3.7

0.8
2.1

2.1
4.9

0.6
0.8
0.7

1.3
2.6
1.6

0.5
0.7
0.6

1.4
2.3
2.2

1.6
1.0
1.1

2.4
3.6
2.8

1.0
0.5

2.5
1.5

0.8
0.4

2.5
1.5

1.9
0.8

4.3
2.2

1.0
2.9
2.3
0.5

2.8
5.3
9.4
1.5

0.9
1.8
2.5
0.4

2.6
5.6
10.2
1.5

1.9
5.8
—
0.8

5.2
8.8
—
2.2

Mean
0.5

% 30+ Hours
1.9
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Total Weekly Hours:
Center-Based

Total Weekly Hours

Table B.1—Continued
Total Weekly Hours
Characteristic

Mean

Language isolation
No parent speaks English only/English very well
Not isolated

% 30+ Hours

Total Weekly Hours:
Center-Based

Total Weekly Hours:
Home-Based

Mean

Mean

% 30+ Hours

% 30+ Hours

1.2
0.5

3.0
1.4

0.7
0.4

2.9
1.4

2.8
0.8

5.7
2.1

2.7
1.8
1.4
1.3
1.4
1.7
1.2
1.2
0.9

5.8
3.9
4.4
4.1
4.4
3.7
2.9
3.3
3.3

1.5
1.7
1.2
1.1
1.5
1.3
0.9
0.9
0.9

5.0
4.1
4.6
3.9
5.4
4.6
3.0
3.3
3.3

4.4
2.8
2.2
2.3
1.9
2.3
1.9
2.0
1.3

7.0
7.2
6.6
7.1
4.8
5.6
4.4
5.5
4.0

1.5

4.9

1.4

5.2

2.6

7.6

1.5
1.3
1.4
1.5
1.0

3.4
4.0
4.2
3.5
2.6

1.2
1.1
1.3
1.2
0.8

3.4
3.8
4.4
4.0
2.7

2.5
1.6
2.5
2.1
1.6

5.6
5.8
6.6
4.9
4.1

0.8
1.5

2.4
4.9

0.7
1.4

2.5
5.2

1.3
2.6

3.7
7.6

1.5
1.6
0.9
0.6
1.5

3.4
5.1
2.9
1.7
4.9

1.3
1.6
0.9
0.5
1.4

3.4
5.6
3.0
1.7
5.2

2.6
1.9
1.5
1.0
2.6

5.8
6.6
4.7
2.6
7.6

0.9
0.6

2.2
1.6

0.7
0.5

2.2
1.7

1.3
1.0

3.4
2.4

1.0
0.8
1,582

2.6
2.6
1,582

0.7
0.9
1,289

2.5
2.8
1,289

1.8
1.1
636

3.8
3.9
636

a

Household income
Up to $10,000
$10,001 to $20,000
$20,001 to $30,000
$30,001 to $40,000
$40,001 to $50,000
$50,001 to $70,000
$70,001 to $100,000
$100,001 to $135,000
$135,001 or more
Income relative to federal poverty line
Less than 100 percent
100 to 150 percent
150 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
a

a

Income eligibility for ECE subsidies
Eligible for Head Start and state programs
Eligible for state programs only, full subsidy
Eligible for state programs only, partial subsidy
Not eligible for federal or state subsidy
a
Missing income
Economic status
Economically disadvantaged
Not economically disadvantaged
Geographic location
Bay Area counties
Central California counties
Los Angeles County
Other Southern California counties
N (unweighted)
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SOURCE: RAND California Preschool Study household survey data.
NOTE: Cell entries are standard errors for corresponding cells in Table 3.6. — = cell size is below 25.
a
The missing-income group is included, for purposes of significance testing, in the disaggregation by household income, by income relative to the poverty level, and by
income eligibility for ECE subsidies.

Table B.2—Standard Errors for Table 4.19

Characteristic
Total
Sex
Male
Female
Race-ethnicity
Hispanic or Latino
White alone
Black or African American alone
Asian alone
Living arrangement
Two parents
Single parent
Highest education of mother
High-school diploma or less
Some college
Bachelor’s degree or higher
Employment status of mother
Not employed
Employed part time
Employed full time
Language spoken between mother/child
Other language spoken
English only
Income relative to federal poverty line
Less than 100 percent
100 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
Economic status
Economically disadvantaged
Not economically disadvantaged

Group Size
Child-Staff
 20
Ratio 10 to 1
5.1
5.2

Lead-Teacher Education (%)
Associate’s
or Higher
5.2

Bachelor’s or Associate’s or Bachelor’s or
Higher
Higher in ECE Higher in ECE
4.9
5.2
4.6

Heath and
Safety
Checklist
 80% (%)
5.7

7.6
7.3

7.1
8.7

6.8
7.3

7.0
5.8

7.3
6.4

7.3
3.3

7.8
7.7

11.1
7.9
13.7
12.6

10.0
6.4
12.0
12.1

8.2
8.6
14.3
13.1

8.7
8.8
14.0
11.5

8.8
8.6
7.7
13.0

7.5
8.6
7.0
11.5

9.3
10.5
14.3
12.4

5.6
13.7

5.6
12.8

5.4
11.8

5.6
9.4

5.7
8.3

5.2
7.5

5.8
14.4

11.0
11.3
6.0

9.8
10.1
6.2

8.5
10.6
7.3

9.4
10.4
6.8

9.3
10.4
6.9

8.6
9.6
6.3

10.4
11.2
7.1

8.5
8.0
9.0

8.0
6.3
8.9

6.8
11.8
8.8

7.7
11.5
6.9

8.1
11.3
7.9

7.7
10.9
5.6

9.3
12.2
8.9

13.0
5.3

10.3
5.8

9.4
5.9

9.2
5.9

9.5
6.3

8.7
5.6

10.5
6.8

12.6
14.3
15.4
10.9
7.3

13.1
13.3
13.7
11.0
5.7

11.0
11.2
13.5
11.1
8.8

12.4
12.8
13.0
10.4
8.6

13.3
12.1
11.3
12.2
8.4

13.5
11.7
10.1
10.0
7.9

13.1
14.1
15.7
11.7
10.2

11.1
6.7

7.7
7.2

8.3
6.3

8.1
6.2

8.2
6.3

7.5
5.5

9.3
7.5

SOURCES: RAND California Preschool Study household survey, provider survey, and provider observation data.
NOTE: Cell entries are standard errors for corresponding cells in Table 4.19.
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Group Size and Ratio (%)

Table B.3—Standard Errors for Table 4.20

Characteristic
Total
Sex
Male
Female
Race-ethnicity
Hispanic or Latino
White alone
Black or African American alone
Asian alone
Living arrangement
Two parents
Single parent
Highest education of mother
High-school diploma or less
Some college
Bachelor’s degree or higher
Employment status of mother
Not employed
Employed part time
Employed full time
Language spoken between mother/child
Other language spoken
English only
Income relative to federal poverty line
Less than 100 percent
100 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
Economic status
Economically disadvantaged
Not economically disadvantaged

