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LINKING DOCUMENT
A large and consistent body of research shows that early childhood is a critical time for
student learning. In particular, research from economics, sociology, and psychology has
shown that high quality early child care settings, such as preschool and other center-based
settings, have the potential to improve short- and long-term outcomes and change
academic trajectories (Camilli, Vargas, Ryan, & Barnett, 2010; Campbell et al., 2012;
Deming, 2009; Schweinhart et al., 2005; Weiland & Yoshikawa, 2013). Based on the
promise of this research, policymakers have become increasingly focused on investing in
programs that serve children before they begin kindergarten. For instance, state spending
on preschool more than doubled from 2001-2015, with over $6.2 billion spent on state-
funded preschools in the most recent year alone.

As research continues to show that high quality care is necessary to produce the
strong benefits of preschool programs, states have increasingly adopted accountability
systems in early child care markets to improve the quality of providers. These
investments are coming fast but often without empirical support. At the same time,
instruction in early childhood has become increasingly focused on academic skills such
as literacy and math (Bassok, Latham, & Rorem, 2016). Amidst all these changes to the
early childhood landscape, there are many unanswered questions that are relevant for
policymakers. In particular, have all of these changes led to differences in student
learning? Have they led to more equal access to preschool in general, or to high quality
preschool? Have accountability systems increased the quality of child care providers?

This dissertation aims to provide new insights toward these questions, leveraging four



separate datasets to answer both descriptive and causal questions. | tackle a diverse set of
topics, using both quasi-experimental and descriptive analyses, and leverage four separate
datasets

In chapter 1 (coauthored with Daphna Bassok), we explore how young children’s
teacher-reported math, literacy, and behavioral skills at kindergarten entry have changed
across the years 1998 to 2010. Despite an influx of funding into early childhood
programs (Barnett et al., 2016), and an increased focus on academics in early childhood
(Bassok, Latham. & Rorem, 2016) we have little empirical evidence on whether children
in recent cohorts are arriving in kindergarten with a different set of skills than in previous
years. In particular, we might expect that entering kindergarteners in recent years will
have had more exposure to academic content such as literacy and math, and will thus be
more proficient. This paper addresses this question directly, using two large, nationally
representative datasets of children entering kindergarten in 1998 and 2010. We find that
students in the more recent cohort entered kindergarten substantially more proficient
across teacher-reported literacy and math skills. We also find that improvements over this
period were disproportionately large among black children, with marginal evidence of
disproportionate effects among Hispanic children. These results suggest that early
achievement gaps between white and black/Hispanic children may be narrowing, and are
consistent with other work that documented changes in achievement gaps over the same
period (Reardon & Portilla, 2016). Finally, we find that students in the more recent
cohort had worse behavioral outcomes in terms of self control and approaches to learning

(e.g. eagerness to learn; ability to pay attention), a potentially troubling finding given



evidence that these attention measures are associated with later school achievement
(Duncan, 2007).

This paper provides a nationally representative exploration of whether levels of
school readiness have changed over a period of heightened investment in early childhood
education and provides compelling evidence that they have. The results are encouraging,
and consistent with other recent work that finds narrowing of early achievement gaps in
recent years (Reardon & Portilla, 2011). More work is needed to explore the causes of
these changes in student skills over time. Future work should also explore whether gains
in early math and reading skills are maintained as children age.

Chapter 2 (coauthored with Daphna Bassok and Thomas Dee) explores the effects
of an early childhood accountability system in North Carolina. In particular,
accountability systems (called Quality Rating and Improvement Systems, or QRIS) have
been implemented throughout the nation, with 39 states adopting a QRIS as of early
2015, and nearly all others in the planning or piloting phase. Despite substantial
investment in these early childhood accountability efforts, there is virtually no evidence
on the extent to which such initiatives can lead either to improvements in program quality
or to changes in parents’ decisions about their children’s early learning experiences.

We provide evidence on this high-profile policy initiative by examining North
Carolina’s Star Rated License program, one of the oldest and most well established QRIS
in the country. We implement a regression discontinuity design, leveraging the fact that
small differences in an observed measure of quality led to large “jumps” in the

probability of receiving a lower versus higher quality rating. Specifically, we examine



whether and how providers responded to being quasi-randomly assigned to a lower
quality rating by examining future indicators of provider quality. We also examine
whether parents responded to information about quality by examining changes in
enrollment.

We find that providers responded in multiple ways. In particular, some responded
by increasing their score on an observational measure of quality. By contrast, others
responded by opting not to be re-rated on that same observational measure. We also find
that centers who received lower ratings had significantly lower enrollment five years after
the initial ratings occurred. This finding provides suggestive evidence that parents may
have responded to information about quality by changing their enroliment decisions.
This work provides the first credibly causal evidence on a critical component of the
theory of change that underlies QRIS programs, and finds evidence that fully-
implemented, scaled-up accountability systems can work through two of its primary
theorized mechanisms.

In my final chapter | explore differences in preschool enrollment between
Hispanic and non-Hispanic children. According to recent estimates, 37% of 3 and 4 year
old Hispanic children attended some kind of preschool, compared with 51% of white
children of the same age (Coley et al., 2014). This “gap” in preschool enrollment has
been documented for decades, and likely contributes to the early achievement gap
between Hispanic and non-Hispanic children. Although research has attempted to explain
the reasons for the difference in enroliment, we still have an under-developed

understanding of the phenomenon. In particular, research that has explored these



questions uses decades-old data, and generally documents patterns among preschool age
children (3-5), but not younger children. Further, research has not adequately described
how patterns differ within Hispanic children (e.g. by home language or by immigrant
status). This paper fills this gap, leveraging unique, newly-available national data, to
address these questions, and exploring the extent to which differences in enrollment are
associated with 1) income/SES, 2) household composition, and 3) parent work schedules.

In keeping with previous work, | find that Hispanic children are less likely to
enroll in preschool than non-Hispanic white or black children. However, this differs
across groups of Hispanic children. Those from households that speak only English were
similar to white children in their likelihood of attending preschool. By contrast, children
from Spanish-speaking and immigrant households were considerably less likely to attend,
though it is important to stress that these families are also of much lower income on
average. Indeed, differences in income and socioeconomic status accounted for most of
the difference in preschool enrollment. These descriptive findings highlight the
heterogeneity in preschool utilization patterns of Hispanic families. Future work should
attempt to identify causal impact of policies aimed at changing preschool enrollment.
Future work should also examine additional factors that may affect parent child care
decisions such as parental preferences and availability of child care.

Taken together, these papers provide new policy insights in the field of early
childhood education. Each explores timely and unanswered policy questions in a period
of heightened attention and investment paid to early childhood, and each provides a

unique contribution to the existing literature.
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CHAPTER 1: KIDS TODAY

Abstract
Public investment in early childhood education has expanded dramatically in recent
years. Despite this investment, we have little empirical evidence on whether
children today enter school with different skills than they did in the late nineties.
Using two large, nationally representative datasets, this paper documents how
students entering kindergarten in 2010 compare to those who entered in 1998 in
terms of their teacher-reported math, literacy and behavioral skills. Our results
indicate that students in the more recent cohort entered kindergarten substantially
more proficient at both math and literacy skills. Increases in academic skills over
this period were particularly pronounced among black children. Implications for

policy are discussed.