Mean
Combined
ECERS-R
Scale Score
0.14

ES
0.10

CO
0.13

ISL
0.14

SE
0.13

ECERS-R
5
4.8

CLASS
ISL  3.2
5.8

0.18
0.23

0.14
0.14

0.18
0.17

0.20
0.15

0.15
0.22

5.9
7.5

7.3
7.2

0.24
0.26
0.44
0.20

0.17
0.18
0.22
0.21

0.23
0.20
0.29
0.19

0.21
0.24
0.21
0.20

0.23
0.21
0.36
0.30

9.0
8.3
9.3
6.4

9.5
9.4
9.0
5.3

0.15
0.25

0.11
0.20

0.13
0.27

0.15
0.28

0.14
0.22

5.7
7.5

6.2
10.5

0.23
0.32
0.20

0.19
0.19
0.12

0.23
0.27
0.14

0.25
0.25
0.18

0.23
0.29
0.19

9.0
10.6
6.9

11.3
11.2
7.4

0.19
0.39
0.20

0.16
0.21
0.15

0.19
0.29
0.20

0.20
0.27
0.19

0.20
0.31
0.24

7.1
10.2
7.9

8.8
10.9
8.0

0.27
0.16

0.19
0.11

0.25
0.14

0.22
0.17

0.25
0.16

10.2
5.5

9.4
7.0

0.31
0.33
0.45
0.28
0.21

0.22
0.26
0.27
0.16
0.16

0.26
0.34
0.34
0.21
0.20

0.21
0.33
0.34
0.25
0.19

0.25
0.32
0.47
0.24
0.18

10.1
12.1
12.7
12.4
6.3

7.9
14.6
14.5
13.1
7.8

0.21
0.18

0.15
0.12

0.21
0.15

0.19
0.17

0.22
0.18

8.3
6.3

8.8
6.9

Mean CLASS Scale Score

% Meeting Benchmark

SOURCES: RAND California Preschool Study household survey and provider observation data.
NOTE: Cell entries are standard errors for corresponding cells in Table 4.20.
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Table B.4—Standard Errors for Table 4.21

Characteristic
Total
Program enrollment for focal child
Head Start
Title 5 or public-school pre-K
Private-school pre-K
Preschool or nursery school
Child-care center

Lead-Teacher Education (%)

Group Size
Child-Staff
 20
Ratio 10 to 1
5.1
5.2
15.0
12.0
7.6
12.6
17.7

Associate’s or
Higher
5.2

6.0
12.2
7.5
10.8
15.7

11.0
4.3
10.0
10.5
14.4

Bachelor’s or
Higher
4.9
14.5
10.3
8.8
9.8
11.6

Associate’s or
Higher in ECE
5.2
14.7
10.2
8.6
10.1
10.7

Bachelor’s or
Higher in ECE
4.6
14.5
10.5
6.9
8.9
9.7

Heath and
Safety
Checklist
 80% (%)
5.7
17.5
14.3
8.9
12.0
17.2

SOURCES: RAND California Preschool Study household survey, provider survey, and provider observation data.
NOTE: Cell entries are standard errors for corresponding cells in Table 4.21.

Table B.5—Standard Errors for Table 4.22

Characteristic
Total
Program enrollment for focal child
Head Start
Title 5 or public-school pre-K
Private-school pre-K
Preschool or nursery school
Child-care center

Mean CLASS Scale Score

% Meeting Benchmark

Mean
Combined
ECERS-R
Scale Score
0.14

ES
0.10

CO
0.13

ISL
0.14

SE
0.13

0.31
0.29
0.23
0.31
0.26

0.28
0.26
0.16
0.20
0.25

0.41
0.31
0.18
0.26
0.31

0.40
0.27
0.20
0.23
0.32

0.35
0.35
0.24
0.29
0.30

ECERS-R
5
4.8
14.0
11.6
4.9
9.2
5.3

SOURCES: RAND California Preschool Study household survey, provider survey, and provider observation data.
NOTE: Cell entries are standard errors for corresponding cells in Table 4.22. CO = classroom organization. ES = emotional support. SE = student engagement.

CLASS
ISL  3.2
5.8
17.6
13.4
9.2
9.9
11.4
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Table B.6—Standard Errors for Table 5.2
Percentage of Parents Rating Factor As Very Important in Selecting ECE Arrangement
Characteristic
Total

Location
2.2

Provider
Schedule
1.9

Cost
2.5

Time with
Other Kids
2.1

Learning
Activities
1.8

Provider No. of Kids in
Educ./Train. Care Group
2.1
2.5

2.0
2.5

3.0
3.1

2.9
2.4

3.3
3.8

2.9
3.2

2.6
2.4

2.9
3.2

3.2
3.7

2.3
9.0
3.1
1.1
4.7
5.6

3.3
7.9
4.4
3.7
5.5
8.7

2.7
5.5
4.4
0.4
4.9
6.8

4.4
8.6
4.0
7.3
5.8
10.8

3.5
7.4
4.4
6.6
4.8
4.8

2.7
3.5
3.9
6.0
4.9
6.0

3.9
7.4
4.1
6.2
4.8
8.2

4.3
8.2
3.9
8.0
5.8
10.6

1.9
1.9

2.5
4.0

2.3
2.4

2.8
5.8

2.5
3.9

2.0
3.6

2.4
4.8

2.7
5.8

2.9
1.9

3.4
2.8

3.2
2.5

4.2
2.9

2.5
2.9

2.2
2.4

2.8
2.8

4.1
3.0

4.9
1.5
2.8
4.2
4.1
3.5

3.9
5.5
4.7
6.4
4.5
5.9

2.8
5.5
4.1
4.7
4.0
6.3

5.7
6.6
5.3
9.9
4.2
4.2

3.4
4.4
5.1
8.7
4.8
6.0

2.7
2.4
4.5
3.7
4.4
4.6

2.3
4.7
5.3
3.8
4.7
5.4

5.3
6.1
5.2
9.7
4.3
5.4

1.7
4.4

2.4
4.5

2.2
2.6

2.7
6.6

2.3
6.1

1.8
5.6

2.3
6.5

2.7
6.7

2.8
4.2
1.9

3.8
5.3
3.0

3.7
4.6
2.2

4.2
5.7
3.7

3.7
5.7
2.6

2.4
4.9
2.6

3.4
5.7
2.9

4.1
5.3
3.6

3.1
1.8

3.6
2.7

3.1
2.4

4.5
2.8

2.5
2.7

2.5
2.3

2.4
2.7

4.2
2.8

3.3
7.4
17.1
1.8

3.4
8.2
13.8
2.7

3.4
6.0
17.4
2.4

5.4
8.4
16.9
2.8

2.3
6.7
14.1
2.7

2.2
6.3
17.8
2.3

2.3
5.8
17.7
2.7

4.3
7.9
16.6
2.8
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Sex
Male
Female
Race-ethnicity
Hispanic or Latino, Mexican
Hispanic or Latino, other
White alone
Black or African American alone
Asian alone
Other race alone or multiracial
Living arrangement
Two parents
Single parent
Nativity of mother
Born outside United States
Born in United States
Highest education of mother
Less than high school
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
School enrollment of mother
Not in school
Currently in school
Employment status of mother
Not employed
Employed part time
Employed full time
Language spoken between mother and child
Other language spoken
English only
Language spoken between mother and child
Spanish
Asian languages
Other languages or combinations
English only

Reliability
1.6

Table B.6—Continued

Characteristic
Language isolation
No parent speaks English only/English very well
Not isolated

Reliability

Location

Provider
Schedule

Cost

Time with
Other Kids

Learning
Activities

Provider No. of Kids in
Educ./Train. Care Group

3.9
1.7

3.7
2.5

3.7
2.2

5.4
2.7

2.7
2.5

2.5
2.1

1.8
2.5

4.5
2.7

1.8
5.2
4.3
4.9
6.3
2.7
4.4
1.9
5.5

5.5
5.5
4.2
7.7
8.4
7.1
5.8
5.6
6.2

3.6
5.3
3.1
7.6
7.3
7.0
5.4
5.3
5.3

9.2
7.9
6.1
8.4
9.6
7.2
5.5
6.1
3.7

9.6
6.7
2.9
6.2
8.9
6.1
5.5
6.5
5.8

8.5
5.1
3.3
5.6
5.7
4.9
5.2
6.0
4.5

9.0
8.3
6.6
5.7
7.4
6.1
5.5
6.0
5.8

11.0
8.0
7.4
7.3
9.8
6.3
5.2
5.7
5.9

3.5
3.1
7.4
3.7
3.5
3.1

4.2
4.4
8.6
5.5
5.3
4.4

3.8
2.1
8.0
6.0
4.8
3.8

6.2
5.4
8.9
6.9
4.8
3.8

5.6
3.8
6.0
6.4
4.8
4.4

4.5
2.7
6.6
5.1
4.1
3.8

6.9
2.8
6.4
5.6
4.7
4.3

6.9
5.1
8.1
6.8
5.1
4.2

3.6
4.3
3.3
2.2

4.2
5.2
5.5
3.1

3.9
2.4
5.2
2.8

6.4
5.9
6.2
3.1

5.8
4.0
5.5
2.9

4.6
1.7
4.2
2.6

7.1
2.1
4.8
2.9

7.1
5.7
5.9
3.1

9.3

7.2

6.7

9.0

7.5

4.6

4.8

8.9

2.5
2.0
2,075

2.9
3.0
2,075

2.5
2.8
2,075

3.9
3.0
2,075

3.1
3.0
2,075

2.5
2.5
2,075

3.6
2.8
2,075

4.0
3.2
2,075

a

Household income
Up to $10,000
$10,001 to $20,000
$20,001 to $30,000
$30,001 to $40,000
$40,001 to $50,000
$50,001 to $70,000
$70,001 to $100,000
$100,001 to $135,000
$135,001 or more
Income relative to federal poverty line
Less than 100 percent
100 to 150 percent
150 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent

a

a

Income eligibility for ECE subsidies
Eligible for Head Start and state programs
Eligible for state programs only, full subsidy
Eligible for state programs only, partial subsidy
Not eligible for federal or state subsidy
Missing income information

a

Economic status
Economically disadvantaged
Not economically disadvantaged
N (unweighted)

SOURCES: RAND California Preschool Study household survey data.
NOTE: Cell entries are standard errors for corresponding cells in Table 5.2.
a
The missing-income group is included, for purposes of significance testing, in the disaggregation by household income, by income relative to the poverty level, and by income
eligibility for ECE subsidies.
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Percentage of Parents Rating Factor As Very Important in Selecting ECE Arrangement

Appendix C: Regression Results for Analysis of ECE
Use Patterns
This appendix provides detailed regression results discussed in Chapter Three as
part of the analysis of ECE use patterns across different socioeconomic and
demographic groups. All models are estimated by ordinary least squares
regression using the child weights. Similar results are founding using a logit
model for dependent variables that are dichotomous (i.e., a 0-1 indicator variable,
such as use of any ECE). For each of the regression models, the set of child and
family characteristics analyzed in the descriptive tabulations in Chapter Three
are almost all included. Because of a high degree of colinearity, we make an
exception and include only one measure of economic status—in this case, income
relative to poverty. Likewise, we include the more detailed measure of the
language of mother-child communication.
Table C.1 provides results for use of any ECE and use of center-based ECE,
corresponding to the descriptive tabulations provided in Table 3.3. Tables C.2,
C.3, and C.4 report regression results corresponding to Table 3.6 for the number
of hours and percent full time (30 hours per week or more) in all ECE
arrangements—and separately in center- and home-based arrangements. Models
were estimated with and without the measure of linguistic isolation, and results
were very similar.
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Table C.1—Coefficients from Linear-Regression Model of ECE Use for Preschool-Age
Children in California
Use of Any ECE
Covariate
Intercept
Four-year-old cohort [three-year-old cohort]
Male [female]
Race-ethnicity [white alone]
Hispanic or Latino, Mexican
Hispanic or Latino, other
Black or African American alone
Asian alone
Other race alone or multiracial
Single-parent household [two-parent household]
No mother in household [mother in household]
Mother characteristics
Born in United States [born outside United States]
Highest education [less than high school]
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
In school [not in school]
Employment status [not employed]
Employed part time
Employed full time
Language spoken with child [English only]
Spanish
Asian languages
Other languages or combinations
Linguistically isolated [not isolated]
Income relative to poverty line [less than 100 percent]
100 to 150 percent
150 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
No response

Use of Center-Based
ECE

Standard
Error
0.093
0.035
0.034

Coefficient
0.275**
0.201***
0.005

Standard
Error
0.116
0.043
0.043

0.015
0.150**
0.073
–0.189**
–0.089
0.146***
0.007

0.047
0.060
0.048
0.081
0.083
0.044
0.166

–0.038
0.013
0.076
–0.080
–0.003
0.074
0.037

0.073
0.088
0.087
0.091
0.108
0.071
0.175

–0.072

0.057

–0.023

Coefficient
0.435***
0.121***
–0.045

†††

†
0.111
0.144**
0.090
0.157**
0.197***
0.143***

0.073

†
0.070
0.060
0.088
0.066
0.067
0.043

0.120
0.073
–0.021
0.170**
0.230**
0.101

0.080
0.077
0.105
0.082
0.093
0.066

0.047
0.042

0.093
0.011

0.057
0.055

0.085
0.085
0.116
0.077

0.185*
0.324***
–0.084
–0.137

0.073
0.093
0.078
0.071
0.073
0.085

0.004
0.054
0.130
0.101
0.293***
–0.042

†††
0.188***
0.180***

††
–0.010
0.241***
–0.055
–0.043

†††

†††
0.020
0.109
0.150*
0.151**
0.255***
–0.019

0.104
0.095
0.154
0.085

†††
0.080
0.102
0.089
0.087
0.085
0.086

SOURCE: RAND California Preschool Study household survey data.
NOTE: Sample size is 2,025. Models are estimated using child weights (Appendix A). Models include controls for missing raceethnicity, living arrangements, mother nativity, mother education, mother schooling status, mother employment status, mother-child
language, and linguistic isolation. Reference group for categorical variables shown in brackets. * = coefficient is statistically
significant at the 10 percent level. ** = coefficient is statistically significant at the 5 percent level. *** = coefficient is statistically
significant at the 1 percent level. † = coefficients for categorical variable are jointly statistically significant at the 10 percent level. ††
= coefficients for categorical variable are jointly statistically significant at the 5 percent level. ††† = coefficients for categorical
variable are jointly statistically significant at the 1 percent level.
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Table C.2—Coefficients from Linear-Regression Model of Total Weekly Hours in ECE
Arrangements for Preschool-Age Children in California in Nonparental Care
Total Weekly Hours in
Any ECE
Covariate
Intercept
Four-year-old cohort [three-year-old cohort]
Male [female]
Race-ethnicity [white alone]
Hispanic or Latino, Mexican
Hispanic or Latino, other
Black or African American alone
Asian alone
Other race alone or multiracial
Single-parent household [two-parent household]
No mother in household [mother in household]
Mother characteristics
Born in United States [born outside United States]
Highest education [less than high school]
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
In school [not in school]
Employment status [not employed]
Employed part time
Employed full time
Language spoken with child [English only]
Spanish
Asian languages
Other languages or combinations
Linguistically isolated [not isolated]
Income relative to poverty line [less than 100 percent]
100 to 150 percent
150 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
No response