CHAPTER 1: KIDS TODAY

Over the past two decades, public investment in early childhood education has
grown rapidly. Between 2001 and 2014 state spending on preschool initiatives
more than doubled from $2.4 to $5.6 billion and since the early nineties the number
of children in public preschool has also nearly doubled (Barnett, Carolan, Squires,
Clarke Brown, & Horowitz, 2015; U.S. Census Bureau, 2015). Many states have
recently introduced early learning standards, more restrictive quality regulations
for early childhood education providers, and Quality Rating and Improvement
Systems (QRIS), accountability systems that incentivize quality improvements in
early childhood settings (The Build Initiative & Child Trends, 2015).

Despite the unprecedented interest and investment in early education, we
have little empirical evidence on whether children entering kindergarten in recent
years have stronger math and literacy skills at school entry than they did in the past,
and relatedly whether their behavioral skills have changed. Although datasets like
the National Assessment of Educational Progress (NAEP) have long allowed for
comparisons over time in the academic achievement of elementary, middle and high
school aged students, until now we have had no national data that would allow for
comparisons across cohorts of children at kindergarten entry. The current paper
aims to fill this gap.

Using two nationally representative samples of children entering
kindergarten in 1998 and 2010 this paper asks three related research questions:

1. To what extent do children who entered kindergarten in 2010 differ from

those who entered school in 1998 with respect to teacher-reported measures
of math, literacy & behavior?



CHAPTER 1: KIDS TODAY

2. Do changes in demographic characteristics, preschool participation and
other observable factors over this period explain observed changes in school
readiness?

3. Do changes in school readiness over time differ across racial and socio-
economic subgroups leading to changes in school-entry achievement gaps?

Background
Some research indicates that children’s early academic skills are strongly predictive
of outcomes well into the future, including college attendance, home ownership,
earnings, and retirement savings (Chetty et al., 2011). It is also well documented
that by kindergarten entry there are large achievement gaps based on race and
income, and that these gaps persist as children proceed through school (Fryer &
Levitt, 2004; Reardon, 2011).

Over the past three decades a large body of evidence from education,
developmental psychology, neuroscience, and economics has demonstrated that
early childhood is a particularly malleable time in the life course and that
interventions targeted towards this period can have both long-lasting and cost-
effective impacts (Bassok & Loeb, 2015; Heckman, 2006; Shonkoff & Phillips, 2000).
Bioecological theory suggests that optimal development occurs when children
experience consistent and supportive interactions with the people and objects in
their immediate environment (Bronfenbrenner, 1979; Bronfenbrenner & Morris,
2006). By providing a stimulating and enriching environment for children in the
years before kindergarten, early interventions can potentially prevent gaps from
developing, or mitigate their severity. Indeed, a large body of evidence suggests

early childhood programs can have important short- and long-term benefits
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(Camilli, Vargas, Ryan, & Barnett, 2010; Campbell et al., 2012; Deming, 2009;
Schweinhart et al., 2005; Weiland & Yoshikawa, 2013).

Growing understanding of both the importance of early childhood in the life
course and the documented benefits of high-quality preschool interventions has led
to a sharp increase in public support for early childhood opportunities. One
plausible, though untested, hypothesis is that the rapid expansion of public
preschool since the late nineties has led to an improvement in children’s “school
readiness” broadly defined.

The limited existing evidence does support the notion that children are
entering schools more “ready” than they once were. Using repeated, nationally
representative surveys of parents with children ages 3-6, a recent report showed
that between 1993 and 2012, the percentage of parents who said their child could
recognize all the letters in the alphabet nearly doubled from 21 to 38 percent (Child
Trends, 2015). Similarly, the percentage of parents that indicated their children
could count to 20 increased by 16 percentage points. Although that study relied
solely on parent reports of four relatively crude measures of children’s school
readiness skills, the findings suggest that young children acquire basic academic
skills at an earlier age than they once did.

Similarly, three states that have been conducting school readiness
assessments for over a decade recently released reports that indicate children are
increasingly arriving at kindergarten “ready to learn” based on assessments at
school entry (Maryland State Department of Education, 2014; Minnesota

Department of Education, 2013; Virginia Performs, 2015).
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CHAPTER 1: KIDS TODAY

While these trends are aligned with our hypothesis, to date there has not
been a systematic empirical study documenting national changes in school
readiness over time. This is the primary goal of the current study. In addition, we
examine whether changes in school readiness over time have differed across groups
of children. Because the majority of public early childhood programs are targeted
towards low-income students (Barnett et al 2015) we might expect that
improvements in children’s academic skills at kindergarten entry would be
particularly pronounced among low-income and minority children. Consistent with
this hypothesis, recent work by Reardon & Portilla (2015) demonstrates that
between 1998 and 2010 racial and income-based gaps in reading and math scores at
school entry have narrowed. Note, however, that the narrowing achievement gaps
documented tell us nothing about changes in the levels of academic skills at school
entry (i.e. gaps could narrow even if average school readiness skills have dropped or
stayed the same). In the current study we explore whether non-white and poor
children experienced greater changes in academic outcomes than did their peers.

Finally, the current study adds to the existing literature by documenting
national trends in children’s behavioral skills at school entry. It is difficult to provide
directional hypotheses about changes over time in children’s behavior. On one hand,
if more children are experiencing preschool in the year prior to kindergarten,
perhaps they enter kindergarten more prepared to meet classroom norms and
behavioral expectations. On the other hand, research demonstrates that preschool
participation is negatively associated behavioral outcomes in subsequent years

(Belsky et al., 2007; Loeb, Bridges, Bassok, Fuller, & Rumberger, 2007). Researchers
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CHAPTER 1: KIDS TODAY

have also hypothesized that exposure to structured literacy or math curriculum in
early childhood may be associated with stress, problem behaviors or other
unintended behavioral consequences (Christakis, 2016; Stipek et al., 1998; Stipek,
Feiler, Daniels, & Milburn, 1995). We provide descriptive evidence to address these
hypotheses.
Method

Data
The National Center for Education Statistics (NCES) has tracked two large,
nationally representative cohorts of children longitudinally starting in kindergarten
through its Early Childhood Longitudinal Study (ECLS) program. The first cohort
began kindergarten in 1998 and the second started in 2010.1 Because the studies
provide largely overlapping and comparable measures (West, Denton, & Germino-
Hausken, 2000; West, Denton, & Reaney, 2001), the combined datasets provide a
unique opportunity to assess whether there have been nationwide changes in
school readiness, both for the overall population and for specific subgroups, over a
period characterized by heightened investment in early childhood.

Each dataset was collected using a multi-stage probability sample design;
children were selected from schools which were first selected from “primary
sampling units” (counties or groups of counties). Schools and primary sampling

units were both chosen with probability proportional to size. Both datasets include

! The more recent ECLS-K cohort began collecting data from students in the fall of
2010 but is officially referred to as the ECLS-K 2011. This paper, however, uses data
collected in the fall, so the years of the study are more accurately reported as 1998
and 2010

12
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direct student assessments of children as well as parent and teacher surveys in the
fall and spring of the kindergarten year, and a school administrator survey in the
spring (Tourangeau, Nord, L&, Sorongon, & Najarian, 2009). The original ECLS-K
followed students through 8th grade, and the 2010 cohort will be followed through
fifth grade. We limit our analysis to first-time kindergarteners in each cohort. We
limit our sample to observations with non-missing data for all outcomes considered,
and construct two separate samples when considering academic and behavioral
outcomes. The academic sample includes approximately 16,050 students in 1998
and 13,500 in 2010, and the behavioral sample includes approximately 14,750 and
11,900 students in 1998 and 2010 respectively (all sample sizes rounded to the
nearest 50 in accordance with NCES guidelines).