Total Weekly Hours in
Any ECE Is  30

Standard
Error
5.162
1.557
1.525

Coefficient
0.843*
0.028
–0.259

Standard
Error
0.457
0.178
0.190

1.920
2.515
3.094
2.505
2.657
2.882
7.660

0.549*
–0.066
0.102
–0.205
–0.150
–0.212
0.227

0.287
0.211
0.209
0.252
0.197
0.257
0.597

–0.576

2.100

–0.547

0.391

–1.609
0.065
–4.048
–2.976
0.050
0.285

3.113
2.785
3.188
2.642
3.165
2.760

0.322
0.545**
0.045
0.416*
0.187
0.349

4.957***
20.007***

1.862
1.653

0.299
0.624***

–0.005
7.234
–3.418
–4.231

5.966
5.097
2.212
6.146

–0.734
–0.087
1.588
–0.249

0.462
0.208
1.465
0.202

–2.002
–5.269
–2.805
–2.614
–1.787
–5.808*

3.180
3.204
3.506
3.375
3.299
3.476

–0.474
–0.132
–0.124
–0.516
–0.410
–0.180

0.413
0.410
0.579
0.455
0.469
0.460

Coefficient
18.230***
0.458
1.213

††
3.316*
0.110
7.506**
4.840*
4.916*
3.847
5.776

†††

0.384
0.259
0.209
0.230
0.185
0.349

††
0.317
0.218

SOURCE: RAND California Preschool Study household survey data.
NOTE: Sample size is 1,582. Models are estimated using child weights (Appendix A). Models include controls for missing raceethnicity, living arrangements, mother nativity, mother education, mother schooling status, mother employment status, mother-child
language, and linguistic isolation. Reference group for categorical variables shown in brackets. * = coefficient is statistically
significant at the 10 percent level. ** = coefficient is statistically significant at the 5 percent level. *** = coefficient is statistically
significant at the 1 percent level. † = coefficients for categorical variable are jointly statistically significant at the 10 percent level. ††
= coefficients for categorical variable are jointly statistically significant at the 5 percent level. ††† = coefficients for categorical
variable are jointly statistically significant at the 1 percent level.
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Table C.3—Coefficients from Linear-Regression Model of Total Weekly Hours in CenterBased ECE Arrangements for Preschool-Age Children in California in Nonparental Care
Total Weekly Hours in
Center-Based ECE
Covariate
Intercept
Four-year-old cohort [three-year-old cohort]
Male [female]
Race-ethnicity [white alone]
Hispanic or Latino, Mexican
Hispanic or Latino, other
Black or African American alone
Asian alone
Other race alone or multiracial
Single-parent household [two-parent household]
No mother in household [mother in household]
Mother characteristics
Born in United States [born outside United States]
Highest education [less than high school]
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
In school [not in school]
Employment status [not employed]
Employed part time
Employed full time
Language spoken with child [English only]
Spanish
Asian languages
Other languages or combinations
Linguistically isolated [not isolated]
Income relative to poverty line [less than 100 percent]
100 to 150 percent
150 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
No response

Coefficient
19.736***
–0.889
–0.309

Standard
Error
4.790
1.563
1.435

Total Weekly Hours in
Center-Based ECE
Is  30
Coefficient
0.204
0.019
–0.112**

Standard
Error
0.144
0.054
0.048

†
4.032**
2.182
4.897*
1.342
4.320
4.283
3.478

1.801
2.501
2.876
2.730
3.391
3.403
6.685

0.175***
0.082
0.229*
–0.022
0.102
0.062
0.213

0.063
0.071
0.135
0.102
0.125
0.099
0.260

–5.982***

1.882

–0.212***

0.080

–1.848
–1.519
–3.488
0.226
–0.462
0.472

2.908
2.270
3.323
2.035
2.317
2.527

–0.085
0.058
–0.057
0.031
0.005
0.098

0.090
0.098
0.129
0.075
0.084
0.093

†††

†††

1.234
13.852***

1.625
1.669

0.100
0.509***

0.063
0.059

–2.395
2.189
–0.669
–3.854

5.972
4.631
1.786
5.877

–0.190
0.090
0.045
–0.071

0.154
0.144
0.079
0.135

0.279
–1.048
0.773
–0.019
–0.137
–1.697

3.031
3.499
2.864
3.511
3.124
3.584

–0.066
0.011
0.086
0.024
0.057
0.031

0.107
0.099
0.108
0.102
0.094
0.127

SOURCE: RAND California Preschool Study household survey data.
NOTE: Sample size is 1,289. Models are estimated using child weights (Appendix A). Models include controls for missing raceethnicity, living arrangements, mother nativity, mother education, mother schooling status, mother employment status, mother-child
language, and linguistic isolation. Reference group for categorical variables shown in brackets. * = coefficient is statistically
significant at the 10 percent level. ** = coefficient is statistically significant at the 5 percent level. *** = coefficient is statistically
significant at the 1 percent level. † = coefficients for categorical variable are jointly statistically significant at the 10 percent level. ††
= coefficients for categorical variable are jointly statistically significant at the 5 percent level. ††† = coefficients for categorical
variable are jointly statistically significant at the 1 percent level.
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Table C.4—Coefficients from Linear-Regression Model of Total Weekly Hours in HomeBased ECE Arrangements for Preschool-Age Children in California in Nonparental Care
Total Weekly Hours in
Home-Based ECE
Covariate
Intercept
Four-year-old cohort [three-year-old cohort]
Male [female]
Race-ethnicity [white alone]
Hispanic or Latino, Mexican
Hispanic or Latino, other
Black or African American alone
Asian alone
Other race alone or multiracial
Single-parent household [two-parent household]
No mother in household [mother in household]
Mother characteristics
Born in United States [born outside United States]
Highest education [less than high school]
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
In school [not in school]
Employment status [not employed]
Employed part time
Employed full time
Language spoken with child [English only]
Spanish
Asian languages
Other languages or combinations
Linguistically isolated [not isolated]
Income relative to poverty line [less than 100 percent]
100 to 150 percent
150 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
No response

Total Weekly Hours in
Home-Based ECE
Is  30

Standard
Error
7.112
2.494
2.523

Coefficient
2.691***
–0.001
–0.155

Standard
Error
1.025
0.231
0.291

4.754
–0.182
4.152
–9.338**
–1.394
–0.005
11.305

3.378
3.362
4.255
4.131
4.727
3.274
15.137

0.697*
–0.977**
–0.039
–0.016
–0.043
–0.105
–1.541

0.406
0.466
0.339
0.549
0.370
0.202
1.486

2.715

3.016

–1.149

0.855

–1.729
–0.589
–4.295
–9.881**
–4.859
1.185

6.026
4.570
4.700
4.440
5.903
4.179

–0.084
–0.740
–1.249
–0.558
–0.573
–0.067

0.998
0.688
0.773
0.683
0.730
0.244

3.091
2.471

–0.725
–0.415

0.518
0.537

–4.853
9.892
–10.896**
2.809

4.394
8.798
5.180
6.094

–0.995*
–0.521
3.871*
–1.029

0.514
0.577
2.228
0.706

–3.929
–4.192
–4.643
0.294
0.847
–7.851

4.988
6.576
6.577
5.512
5.770
5.042

–0.099
0.949
0.168
–0.100
–0.167
0.876

0.318
1.009
0.582
0.389
0.559
0.718

Coefficient
16.466**
–2.522
1.520

††

†††
7.209**
15.686***

††

SOURCE: RAND California Preschool Study household survey data.
NOTE: Sample size is 636. Models are estimated using child weights (Appendix A). Models include controls for missing raceethnicity, living arrangements, mother nativity, mother education, mother schooling status, mother employment status, mother-child
language, and linguistic isolation. Reference group for categorical variables shown in brackets. * = coefficient is statistically
significant at the 10 percent level. ** = coefficient is statistically significant at the 5 percent level. *** = coefficient is statistically
significant at the 1 percent level. † = coefficients for categorical variable are jointly statistically significant at the 10 percent level. ††
= coefficients for categorical variable are jointly statistically significant at the 5 percent level. ††† = coefficients for categorical
variable are jointly statistically significant at the 1 percent level.

Appendix D: Methods for Analysis of Provider
Survey and Provider Observation Data
This appendix provides additional detail regarding the statistical methods used
to analyze the provider survey and provider observation data reported in
Chapter Four. As noted in the first section of Chapter Four, one of the results of
combining a household survey with provider follow-up data is that, depending
on parental-consent rates and provider follow-up rates, as well as the sampling
rate for the provider observations, we can expect to have more missing data for
the information collection from providers than is typical in most stand-alone
household surveys or provider surveys. Missing data in surveys can hinder
efficient analysis of data and bias results. Standard approaches to missing data
include complete-case analysis (or list deletion) and substituting plausible
values, such as observed-data means or regression predictions. However, these
methods can distort results of analyses and produce inefficient estimates.
In our case, two analytic issues must be addressed to analyze the sample of 615
observations with household survey data matched with provider survey and
provider observation data. The first issue is the possibility that the subsample of
615 observations with matched household and provider data is no longer a
representative sample of preschool-age children in center-based settings in the 32
eligible counties. We address that issue through reweighting, as discussed in the
first section of this appendix. The second issue is the missing information that
results from not being able to complete both center-director and lead-teacher
interviews for all children and from conducting the on-site observations for a
subset of the sample of children in center-based settings. The missing-data
problem is resolved through the use of MI, as discussed in the second section of
this appendix.78
______________
78 In principle, we could apply the reweighting approach to both the provider survey
subsample and the provider observation subsample. Likewise, the MI methodology could be
used to address the missing provider survey data and provider observation data for the full
sample of children in center-based settings. However, the MI method was unstable when used
for the full sample of children in center-based ECE to impute both missing provider survey and
provider observation data. This was in part because there were many more categorical variables
(rather than continuous ones) in the provider survey data and because the percentage of cases
with missing data was larger. In contrast, the provider observation data consist largely of
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The sample reweighting and use of MI are appropriate methods to correct for
biases that may arise in the selectivity of (1) the sample for which we obtained
parental permission to contact the provider and (2) the sample for which we
could conduct a provider telephone interview or observation among cases for
which we had parental permission for follow-up. However, it is important to
keep in mind that these methods can correct only for selectivity that is correlated
with observable characteristics of the child and family, known as selection on
observables or data that are missing at random. Thus, if a sample group A, on
average, is in lower-quality center-based programs than sample group B, and
sample group A is less likely to have provider survey or observation data (either
because of a lower parental-consent rate or lower provider follow-up rate), then
an analysis that does not adjust for the differential follow-up rates will
overestimate the quality of center-based ECE programs overall. However, by
reweighting the sample or using MI where the characteristic that distinguishes
group A from group B is used in the reweighting or MI model, that bias will be
addressed.
However, if parental-consent rates or provider follow-up rates are related to
child or family characteristics that we do not observe and for which we cannot
control in the reweighting or MI methodologies, we may obtain biased estimates
of the distribution of program quality. So, for example, if parents with children in
lower-quality ECE programs, even after controlling for observable socioeconomic
and demographic characteristics, were less likely to consent to provider followup, or if the lowest-quality programs were the least likely to consent to a phone
interview or on-site observation, even after reweighting or the use of MI, the
sample would be biased toward estimates of quality that are too high. The bias
would be in the opposite direction if the highest-quality programs were
underrepresented in the sample, conditional on all the observable child and
family characteristics. The direction and magnitude of any remaining bias after
reweighting and using MI based on observable characteristics is difficult to
determine a priori, although arguably the most plausible hypothesis is
systematic underrepresentation of the lowest-quality programs, even after
controlling for observable characteristics, and therefore a tendency toward
overestimation of quality overall.
____________________________________________________________
continuous variables for which the MI approach performed well, especially when applied to the
subsample with provider survey data. In addition, we applied the reweighting approach to the
subsample with provider observation data as an alternative to MI. In that case, we found an
overall efficiency gain by using MI over simply reweighting the sample with provider
observation data to account for nonrandom attrition.
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Sample Reweighting
The sample of center-based ECE arrangements examined in Chapter Four differs
in several respects from that analyzed in Chapter Three. In Chapter Three, we
had a sample of 1,287 center-based ECE arrangements as the focal arrangement
(using the hierarchy method) for our sample of 2,025 preschool-age children.
Table D.1 summarizes the sample exclusion rules used to obtain our analysis
sample of 615 children in center-based ECE arrangements used in Chapter Four.
First, as noted in Chapter Two, the on-site observations were limited to 32
counties that represent nearly 97 percent of California’s preschool-age children.
To match the household sample of center-based ECE arrangements with the
geographic areas covered by the on-site observations, we eliminated 46 cases.
Table D.1—Sample of Children in Center-Based ECE Arrangements
Sample
Center-based ECE arrangements in full sample

Number

Percent

1,287

100.0

46

3.6

Excluded cases
In 26 counties excluded from on-site observation
Provider interview based on home-based setting or provider
reported that center is located in a home
No provider survey or observation data
Analysis sample

9

0.7

617

47.9

615

47.8

SOURCES: RAND California Preschool Study household survey, provider survey, and provider observation
data.

Second, the design of the provider survey and on-site observations assumed that
family child-care homes would be classified as a home-based care arrangement
rather than as a center-based ECE arrangement. For example, the provider
telephone survey was structured with a separate interview with a program
director and the lead classroom teacher. The quality-assessment measures used
for the on-site observation, discussed in Chapter Four and Appendix A, were
also predicated on a center setting. However, at the start of five provider
interviews for which the parent reported that the program was center-based, the
provider reported that the program was actually home-based. In another four
cases, the provider followed the center-based path for the telephone survey but
reported that the center was located in a home. These nine cases were thus
excluded based on provider reports that the center was in a home. In all these
cases, the level of enrollment was consistent with being a licensed family childcare home. Finally, for 617 cases, we had no matched provider survey or
provider observation data. The resulting sample of 615 cases had at least a
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director survey, teacher survey, or on-site observation as reported in Table 4.1 in
Chapter Four. Overall, the sample size for the Chapter Four analyses is smaller
by about 52 percent than the sample analyzed in Chapter Three.
As noted in Table 2.1 in Chapter Two, the sample of children in the 32 counties
eligible for on-site observation were statistically indistinguishable from the full
sample in all 58 counties. Likewise, excluding cases in which the provider
identified the program as home-based simply restricts the sample to center-based
settings located outside a home. However, the 617 cases excluded for a lack of
provider data are not likely to be a random sample of cases of children in centerbased settings in the 32 eligible counties. Selectivity of the sample could be
introduced in two ways. First, not all parents of children in center-based settings
provided permission for us to contact their focal providers to seek their
participation in the telephone survey. Differences in which parents provided
permission may affect the representativeness of the sample. Second, we were not
able to complete interviews with all providers for which we had parental
permission, because the provider contact information that parents gave was
incomplete, the provider refused an interview, or the provider interview could
not be completed before the end of the field period. Thus, differential response
rates on the part of providers may also affect the extent to which the sample with
provider data remains representative of the full sample of children in centerbased settings.
This problem is similar to the case of sample attrition in longitudinal data. Under
the assumption that the data are missing at random (also called selection on
observables), we can correct for any selectivity by modeling the probability of
retaining a case in the data as a function of observable covariates and
reweighting the data by the inverse of the retention probability conditional on
those covariates (Little and Rubin, 2002). We adopt this approach by estimating a
probit model of the probability of being in the provider analysis sample and
using the predicted probabilities from the model to calculate a provider weight
that is the child weight divided by the probability of being in the provider
sample. The probit model is estimated using the original child weights
(discussed in Appendix A).
The results from the probit model of the probability of being in the provider
analysis sample are shown in Table D.2. The model is estimated for the sample of
1,232 cases that includes 615 analysis cases with provider data and the 617 cases
with no provider data. The model estimates the probability of being in the
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Table D.2—Coefficients from Probit Model of Probability in Provider Analysis Sample
Covariate
Four-year-old cohort [three-year-old cohort]
Male [female]
Race-ethnicity [white alone]
Hispanic or Latino, Mexican
Hispanic or Latino, other
Black or African American alone
Asian alone
Other race alone or multiracial
No response
Single-parent household [two-parent household]
No mother in household [mother in household]
Mother born in United States [mother born outside United States]
Highest education of mother [less than high school]
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
No response
Mother currently in school [not in school]
Employment status of mother [not employed]
Employed part time
Employed full time
No response
Language spoken between mother and child [English only]
Spanish
Asian languages
Other languages or combinations
Language isolation [not isolated]
Linguistically isolated
No response
Income relative to poverty line [less than 100 percent]
100 to 150 percent
150 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
No response
Household participates in low-income programs [no participation]
Participates in any of four means-tested programs
No response
Home ownership status [does not own home]
Owns home
No response