We conduct multiple imputation using chained equations to avoid the bias
that may arise when analyzing complete-case data. Our imputation model accounts
for all the covariates that we later include in our analysis (i.e. demographics, home
environment, and kindergarten teacher characteristics), and we impute
independent but not dependent variables. Multiple imputation was conducted using
the MI command in Stata, and following Allison (2012) 20 imputed datasets were
generated.

Measures of school readiness. The ECLS-K datasets contain multiple
potential measures of children’s school readiness including direct assessments and
teacher-reported measures of early literacy and mathematics knowledge, as well as

teacher-reported measures of children’s behavior.
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CHAPTER 1: KIDS TODAY

Teacher-reported measures. Ideally, to analyze changes in students’ math
and literacy ability over time we would compare direct assessments across the two
cohorts. Although both ECLS-K waves directly assessed students’ math and literacy
ability, these assessments are not directly comparable across the two cohorts
(Tourangeau et al., 2013). As a result, this analysis relies on teacher-reported
measures of student skills at kindergarten entry.

Existing research demonstrates that teachers’ assessments of students’
cognitive skills are strongly correlated with both current and future direct
assessments (Hecht & Greenfield, 2001; Hoge & Coladarci, 1989; Teisl, Mazzocco, &
Myers, 2001). This pattern certainly holds in both waves of the ECLS-K as shown in
Appendix 1A. The table also highlights that for the earlier cohort, teacher-reported
measures of children’s early readiness skills are predictive of direct assessments not
only in kindergarten but all the way through eighth grade.

Despite the strong correlation between teacher reports and direct
assessments, caution is warranted when using teacher assessments to measure
children’s “true” ability. Earlier studies have shown that a portion of the variation in
teacher assessments of young children is explained by both teacher characteristics
(e.g. education levels, experience) and child characteristics (e.g. race, socio-
economic status (SES)) (Kilday, Kinzie, Mashburn, & Whittaker, 2012; Mashburn,
Hamre, Downer, & Pianta, 2006). Despite this, teacher assessments are the most

widely-used, cost-effective and efficient method for assessing young children. In

fact, teachers’ extensive interactions with children may allow them unique insights
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and knowledge not captured by direct assessments (Epstein, Schweinhart, DeBruin-
Parecki, & Robin, 2004).

A further concern when using teacher assessments to track changes in
children’s skills over time is that observed changes may be driven in part by changes
over time in how teachers perceive children or in teacher’s approaches to assessing
children. We have no way to definitively assess whether teachers have changed the
way they assign ratings over time, an important limitation we return to at the end of
the paper.

Academic outcomes. Both ECLS-K datasets include teacher-reported
measures of student proficiency across a broad range of math and literacy skills. In
the first months of kindergarten (September-December), teachers were asked to
rate each child’s proficiency in the following 14 domains on a scale from 1 (“Child
has not yet demonstrated skill”) to 5 (“Child demonstrates skill competently and

consistently”):2

?We omit students from our analysis if their teachers reported that topics had not
yet been introduced in their classrooms because teachers in these cases have not
had a chance to assess student proficiency. However, this exclusion could bias our
results if these types of students generally were less proficient than students for
whom teachers provided ratings. We performed a bounding exercise to explore the
extent to which this could be driving our results. For the purposes of this exercise,
we assumed that all students who were missing data for a given skill were not
proficient at that skill (i.e. that they were the lowest level of proficiency). We then
re-ran our analysis and present results in Appendix 1E. The results for literacy are
quite similar to our main results, suggesting that these results are unlikely to suffer
from this type of bias. Estimates for differences in math across time are about 60%
as large as our main results. Notably, even using this extremely conservative
assumption, we find meaningful differences over time in student reading and math
abilities.

15
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Math skills

e Sorts math materials by various rules and attributes
e Orders groups of objects (by height, color, etc.)

e Understands relative quantities

e Solves problems using numbers

e Understands graphing activities

e Uses instruments accurately for measuring

e Uses a variety of strategies to solve math problems

Language and literacy skills ("Literacy")

Uses complex sentence structures

Understands and interprets stories read to him/her
Easily names all upper and lower case letters
Predicts what will happen next in stories

Reads simple books independently

Demonstrates early writing behaviors

Understands conventions of print

We analyze changes in proficiency over time for each individual skill, and also
construct three summary measures for each subject. First, to construct measures of
students’ overall proficiency in math and literacy, we average across the items
within each subject (e.g. the average of 7 math skills is the “overall math”
proficiency). Next, for each subject we construct indicator variables labeled “low
proficiency” and “high proficiency” to indicate whether students were in the tails of
the distribution. Specifically, we define “low proficiency” to mean that a student was
rated either a 1 or 2 on at least half of the skills considered, and “high proficiency” to
mean that a student was rated either a 4 or 5 on at least half of the skills. For
example a student who was rated a 1 or 2 on at least 4 of 7 math skills would be
classified as having low math proficiency.

Because teacher assessments were collected during the first few months of

kindergarten, they are not “pure” measures of student knowledge at school entry
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CHAPTER 1: KIDS TODAY

and may be capturing, in part, skills gained during the beginning of the school year.
This concern is lessened because the data collection period is extremely similar
across the two studies. All of our estimates also control for the amount of time that
children spent in kindergarten before assessment.

Behavioral outcomes. In the fall of the kindergarten year, teachers
completed a version of the Social Skills Rating System (Gresham & Elliott, 1990), a
widely used assessment of social and emotional development, and a scale that
measures student approaches to learning. Respondents were asked to rate the
frequency of different types of student behavior on a scale from 1 ("Never exhibits
behavior") to 4 ("Exhibits behavior frequently"). These items were then combined
into “subscales” which capture different dimensions of student behavior. The ECLS-
K contains information about five subscales, which we report along with both the
number of items and the subscale reliability coefficients. Reliability coefficients
were quite similar across cohorts, so we report pooled coefficients here for all
subscales except one (approaches to learning), which differed slightly in the number
of items across cohorts. The five subscales were self-control (4 items, reliably
coefficient (RC) = .85), interpersonal skills (5 items, RC = .88), externalizing problem
behavior (5 items, RC =.89), internalizing problem behavior (4 items, RC =.80) and
approaches to learning (6 items in 1998, RC =.89; 7 items in 2010, RC =.91).

These behavioral measures have skewed distributions, in that teachers
report kindergarteners are generally well-behaved. Following Grimm et al. (2010),
we address this issue by dichotomizing behavioral measures to construct indicators

of problem behavior. Three of the measures considered indicate positive behavior
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(i.e. self-control, interpersonal behavior, approaches to learning) and so for these
we construct indicators for whether a student was at least 1 SD below the 1998
mean. By contrast, for the two outcomes indicating negative behavior (i.e.
internalizing and externalizing) we construct indicators for whether a student was
atleast 1 SD above the 1998 mean.