Coefficient
0.268*
0.126

Standard
Error
0.154
0.151

–0.506**
–0.238
–0.508
–0.031
–0.410
0.322
–0.076
0.033
0.102

0.241
0.325
0.324
0.299
0.320
0.566
0.244
0.638
0.219

0.082
0.388
0.522
0.569**
0.692**
0.204
–0.146

0.290
0.286
0.383
0.284
0.329
0.790
0.247

–0.026
–0.170
0.519

0.216
0.170
0.881

0.052
–0.228
–0.922*

0.400
0.356
0.507

0.228
–0.902

0.368
0.739

0.103
0.115
–0.321
0.214
0.256
–0.513

0.311
0.387
0.332
0.345
0.352
0.381

0.615**
0.242
0.034
–0.855

0.247
0.717
0.179
0.722

SOURCES: RAND California Preschool Study household survey, provider survey, and provider observation
data.
NOTE: Sample size is 1,232. Model is estimated using child weights (Appendix A). Reference group for
categorical variables shown in brackets. * = coefficient is statistically significant at the 10 percent level. ** =
coefficient is statistically significant at the 5 percent level. *** = coefficient is statistically significant at the 1 percent
level.
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analysis sample. Very few covariates are significant in the model, although some
coefficients are large but the small sample size for the cell (e.g., African
Americans, other racial-ethnic group) provides low power for detecting
significant differences that are even modest in size. The model shows that
children who are of Mexican heritage are less likely to be in the provider sample,
while those whose mothers have higher education or who participate in meanstest programs are more likely to be in the provider sample.
To evaluate the effect of the reweighting, Table D.3 shows the distribution of
selected characteristics for the full sample of 1,232 cases of children in centerbased ECE arrangements in the 32 eligible counties using the child sample
weights (column a), the sample of 615 cases of children in center-based ECE
arrangements with provider data using those same child sample weights
(column b), and the sample of 615 cases with the corrected provider sample
weights (derived from the inverse probability weights based on the probit model
in Table D.2) (column c). Generally, the distribution of the sample characteristics
for the 615 cases with the provider weights (column c) closely matches the
distribution for the full sample of 1,232 children in center-based settings using
the child weights (column a) more closely than if the child weights were used for
the sample of 615 cases (column b). The percentage in any given category with
the provider weights (column c) is typically within 1 or 2 percentage points of
the result for the full sample (column a) (see the difference reported in column
d). Exceptions are the 3-percentage-point differentials for the percentage African
American, the percentage for whom the mother’s education is high-school
graduate, and the percentage for whom the mother is currently in school; and the
4-percentage-point differential for the percentage Latino.

Multiple Imputation for Missing Provider Observation Data
As noted earlier, to analyze the sample with provider observation data, we could
apply the same reweighting method to account for the additional attrition over
the sample with provider survey data. However, we opted to use an alternative
approach, MI, because of the efficiency gain over the reweighting approach. MI,
proposed by Rubin (1987), is a Monte Carlo technique in which missing values
are replaced by M>1 simulated versions, where M is typically small (say, 3 to 10
imputations). In Rubin’s method for repeated-imputation inference, each of the
complete data sets is analyzed using standard methods and software, and the
results from the M separate analyses are then combined using straightforward
rules to produce overall population estimates and confidence intervals that
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Table D.3—Selected Characteristics of Sample of Preschool-Age Children in California in
Center-Based Settings Using Alternative Weights
Sample
Children in
CenterBased
ECE

Characteristic
Four-year-old cohort [three-year-old cohort] (%)
Male [female] (%)
Race-ethnicity (% distribution)
Hispanic or Latino
White alone
Black or African American alone
Asian alone
Other race alone or multiracial
Single-parent household [two-parent household] (%)
Mother not present [mother present] (%)
Mother born in United States [born outside United
States] (%)
Highest education of mother (% distribution)
Less than high school
High-school graduate
Some college
Associate’s degree
Bachelor’s degree
Graduate or professional degree
Mother currently in school [not in school] (%)
Employment status of mother (% distribution)
Not employed
Employed part time
Employed full time
Language spoken between mother and child (% distrib.)
Spanish
Asian languages
Other languages or combinations
English only
Linguistically isolated [not isolated] (%)
Income relative to federal poverty line (% distribution)
Less than 100 percent
100 to 150 percent
150 to 200 percent
200 to 300 percent
300 to 500 percent
More than 500 percent
N (unweighted)

Child
Weights
(a)
56.2
54.0

Children in CenterBased ECE with
Provider Data
Child
Weights
(b)
62.0
58.2

Provider
Weights
(c)
53.8
52.1

Difference
(c – a)
(d)
–2.4
–2.0

46.6
27.9
8.3
14.6
2.6
16.8
1.1

41.1
36.9
6.2
14.3
1.5
12.4
0.8

42.5
30.2
11.1
14.5
1.7
14.5
1.1

59.9

63.9

61.7

22.1
16.9
20.0
6.1
22.7
12.2
86.6

17.7
13.9
19.8
6.2
26.7
15.8
88.7

22.9
14.0
20.2
6.1
23.6
13.2
83.8

0.7
–3.0
0.2
0.0
1.0
1.1
–2.8

34.4
18.7
46.9

29.9
21.6
48.5

33.1
18.7
48.2

–1.2
0.0
1.2

66.0
24.3
8.1
1.6
21.7

68.5
23.7
6.8
1.0
22.4

68.3
22.3
8.2
1.1
22.7

2.3
–1.9
0.1
–0.5
1.0

18.0
11.5
8.5
16.0
21.6
24.4

17.6
12.3
8.2
9.6
22.7
29.7

17.6
12.5
7.4
16.5
20.7
25.4

–0.4
1.0
–1.1
0.4
–0.9
1.0

1,232

615

615

SOURCES: RAND California Preschool Study household survey, provider survey, and provider observation data.
NOTE: Reference group for dichotomous variables shown in brackets.

–4.2
2.3
2.9
–0.1
–0.9
–2.3
0.1
1.7
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appropriately reflect uncertainty in the imputation process. The key maintained
assumption is that the missing data are missing at random or ignorable,
conditional on the observed variables in the data. Practical experience and
simulations with real data suggest that ignorable procedures do well, even if the
missing-at-random assumption is suspect (Schafer, 1997). MI has become
increasingly common with the advent of new computational methods and
software.
For our study, we employ a sequential regression approach to MI, implemented
in IVEware (Raghunathan, Solenberger, and Van Hoewyk, 2007). This allows for
the variables to be imputed sequentially and allows for specification of a data
model for each of the variables individually. This is different from earlier
software that allowed for the specification of only one joint model for all the
variables. IVEware allows flexible modeling, picking the best model specification
for each variable. Experience has repeatedly shown that MI tends to be quite
forgiving of departures from the imputation model. However, it is important to
emphasize that a rich imputation model that preserves a large number of
associations is desirable, because it allows for more postimputation analyses
(Rubin, 1996). This approach also assumes that the missing-data mechanism is
ignorable, i.e., the missing data values carry no additional information about
probabilities of nonresponse beyond the observed predictors. The ignorability
assumption becomes more plausible when the imputation model includes
important predictors of nonresponse.
In our case, the use of the MI procedure applies to the analysis of provider data
for children in center-based ECE arrangements presented in Chapter Four. (As
noted in Chapter Two, the missing-data rates for the household survey are very
low with the exception of household income, so our analyses in Chapter Three
do not use this methodology). The highest rates of missing provider data are
associated with measures obtained from the provider on-site observations, for
which we have observed data for about 40 percent of the analysis sample (see
Table 4.1 in Chapter Four). For 97 and 81 percent of the sample, we have data
collected from the director and teacher telephone surveys, respectively. For both
the provider phone survey data and the observation data, we have the full set of
information collected in the household survey that can serve as potential
predictors. For imputing the observation data, we also have the provider
telephone survey data that can serve as predictors. Therefore, we jointly imputed
missing data from the household survey, provider survey, and provider
observations. We applied a continuous normal model with bounds on the
variables being imputed and a multinomial response model for the categorical

199

variables. We allowed for 10 predictors in each regression model. We ran 10
iterations to generate one imputation data set and repeated this 10 times for a
total of M =10.
All analyses in Chapter Four, except as noted, are conducted on the 10
imputation data sets and combined using Rubin’s combining rules. The MI
estimates and test procedures are implemented using PROC MIANALYZE in
SAS/STAT® 9.2.

Appendix E: Parental Reports of Features in HomeBased ECE Arrangements
This appendix provides additional detail on features of home-based ECE
arrangements for preschool-age children as reported by parents in the household
survey.79 The unit of observation is each separate arrangement, of which there
are a total of 742. About 60 percent of these arrangements are care by a relative
(452 cases) rather than a nonrelative (290 cases).
For all home-based ECE arrangements, respondents were asked about the
location of care (child’s home or another home) and the age and education level
of the provider or caregiver. For caregivers related to the child, the nature of the
relationship was ascertained. For those providing care in the child’s home, the
parent was asked whether the caregiver also resided in the home. For care
provided in another home, parents responded whether the caregiver was
licensed by the State of California to provide child care. As noted in Chapter
Three, parents reported 66 care arrangements to be center-based that were
provided in a home. These cases were recoded to be home-based arrangements
provided by nonrelatives, and it was assumed that there was no coresidency.
Since, for these cases, parents were asked questions as if the arrangement were
center-based, we do not have responses for the age and education level of the
caregiver or the licensing status.
Rates of nonresponse were low across these questions (less than 4 percent of the
weighted sample) with the exception of the caregiver’s education level (for
which about 16 percent of parents in the weighted sample did not know the
______________
79 The provider follow-up rule that selected a center-based provider as the focal provider
over a home-based one for children in both types of settings and the lower parental-consent rate
and provider response rate for home-based providers (see Appendix A) mean that we have a
very small sample of children in home-based care with provider-based information (59 cases in
total). Thus, we have elected not to present any results based on the provider telephone survey
for home-based providers. In addition, we do not include parental reports on some care
characteristics where the comparison of provider and parental reports in center-based settings
suggested that parents were less reliable reporters (e.g., group sizes, child-adult ratios). However,
these characteristics are less critical in home-based settings, in which group sizes are usually low
(no more than 14 children in large family child-care homes) and ratios are also often low,
especially for care provided in the child’s home by a relative or nonrelative.
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answer) and the caregiver’s licensing status (for which about 8 percent of parents
in the weighted sample were uncertain). The missing data for the 66 recoded
cases also affects these two measures, along with the caregiver’s age. Thus, the
nonresponse category is retained in the tabulations for those three characteristics.
There were no statistically significant differences (at the 5 percent level or better)
in responses by cohort, and the differences were small. However, the smaller
sample of home-based arrangements means that there is less power to detect
significant differences than in our analysis of center-based arrangements. We
therefore report results only for both cohorts combined.
As seen in Table E.1, a grandparent or great-grandparent is the provider for the
majority of relative care arrangements among preschool-age children. Most of
the caregivers in the 76 percent of care arrangements classified in this
relationship category are, in fact, grandmothers. Nearly all other caregivers are
aunts or uncles (mostly aunts), and a small residual consists of a sister, brother,
or cousin. Across all home-based arrangements, 55 percent are provided
exclusively in another home, 42 percent exclusively in the child’s home, and 3
percent in both locations. Among all relatives providing care combined with
nonrelatives providing care in the child’s home, 35 percent of caregivers also live
in the same home as the focal child.
The age distribution of caregivers is shifted toward older ages, reflecting the
concentration of relative caregivers among home-based arrangements and the
concentration of grandparents among relatives providing care. The median
home-based arrangement among preschool-age children has a caregiver in his or
her 50s, and nearly one in four is age 60 and above. Keeping in mind that parents
did not know the education level of the caregiver in about one in five cases, the
modal home-based arrangement has a caregiver with a high-school diploma (37
percent). About 13 percent did not complete high school, while 16 percent have a
college degree or higher.
Finally, parents report that 24 percent of home-based arrangements outside the
child’s home are by a caregiver that is licensed. This is another area of
uncertainty for parents, so the percentage licensed may be higher if those for
whom the information is missing could be determined. If parents who gave a
response are accurate about reporting the licensing status, an upper bound
would be 40 percent licensed (assuming that all the unknown cases are, in fact,
licensed).
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Table E.1—Features of Home-Based ECE Arrangements for Preschool-Age Children in
California
Feature

Total
a

For relative care, relationship of caregiver to child (% distribution)
Grandparent or great-grandparent
Aunt or uncle
Sister, brother, or cousin

75.6
20.5
3.9

Location of care (% distribution)
Child’s home
Other home
Both or varies

42.1
54.7
3.2

Among all relatives or nonrelatives providing care in child’s home, coresidency
statusb (% )

34.7

Age of caregiver (% distribution)
Under age 20
20 to 29
30 to 39
40 to 49
50 to 59
60 and above
No response or missing

3.1
8.8
12.7
15.2
29.9
22.8
7.6

Education level of caregiver (% distribution)
Less than high school
High-school graduate
Some college
College degree or higher
No response or missing

12.5
37.3
14.2
15.5
20.5

For care provided outside child’s own home, license status of caregiverc
(% distribution)
Caregiver is licensed by state
Caregiver is not licensed by state
No response or missing

24.2
60.0
15.8

N (unweighted)

742

SOURCE: RAND California Preschool Study household survey data.
NOTE: Sample is each home-based care arrangement among those in home-based care. Unless
otherwise indicated, cases with missing values were omitted from the tabulations (e.g., responding “don’t
know,” refusing). This affects, at most, 3.2 percent of the sample. Totals may not sum to 100 because of
rounding.
a
Sample size = 452.
b
Sample size = 616.
c
Sample size = 435.