Early childhood experiences. To measure access and exposure to early
childhood education we use parent reports of the type of care their children
received in the year prior to kindergarten. Specifically, we account for whether a
child attended "formal"” care (defined as either Head Start, pre-kindergarten or
center-based care), whether a child attended a public formal care program, the
number of hours a child spent in formal care each week, and whether a child
attended kindergarten and prekindergarten in the same building, a proxy for school-
based prekindergarten, which is associated with greater academic benefits for
children (Magnuson, Ruhm, & Waldfogel, 2007). We also consider principal reports
of whether the child's kindergarten school also offers prekindergarten. Appendix 1B
provides descriptive statistics for these and all other variables included in our
analysis, separately by cohort. We do not observe meaningful changes in formal care
utilization; about two thirds of children attended formal care in both waves.
However, consistent with heightened investments in public preschool, we note
substantial increases in publicly-funded preschool and in elementary schools

offering kindergarten programs.
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Additional covariates. We disaggregate our analysis by race and a measure
of SES constructed from parental income, education, and occupational prestige,
which we divide into quintiles.

Although this manuscript is motivated by the rapid expansion of public early
childhood education opportunities, many other factors changed over the study
period, and in a final set of analyses we assess whether changes in three other sets
of covariates explain changes in school readiness: demographic characteristics of
children and families; children’s home learning environment and parental
interactions; and teacher characteristics. A key strength of the ECLS-K datasets is
that they provide unusually rich data about these measures.

Because demographic changes may be associated with changes over time in
children’s school readiness, we account for age (both at kindergarten entry and at
assessment), gender, whether children were born in the U.S., whether they are U.S.
citizens, and whether English is the primary language (or spoken at all) in children’s
homes. We also account for the region of the country in which children reside.
Appendix 1B highlights changes in these variables over time; most notable is the
increase in the percentage of Hispanic kindergarteners. In a recent study, Bassok et
al. (2016) use the same ECLS datasets leveraged in the current study to examine
changes over time in early childhood experiences . That analysis showed substantial
increases in the time parents spent engaging with their children, the amount of
learning materials children had in the home (e.g. books, educational computer
games), and the expectations parents held about school readiness. Further, many of

these measures increased disproportionately among low-income children.
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These changes may have had meaningful implications for children’s school
readiness and to address this we include a host of measures of children’s home
environments. Parents were asked about the frequency with which they do
activities with their children, such as reading books, playing games, and doing
chores. Parents were also asked to rate the extent to which they think a number of
skills are important for school readiness. These skills include counting to 20,
knowing the letters of the alphabet, sharing with others, using a pencil, paying
attention/sitting still, and communicating needs/wants verbally. Parents were also
asked a series of questions regarding their child’s use of computers in the home.
They were asked whether their child uses a computer, how frequently, and whether
the child uses the computer to access the internet and for educational purposes.
Appendix 1B highlights systematic increases across many of these measures.

Finally, kindergarten teachers reported detailed information about their
demographics, teaching experience, and education. We include these measures
because earlier studies have highlighted the association between teacher
characteristics and their assessments of child outcomes in early childhood settings
(Mashburn et al., 2006).

Analysis
We compare measures of school readiness over time using Ordinary Least Squares
(OLS) (and Linear Probability Models for the dichotomous outcome variables).3 To

describe changes over time in these measures, we specify the following model:

*> Some of our outcomes are dichotomous and are thus most appropriately modeled
using a limited dependent variable specification. We have estimated logit models for
all dichotomous outcomes considered in this paper and the results are strikingly
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yi = Bo+ B1ECLS2010; + B2Age; + &i (0)
Here, yi refers to either an academic or behavioral outcome for student 7, and
ECLS2010;is an indicator set to 1 if student i was part of the 2010 ECLS-K cohort,
and set to 0 if the student was part of the 1998 cohort. Age; represents student i’s
age in months both at kindergarten entry and at the time of assessment. This
controls for potential differences in age across cohorts that may be confounded with
differences in cognitive and social abilities, as well as differences in timing of
assessments across cohorts. g represents an error term with mean 0. ; is the
coefficient of interest, and it provides an estimate of the (age-adjusted) difference
across cohorts for each outcome variable. We also employ probability weights that
adjust for non-response, making the results nationally representative. Standard
errors are clustered at the teacher level.

After describing the raw magnitude of the changes over time, we explore
how the results change when accounting for changes in demographics across this
time. Here, we estimate the following model:

yi = Bo + B1ECLS2010; + B2Agei + B3Demographicsi’ + (D
where Demographics;’is a vector that includes race, SES, ELL status, and whether
the child is U.S. born or a U.S. citizen. We use 31 from model (1) as the starting point
from which we will try to account for differences across cohorts using observable
measures of preschool attendance, the home environment, and kindergarten

teacher characteristics. Here, we estimate the following series of models:

similar to those from the OLS models. As a result, we present OLS estimates to
facilitate easier interpretation.
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yi = Bo + B1ECLS2010; + B2Agei + B3Demographicsi’ + fsPreschooli’ + & (2)

yi = Bo + B1ECLS2010; + B2Agei + BsDemographicsi’ + BsPreschool’ (3)
+ BsHome_env; + BsK_tch_chars;’ + ¢

Here, Preschool;’ is a vector that includes variables relating to preschool care in the
year before kindergarten. Home_env;’ is a vector that includes parent beliefs about the
importance of different skills for kindergarten readiness, activities in which the
child participates, and measures of computer availability and use. K tch_chars/
includes information about kindergarten teachers’ background and qualifications.
To the extent that we find differences in 31 between model (1) and models (2) or (3),
this would suggest that changes in student outcomes were explained, at least partly,
by the included covariates. Finally, we examine whether differences in student
outcomes across cohorts vary by race and socioeconomic status. Here, we estimate
models of the form:

yi = Bo+ B1ECLS2010; + B2Agei + B3Racei’ + B4ECLS2010;+ Race;’ + &; (4)

yi = Bo+ B1ECLS2010; + B2Age; + BsSESQL; + BsECLS2010;+ SESQLi+& (5)

In model (4), Race;’ includes indicators for whether a student is black, Hispanic,
Asian, or other nonwhite (omitting white). These indicators are then each interacted
with the 2010 cohort to explore whether there were disproportionate changes over
time for students of differing race/ethnicity. In model (5), we include an indicator
for whether a student was in the lowest SES quintile (i.e. the poorest children), and
also interact that indicator with the 2010 cohort, to explore whether there were
disproportionate changes among the lowest income students. Across both models,

the coefficients of interest are the (345, which estimate the extent to which
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differences in school readiness between cohorts differed by race and SES. These
coefficients can be interpreted as changes in school readiness relative to white
students and students in the top four SES quintiles, respectively.