Appendix F: Additional Results for ECERS-R and
CLASS Scales
This appendix provides supplemental analyses of the ECERS-R and CLASS
measures examined in Chapter Four. These analyses are based on the 248 cases
for which on-site observations were conducted, and the data are linked to the
provider telephone survey data. All results are unweighted.
Table F.1 shows that the ECERS-R subscales and combined scale and the CLASS
domains are highly correlated. The two ECERS-R subscales have a correlation
coefficient of 0.7. The correlations among the four CLASS domains range from
0.6 to 0.8. The degree of correlation between the ECERS-R and CLASS scales is
lower, in the range of 0.3 to 0.5, which indicates that the two measures are related
but capture somewhat distinct aspects of the classroom resources, climate, and
interactions.
Tables F.2 and F.3 report results from ordinary least squares regression models of
the ECERS-R and CLASS components on various measures of structural quality
from the provider survey or provider observation data: teacher education and
degree field, teacher years of experience, group size, and child-adult ratio.
Models were also estimated with the education level of the program director and
with indicators for the program curriculum. These characteristics were not
significant in any of the models and so are excluded from the tables. Two models
are estimated for each quality measure, one in which the education level is based
on the level for the lead teacher interviewed by telephone, the other in which the
education level is based on the highest attainment of any staff member in the
classroom as reported on the classroom-staff survey collected during the
observation visits. The group size and child-adult ratio are based on the average
observed during the site visit. The models were also estimated with the childstaff ratio in place of the child-adult ratio. The effects were smaller in magnitude,
but the pattern of statistical significance was similar.
The results are discussed further in Chapter Four, with the magnitude of the
relationship between the measures of structural quality and ECERS-R and
CLASS reported as effect sizes in Tables 4.23 and 4.24.
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Table F.1—Correlation Matrix for ECERS-R and CLASS Components

Student
Engagement

Instructional
Support for
Learning

Classroom
Organization

Emotional
Support

CLASS

Total

Activities

Group

Space and
Furnishings

ECERS-R

ECERS-R
Space and furnishings

1.00

Activities

0.68

1.00

Total

0.89

0.94

1.00

Emotional support

0.39

0.48

0.48

1.00

Classroom organization

0.32

0.44

0.43

0.82

1.00

Instructional support for learning

0.37

0.45

0.45

0.64

0.71

1.00

Student engagement

0.39

0.47

0.48

0.77

0.81

0.57

CLASS

SOURCE: RAND California Preschool Study provider observation data.
NOTE: Sample size = 248. Data are unweighted.

1.00

Table F.2—Coefficients from Linear-Regression Model of ECERS-R Components

Covariate
Intercept

Space and Furnishings

Activities

Total

Model

Model

Model

I

II

I

II

I

II

4.878***
(0.308)

4.974***
(0.335)

4.430***
(0.340)

4.641***
(0.368)

4.646***
(0.296)

4.798***
(0.323)

0.458**
(0.183)

0.297
(0.184)

0.280
(0.202)

0.204
(0.202)

0.360**
(0.176)

0.248
(0.177)

Associate’s degree in ECE field

0.913***
(0.273)

0.105
(0.239)

0.848***
(0.300)

0.164
(0.263)

0.873***
(0.262)

0.135
(0.230)

Bachelor’s degree in other field

0.409*
(0.235)

–0.040
(0.282)

0.201
(0.259)

0.229
(0.310)

0.293
(0.226)

0.105
(0.272)

Associate’s degree in other field

0.359*
(0.208)

0.092
(0.274)

0.304
(0.229)

–0.235
(0.301)

0.328
(0.200)

–0.089
(0.264)

–0.003
(0.009)

0.002
(0.013)

0.007
(0.010)

0.000
(0.014)

0.002
(0.008)

0.001
(0.012)

–0.002
(0.012)

–0.001
(0.013)

0.021
(0.013)

0.020
(0.014)

0.010
(0.012)

0.010
(0.013)

–0.101***
(0.030)

–0.102***
(0.031)

–0.160***
(0.033)

–0.158***
(0.034)

–0.134***
(0.028)

–0.133***
(0.030)

Highest education level [no degree]
Bachelor’s degree in ECE field

Years of experience
Other structural features
Group size
Child-adult ratio

Adjusted R-square

0.082

0.045

0.115

0.085

0.118

0.076

Standard deviation of dependent variable

1.07

1.07

1.21

1.21

1.05

1.05

SOURCES: RAND California Preschool Study provider survey and provider observation data.
NOTE: Sample size = 248. Standard errors are in parentheses, and the reference group for a categorical variable is shown in brackets. Model I
controls for education or experience of lead teacher. Model II controls for education or experience of any staff. The models also include indicators for
missing education level and missing experience, which are never statistically significant. * = coefficient is statistically significant at the 10 percent
level. ** = coefficient is statistically significant at the 5 percent level. *** = coefficient is statistically significant at the 1 percent level.
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Table F.3—Coefficients from Linear-Regression Model of CLASS Components

Intercept

Classroom Organization

Instructional Support for
Learning

Student Engagement

Model

Model

Model

Model

I

II

I

II

I

II

I

II

6.254***
(0.275)

6.082***
(0.292)

5.716***
(0.335)

5.504***
(0.353)

3.226***
(0.351)

3.025***
(0.369)

6.017***
(0.339)

5.834***
(0.355)

0.142
(0.163)

0.301*
(0.160)

0.145
(0.199)

0.422**
(0.193)

0.273
(0.208)

0.572***
(0.202)

0.239
(0.201)

0.474**
(0.195)

Associate’s degree in ECE field

–0.082
(0.243)

0.256
(0.208)

–0.183
(0.296)

0.435*
(0.252)

0.225
(0.310)

0.482*
(0.263)

0.084
(0.300)

0.516**
(0.253)

Bachelor’s degree in other field

0.106
(0.210)

0.198
(0.246)

0.052
(0.255)

0.538*
(0.297)

0.358
(0.268)

0.443
(0.310)

0.136
(0.259)

0.641**
(0.299)

Associate’s degree in other field

0.158
(0.186)

0.102
(0.239)

0.004
(0.226)

–0.152
(0.288)

–0.121
(0.237)

0.003
(0.302)

0.097
(0.229)

–0.106
(0.291)

0.002
(0.008)

0.006
(0.011)

0.008
(0.009)

0.007
(0.013)

0.013
(0.010)

0.018
(0.014)

0.002
(0.010)

0.003
(0.013)

0.002
(0.011)

–0.004
(0.011)

0.000
(0.013)

–0.010
(0.014)

–0.016
(0.014)

–0.028*
(0.014)

0.011
(0.013)

0.001
(0.014)

–0.100***
(0.026)

–0.088***
(0.027)

–0.105***
(0.032)

–0.084**
(0.033)

–0.073**
(0.034)

–0.055
(0.034)

–0.112***
(0.033)

–0.093***
(0.033)

Adjusted R-square

0.041

0.050

0.030

0.053

0.031

0.059

0.029

0.064

Standard deviation of dependent
variable

0.94

0.94

1.14

1.14

1.19

1.19

1.15

1.15

Highest education level [no degree]
Bachelor’s degree in ECE field

Years of experience
Other structural features
Group size
Child-adult ratio

SOURCES: RAND California Preschool Study provider survey and provider observation data.
NOTE: Sample size = 248. Standard errors are in parentheses, and the reference group for a categorical variable is in brackets. Model I controls for education or experience
of lead teacher. Model II controls for education or experience of any staff. The models also include indicators for missing education level and missing experience, which are never
statistically significant. * = coefficient is statistically significant at the 10 percent level. ** = coefficient is statistically significant at the 5 percent level. *** = coefficient is statistically
significant at the 1 percent level.
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Covariate
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