Results

Changes in academic sKills at school-entry. Figure 1.1 presents the
distribution for four sample measures of kindergarten readiness (e.g. reads simple
books independently, understands relative quantity). The grey bars show the
distribution of these skills in 1998 and the unshaded bars show the distribution in
2010. In all cases we observe the distribution shifting to the right, indicating that in
2010 teachers reported stronger academic skills for their incoming kindergarteners
relative to 1998. The pattern is particularly pronounced for letter recognition. In
1998, approximately a quarter of children were rated by their teacher as “not yet”
demonstrating that skill, and 15 percent were demonstrated the skill consistently.
By 2010 the distribution reversed, with only 15 percent entering not yet recognizing
letters and 25 percent doing so consistently. Appendix 1A shows similar figures for
all the literacy and math outcomes considered, and shows that to varying degrees
this pattern is consistent across all items considered.

In Table 1.1 - Panel A we present changes over the period in our measures of
math and literacy proficiency. Model 0 shows results that control only for student
age at kindergarten entry and at assessment, and thus addresses our first research
question about “raw” changes in school readiness over time. These results mirror
the patterns we see in Figure 1.1. Strikingly, students in the 2010 cohort were rated

about .25 standard deviations (SD) higher on both math and literacy skills than their
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1998 counterparts. Changes were apparent throughout the ability distribution; in
both math and literacy we see drops in the percentage of children who were
classified as “low proficiency” and increases in the percent that are labeled “high
proficiency”.

Next we assess to the extent to which these changes are explained by
observable covariates. Controlling for demographic characteristics (Model 1), does
not explain away the changes over time; rather, differences across cohorts are
slightly larger in these models. Counter to our expectations, including measures of
preschool participation (Model 2) does not account for any of the differences across
time for either math or literacy. Adding a rich set of controls for home environment
and kindergarten teacher characteristics (Model 3) accounts for roughly 1/5to 1/3
of the differences across cohorts.

Table 1.1 - Panel B shows changes in teacher-reported behavioral measures
over time. Here, we find no overall changes over time on self-control, interpersonal
skills or externalizing problem behaviors). However, teachers reported that children
in 2010 showed poorer approaches to learning, which measures children’s ability to
pay attention or adapt to changes in routines. Conversely, they reported that
children in the more recent cohort were less likely to demonstrate internalizing
problem behaviors, which measure children’s shyness or loneliness. Including an
increasingly rich set of covariates does not explain any of these differences over
time.

Differences in patterns by race and socio-economic status. Figure 1.2

shows how teacher-reported math proficiency changed over time disaggregated by
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race and SES. We present the percentage of children that were low proficiency and
high proficiency in each cohort. Appendix 1D provides an analogous figure for
literacy. A few patterns emerge. First, across both math and literacy, we see that
white children are rated as having higher kindergarten readiness skills relative to
black and Hispanic children (i.e. more children are classified as “high proficiency”
and fewer as “low proficiency”), and similarly that children in the top four quintiles
of SES are rated substantially higher than those in the bottom quintile.

The figures also indicate that teachers ranked all groups higher in 2010 than
in 1998. For all subgroups considered we see drops in the percentage of children at
the bottom and increases in the percentage of children at the top. Notably, the
overall changes shown in this figure are more pronounced among black children
than among other groups. For example, while the percentage of white children who
demonstrated low proficiency in math dropped by about 8 percentage points over
this period, the same percentage of black children dropped by 15 percentage points,
almost double. Conversely, the percentage of white children who were classified as
high proficiency in math increased by 9 percentage points from 1998 to 2010, and
the corresponding increase for black students was 13 percentage points.

In Table 1.2 we formally examine differences in math and literacy proficiency
across subgroups within a regression framework. The top panel explores how
changes differ by race/ethnicity. These findings mirror those from Figure 1.2. In
particular, while all children experienced increases over this time, the magnitude of
changes for black children was disproportionately larger both in literacy and in

math, and across each of our summary measures. There is little evidence of
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disproportionate changes among Hispanic students, though they did improve on
math at a marginally higher rate relative to white peers.

The bottom panel of Table 1.2 shows how changes over time in math and
literacy proficiency differ for the poorest children. Again, early math and literacy
proficiency increased across the board. We do not find much evidence that children
in the lowest socioeconomic quintile showed greater gains over this period, though
there is marginal evidence of greater growth in this group for math.

Discussion & Conclusions

This study provides the first nationally representative examination of
changes in children’s school readiness over time across both academic and
behavioral measures. We find that children are arriving at school with a different set
of skills than they were in the late nineties, as measured by teacher assessments. In
particular, children are entering kindergarten more proficient across a variety of
math and reading skills. These changes are sizable. One way to think about the
magnitude of the changes in academic readiness observed in the current study is
relative to the growth observed from the fall to the spring of kindergarten for the
1998 cohort. In 1998 students’ average score on the overall math measure was 2.51
in the fall and 3.62 in the spring. Students in 2010 started kindergarten at an
average score of 2.70 in the fall. This suggests that students arriving at kindergarten
in 2010 had already learned about 17 percent of what they previously would have
learned in kindergarten. For literacy the change is just slightly smaller.

Notably, the changes we observe in the current study were not limited to a

single subgroup. We see increases in reading and math readiness across all students
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regardless of race or SES, and throughout the distribution of school readiness skills.
However, we find particularly large gains in math and literacy proficiency among
black children, relative to their white peers. We also find modest but suggestive
evidence that math skills increased more among Hispanic children and children in
the lowest SES quintile, relative to their white and higher SES peers.

These findings are encouraging and suggest a narrowing in the “school
readiness” gap. The patterns are largely consistent with recent research that
documents narrowing of race and income-based gaps using direct measures of
cognitive skills (Reardon & Portilla, 2015). Taken together, these studies suggest that
since the late nineties early achievement gaps are narrowing and simultaneously
that the skills and knowledge children possess when entering school are increasing.

This is an intriguing result and has important implications for the way we
structure children’s early learning experiences. If children are entering kindergarten
with a different set of skills than they once were, it is essential that kindergarten
teachers are responsive to these changes. Recent work suggests that there is
misalignment between children’s skills at school entry and the type of instruction
they receive in kindergarten, with children spending too much time on skills they
already know (Engel, Claessens, & Finch, 2013). Note that our findings do not imply
that kindergarten needs to get more demanding or challenging. Rather, there is a
need to better understand what skills children already have at school entry, and
how kindergarten can support their development both academically and more

broadly.
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In the current paper we explored whether increased math and literacy skills
at kindergarten entry might have come at a cost in the form of worse behavioral
outcomes. Our results here are mixed. We find no differences in teacher-reported
behavioral outcomes for self-control, interpersonal skills or externalizing behavior
and actually document a reduction in internalizing problem behavior. Teachers did,
however, rate the 2010 cohort somewhat less favorably with respect to their
“approaches to learning,” a measure that captures children’s eagerness to learn,
along with their ability to work independently, persist in completing tasks, and pay
attention.

One potential explanation for this shift is the changing nature of kindergarten
classrooms. In 2010, kindergarteners spent far more time using textbooks and
worksheets, being assessed using standardized tests, and participating in teacher-
directed instruction (Bassok, Latham, & Rorem, 2016). They also had far fewer
opportunities for child-selected activities, art, music, and hands-on exploration.
Perhaps then, kindergarten in 2010 required higher levels of focus, persistence and
attention than the kindergarten classrooms in the earlier period. It is not
immediately clear what might be driving the drop in internalizing problem
behaviors, or why we observe improvements in one behavioral measure but
declines in another.

Implications & Next Steps
Our study was motivated by the rapid increase in public investments in early
childhood education. We hypothesized that improved access to early childhood

learning opportunities has led to improved school readiness, particularly for low-
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income and minority children. Although we document trends in school readiness
consistent with this hypothesis, our measures of preschool participation failed to
explain any of the observed changes in school readiness. This surprising result was
counter to our expectations.

One potential explanation is that the changes we are observing over time are
driven by changes in the quality of the child care experiences children have, or
changes in the academic focus of these settings. There has been substantial public
investment in improving quality both by moving children from informal to formal
settings, and by investing in quality enhancements across sectors. Unfortunately, the
ECLS-K data do not provide any information about quality measures.

The rich ECLS data allowed us to examine the extent to which a host of
covariates measuring child and family demographic characteristics, children’s early
home environments and kindergarten teacher characteristics explain changes over
time in school readiness. When we include all of these covariates we are able to
explain about a fifth of the change in math skills and a third of the change in literacy
skills. While this is a substantial portion of the change, it raises important questions
about what other factors may be driving the increases in school readiness over time.
A better understanding of the mechanism driving the observed shifts is essential for
understanding how to target new public initiatives or modify existing ones.

More research is also needed to assess whether the changes we observed in
teacher-reported outcomes persist as children progress through school, particularly
with respect to direct assessments of skills. We cannot fully answer this question

until the new ECLS cohort advances through school and a cross-walk is available to
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make comparisons of the direct assessments across cohorts. That said, we examined
whether differences across our two cohorts were still evident at the end of the
kindergarten year (results available upon request). We find that differences across
cohorts in teacher-rated early academic skills are even larger at the end of
kindergarten than they are at the beginning. In addition, the increases observed in
the current study are largely mirrored in increasing fourth grade reading and math
scores on the National Assessment of Educational Progress (U.S. Department of
Education, 2013). These patterns, combined with state reports of rising school
readiness over time, bolster our confidence that the teacher-reported measures are

capturing “true” changes in children’s knowledge at school entry.
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Table 1.1 Differences in teacher-rated academic and behavioral outcomes, across cohorts (OLS estimates)

Panel A - Math and literacy proficiency

Panel B - Behavioral outcomes

(0) (1) (2) (3) (0) (1) (2) (3)
Math Poor self control 0.01* 0.02* 0.01 0.01
Overallt 0.25%%  0.28**  (0.28**  (.23%** (0.01) (0.01) (0.01) (0.01)
(0.02) (0.02) (0.02) (0.02)
Low proficiency -0.10%*  -0.11*% -0.11*** -0.09*** Poor interpersonal behavior -0.01 -0.01 -0.01+ 0.00
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
High proficiency 0.09*  0.10***  0.10***  (0.08***
(0.01) (0.01) (0.01) (0.01) Poor approaches to learning  0.05*** 0.05*** 0.05*** 0.06***
Literacy (0.01) (0.01) (0.01) (0.01)
Overallt 0.23*  0.26%*  0.26%*  (0.18***
(0.02) (0.02) (0.02) (0.02) High externalizing behavior 0.00 0.00 -0.01 0.00
Low proficiency -0.09**  -0.10%** -0.10*** -0.08*** (0.01) (0.01) (0.01) (0.01)
(0.01) (0.01) (0.01) (0.01)
High proficiency 0.05**  0.06***  0.06***  0.04*** High internalizing behavior  -0.02*** -0.02*** -0.02*** -0.02%**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
N 29550 29550 29550 29550 N 26650 26650 26650 26650
Age X X X X Age X X X X
Demographics X X X Demographics X X X
Preschool variables X X Preschool variables X X
Home environment variables X Home environment variables X
Kindergarten teacher characteristics X Kindergarten teacher characteristics X

Note. Each coefficient comes from a separate regression where an outcome was regressed on an indicator for the 2010 cohort. Standard
errors are clustered at the teacher level.
tMeasure has been standardized to have mean 0 and SD 1.
+p<.1*p<.05** p<.01 ***p <.001
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Table 1.2 Differences in teacher-rated math and literacy proficiency across
cohorts, by race and SES (OLS estimates)

Panel A. Differences by race

Math Literacy
Overallt Low High Overallt Low High
2010 cohort 0.22%%% -0.08*** (.08*** 0.21%% -0.08*** (.05***
(0.03) (0.01) (0.01) (0.03) (0.01) (0.01)
Black*2010 0.13* -0.06** 0.04+ 0.10*  -0.05*  0.04*
(0.05) (0.02) (0.02) (0.05) (0.02) (0.02)
Hispanic*2010 0.08+ -0.03 0.00 0.04 -0.03 0.00
(0.04) (0.02) (0.02) (0.04) (0.02) (0.02)
Asian*2010 0.08 -0.02 0.01 0.11 -0.01 0.03
(0.09) (0.04) (0.03) (0.09) (0.04) (0.03)
N 29550 29550 29550 29550 29550 29550
Panel B. Differences by SES
Math Literacy
Overallt Low High Overallt Low High
2010 cohort 0.24** -0.09** (0.09%** 0.23* -0.08*** (.05%**
(0.03) (0.01) (0.01) (0.02) (0.01) (0.01)
SESQ1*2010 0.06+ -0.02 0.00 0.01 -0.03 -0.01

(0.04) (0.02) (0.01) (0.03) (0.02) (0.01)

N 29550 29550 29550 29550 29550 29550

Note. Each coefficient comes from a separate regression where outcomes were
regressed on an indicator for the 2010 cohort and interactions between this indicator
and either race (omitting white) or the lowest SES quintile (omitting the top four
quintiles). Regressions that use race indicators also included "other race" as a category
(results not shown). All regressions control for both children's age at kindergarten
entry and their age at assessment. Standard errors are clustered at the teacher level.
tMeasure has been standardized to have mean 0 and SD 1.

+ p<.1*p<.05* p<.01 **p<.001
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Figure 1.1 Distribution of selected teacher-reported literacy and math skills
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Figure 1.2 Percentage of students who were low and high proficiency in math across cohorts
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Appendix 1A. Correlations between teacher-reported measures and direct student assessments

Direct assessments
ECLS-K 2010 ECLS-K 1998
Math proficiency Kindergarten Kindergarten 3rdgrade 5thgrade 8th grade
Teacher reported
Overall 0.52 0.49 0.40 0.39 0.37
High proficiency 0.38 0.33 0.26 0.25 0.24
Low proficiency -0.42 -0.39 -0.34 -0.33 -0.31
Direct math assessment - 1.00 0.68 0.63 0.58
Literacy proficiency Kindergarten Kindergarten 3rdgrade 5thgrade 8th grade
Teacher reported
Overall 0.65 0.57 0.46 0.44 0.38
High proficiency 0.48 0.43 0.33 0.31 0.27
Low proficiency -0.50 -0.43 -0.38 -0.36 -0.31
Direct literacy assessment - 1.00 0.57 0.52 0.45

Note. Direct assessments were intended to measures broad student ability in math and literacy. These
assessments were administered in the fall of the kindergarten year, and in the spring of the 3rd, 5th, and

8th grade years.
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Appendix 1B. Covariate descriptive statistics

1998 2010 1998 2010
Demographics Kindergarten teacher characteristics
White 0.58 0.52 *** Male 0.02 0.02 **
Black 0.16  0.13 *** Age 41.66 42.12 **

Hispanic 0.19 0.25 *** White 091 091

Asian 0.03  0.04 *** Black 0.07 0.06
Male 0.51 0.51 Hispanic 0.07  0.10 ***

Age in Aug. of kindergarten (months) 65.76 65.96 *** Asian 0.02 0.02
Speaks language other than English 0.22 0.24 **+* Bachelor's degree (no graduate) 0.62  0.53 ***
Does not speak English 0.03 0.03 Graduate degree 0.37 0.47 ***
Not U.S. born 0.03 0.03 Years teaching kindergarten 8.99  8.72 **

Non-citizen 0.02 0.01 Years teaching at current school 9.16 9.13
Public school 0.86 0.89 *** Certified in elementary education 0.86 0.86 ***

Certified in Early childhood education 054 054*
Preschool variables Took coursework in...

Attended formal pre-k care+ 0.68 0.67 * Early childhood education 092 0.86 ***
Hrs/wk attended pre-k 14.66 15.56 *** Elementary education 0.97 0.94 ***

Attended publicly funded pre-k 0.28 0.45 *** Special education 0.72  0.72
Attended pre-k/k in same building 0.12 0.17 *** English as a second language 0.24  0.38 ***
Attended K in school also offering pre-k 0.36  0.50 *** Child development 0.97 0.93 **
Methods of teaching reading 0.98 0.95 *+*
Methods of teaching math 0.95 0.91 ***
Methods of teaching science 091 0.82 ***

Note. +Head Start or Center-based care. * p<.05 ** p<.01 ***p<.001
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Appendix 1B. Covariate descriptive statistics (continued)

1998 2010 1998 2010
Home environment variables
Proportion of parents rating the following skills
"very important” or "essential”: Outcome variables
Knowing most of the letters 0.69 0.82 *** Academic
Counting to 20 0.61 0.75 *** Overall math 2.51 2.70 ***
Taking turns/sharing 095 0.95* Low math proficiency 0.57 0.50 ***
Using a pencil /paintbrush 0.73 0.83 *** High math proficiency 0.19 0.26 ***
Sitting still/paying attention 0.84 0.86 *** Overall literacy 246 2.64 ***
Communicating verbally 0.94 0.96 *** Low literacy proficiency 0.24 0.19 *+*
High literacy proficiency 0.22 0.25 ***
Proportion of parents who report doing the
following activities with their children every day: Behavioral
Reading books 0.45 (.52 *** Poor self control 0.15 0.17 **
Telling stories 0.25 0.40 **+* Poor interpersonal behavior 0.17 0.16
Singing songs 0.45 0.45 Poor approaches to learning 0.17 0.23 ***
Doing chores 0.53 0.52 High externalizing behavior  0.13 0.13
Playing games 0.22 0.24 **+* High internalizing behavior 0.12 0.09 **+*
Talking about nature/science 0.10 0.12 ***
Building something 0.14 0.17 ***
Playing sports/exercising 0.22 0.25 ***
Computer use
Child uses computer at home 0.55 0.74 ***
Uses computer every day 0.09 0.171 ***
Uses computer for educational pur 0.49 0.64 ***
Uses the computer for internet 0.07 0.47 ***
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Appendix 1C. Distribution of additional teacher-reported math and literacy skills
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Appendix 1D. Percentage of students who were low and high proficiency in literacy across cohorts
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Appendix 1E. Differences in teacher-rated student proficiency, across cohorts
(bounded OLS estimates)

(0) (1) (2) (3)
Math
Overallt 0.14**  0.16*%*  0.16%*  0.11***
(0.02) (0.02) (0.02) (0.02)
Low proficiency -0.07%%  -0.08**  -0.08%**  -0.06***
(0.01) (0.01) (0.01) (0.01)
High proficiency 0.06**  0.06™*  0.06™*  0.04***
(0.01) (0.01) (0.01) (0.01)
Literacy
Overallt 0.24**  0.28%*  0.28%*  (0.19**
(0.02) (0.02) (0.02) (0.02)
Low proficiency -0.10%%  -0.11**  -0.12*%  -0.09%**
(0.01) (0.01) (0.01) (0.01)
High proficiency 0.06™*  0.07**  0.07***  0.05***
(0.01) (0.01) (0.01) (0.01)
N 29550 29550 29550 29550
Age X X X X
Demographics X X X
Preschool variables X X
Home environment variables X
Kindergarten teacher characteristics X

Note. Each coefficient comes from a separate regression where an
outcome was regressed on an indicator for the 2010 cohort. Standard
errors are clustered at the teacher level.

tMeasure has been standardized to have mean 0 and SD 1.

+p<.1 *p<.05 ** p<.01 ***p<.001
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Chapter 2 - The effects of accountability incentives in early childhood
education

Daphna Bassok, Thomas Dee, & Scott Latham
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Abstract

Quality Rating and Improvement Systems (QRIS), or accountability systems in early
childhood, have been rapidly adopted by nearly all states in an effort to improve the
quality of early child care. However, we know little about whether two of the
primary mechanisms of accountability systems operate as theorized in the early
childhood context. Specifically, do differences in QRIS ratings induce either supply
or demand side responses in the early child care market? This paper examines these
questions in North Carolina using a regression discontinuity design. We find that
centers who were quasi-randomly assigned to a lower quality rating responded in
multiple ways, both by improving on an observed measure of quality, and by opting
out of the rating system entirely. We also find centers that were assigned lower star
ratings had lower enrollment five years after ratings were issued, which is
consistent with the hypothesis that parents responded to information about quality

by selectively enrolling away from centers with lower ratings.
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Alarge and consistent body of research has demonstrated that high-quality early
childhood experiences have the potential to narrow achievement gaps and improve
children’s life trajectories (Bassok & Loeb, 2015; Heckman, 2006; Yoshikawa et al.,
2013). Following this evidence, public investments in early childhood education
have increased dramatically in recent years. For instance, state spending for
preschool increased more than 150% between 2002 and 2015, from 2.4 to 6.2
billion (Barnett et al. 2016). At the same time, some of the best evidence on scaled-
up early childhood education suggests only modest, short-term benefits (Lipsey et
al. 2015, Puma et al. 2012).

Variation in program quality is one of the most common candidate
explanations for the at times lackluster impacts of scaled-up public preschool
initiatives (Yoshikawa et al, 2013). Despite striking investments in increasing access
to early childhood education, many of the programs children attend today are low
quality, particularly in low-income communities (Bassok, Greenberg, Fitzpatrick, &
Loeb, 2016; Bassok & Galdo, 2016). In the face of lower-than-expected returns to
increasing access to preschool, policymakers have recently focused on improving
the quality of early child care. For instance, through its Race to the Top - Early
Learning Challenge (RTT-ELC), the federal government has competitively allocated
roughly one billion dollars to 20 states since 2011, with the explicit goal of
improving access to high-quality early learning experiences. In 2014, the U.S.
Departments of Education and Health and Human Services awarded an additional
$250 million to states through their Preschool Development Grants, which required

a similar focus on quality.
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As part of this wave of support for increased quality in early childhood
settings, Quality Rating and Improvement Systems (QRIS) have emerged as a
widespread and potentially powerful policy lever. QRIS are accountability systems
that aim to improve the quality of the early child care sector. Similar to
accountability in other contexts, QRIS programs aim to drive improvements in two
ways. First, they establish quality standards and offer financial rewards to programs
that meet them. Second, they make information about program quality both public
and easily digestible for parents. To this end, they generally use tiered rating
systems (e.g. 1-5 stars) to distinguish between settings of varying quality. As of
February 2015, 39 states have statewide QRIS systems, and nearly all others are in
the planning or piloting phases (QRIS National Learning Network, 2015).

Despite substantial investment in early childhood accountability efforts,
there is very little evidence on whether these accountability systems have actually
improved quality in early childhood settings, and specifically whether their primary
mechanisms work as theorized. This project provides the first such evidence on this
high-profile policy initiative by examining North Carolina’s Star Rated License (SRL)
system, one of the oldest and most well established QRIS in the country. Specifically,
we examine the causal effects of receiving a higher versus lower QRIS rating on
several observed measures of program quality as well as on future program
enrollment. We leverage a regression discontinuity design, taking advantage of the
fact that small differences on a continuous measure of program quality led to
discontinuous “jumps” in the probability of earning a higher QRIS rating, and

address the following research questions:
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(1) What is the effect of being quasi-randomly assigned to a lower versus
higher QRIS rating on subsequent measures of program performance (e.g.
observer ratings, staff education/experience)?

(2) What is the effect of a lower vs. higher QRIS rating on programs’
subsequent enrollment and likelihood of closure?

(3) Do these effects vary across different types of programs?

In addressing these questions we provide the first credibly causal evidence on two
key mechanisms underlying the QRIS theory of change. We find evidence of effects
of these ratings on both future program quality and enrollment. In particular, we
find that some providers who received a lower rating responded by improving their
scores on an observational measure of quality, while others opted out of the rating
process entirely. We find that both of these effects are concentrated among centers
with enrollment below the median. We also find that centers who received lower
ratings had significantly lower enrollment five years after ratings were issued,
which is consistent with parents responding to ratings by selectively enrolling away
from lower rated centers.

Background
The importance of high quality early child care
For investments in early childhood education to yield long term benefits, programs
must offer children high-quality, engaging environments. The studies most
commonly cited to demonstrate long-lasting effects from early childhood
interventions involved intensive, high-quality programs (Schweinhart et al., 2005;
Campbell et al., 2012). While not as intensive, the present-day, scaled-up preschool

programs that have shown promise, such as Oklahoma'’s Universal Preschool
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Program or Boston’s Preschool Program, also emphasize the importance of high
quality (Yoshikawa et al., 2013).
Measuring quality
Measuring the “quality” of early child care providers is difficult given the multiple
goals of child care. Unlike the K-12 context, where quality is often defined based on
the “value-added” schools add with respect to children’s learning outcomes, in early
childhood settings quality measures are generally divided into “structural” and
“process” quality. Structural quality includes features that are straightforward to
measure and regulate, such as teacher education and experience levels, class size, or
staff-child ratios, and that are hypothesized to facilitate high quality learning
experiences for young children. Process measures aim to more directly capture the
quality of the child’s experience in the classroom (e.g. the sensitivity of the teacher
in interacting with children, or the extent to which the classroom is stimulating,
engaging, and positive). Measures of process quality are generally administered
during a classroom visit. A large body of research has demonstrated that measures
of process quality in particular are related to children’s developmental outcomes in
preschool (Araujo, Carneiro, Cruz-Aguayo, & Schady, 2014; Hamre & Pianta, 2005;
Howes et al., 2008; Mashburn et al, 2008; Sabol, Hong, Pianta, & Burchinal, 2013).
Despite the importance of quality, and the dramatic increase in access to
publicly-funded early child care in recent years, a large portion of existing child care
settings and preschool programs have been characterized as low-quality or
inadequate (Helburn, 1995; Wrigley & Dreby, 2005; Bassok et al.,, 2016). For

instance, a study of pre-kindergarten and early education across 11 states found
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that classroom quality, and instructional quality in particular, is generally low, and
that children have relatively few meaningful interactions with adults and other
children throughout the day (Early et al.,, 2005).
QRIS as a tool for improving quality

Traditionally, early child care quality has been regulated by establishing
“floors” for quality, or minimum requirements that care providers must meet. QRIS
are attempts to incentivize programs to move above these floors. Typically, QRIS
establish multiple “tiers” of quality (e.g. 1-5 stars) with clear benchmarks for each.
These benchmarks generally combine measures of structural and process quality.
Most state QRIS also include an observational component in which providers are
assessed during a classroom visit. Providers are then assigned quality ratings based
on the benchmarks that they meet.

These ratings are theorized to drive improvements in quality in two ways.
First, providers receive direct financial incentives for meeting higher quality
benchmarks (e.g. subsidy reimbursement rates; merit awards). At the same time,
states and/or local organizations generally provide support for quality
improvement such as professional development or technical assistance (QRIS
National Learning Network 2015).

Second, QRIS collect and disseminate simplified information about child care
quality to parents and other stakeholders, who are often unable to discern quality
on their own (Cryer & Burchinal, 1997; Mocan, 2007). It is theorized that parents

will then use this information to “vote with their feet,” selectively enrolling away
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from lower quality settings, and putting additional pressure on care providers to
improve quality or face decreased enrollment or closure.

There is scant evidence as to whether either of these mechanisms is effective
in the early childhood context. Instead, most of the existing research on QRIS has
focused on establishing the validity of QRIS ratings by comparing them to other
measures of quality or to child outcomes (Sabol et al., 2013; Sabol & Pianta, 2014).
One small experimental study of a local QRIS in Washington state provides some
evidence that coaching and improvement as part of a QRIS improved observed child
care quality over a 6 month period (Boller et al., 2015). However, the study did not
provide any information about whether care settings are responsive to financial
incentives, or whether parents are sensitive to differences in quality ratings.
Further, no studies have examined whether QRIS can meaningfully alter measures
of program performance or enrollment when fully implemented at scale.

To answer these questions, it is essential to separate parent/provider
responses that are driven by differences in quality ratings from those that are
driven by actual differences in quality. For example, if providers that receive lower
ratings experience a subsequent drop in enrollment, it could be either because
parents are making decisions based on ratings or because they are acting on
independent information about the relative quality of providers. To get around this
endogeneity issue, an ideal experiment might randomly assign providers of the same
quality to receive either a high or low quality rating. We could then be confident that
subsequent differences in either program quality or enrollment were driven by

differential responses to these different ratings. As we describe in detail below, this
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is precisely the experiment that we approximate with the current regression
discontinuity design.

To provide context for how accountability systems may function in early
childhood, we now turn to findings from two related areas of research: the K-12
literature on accountability systems and their impact on student achievement and
the literature on information and school choice.

Accountability systems and program improvement

There is a fairly substantial body of evidence that K-12 accountability systems such
as the federal No Child Left Behind can yield meaningful program improvements as
evidenced by gains in student achievement (Dee & Jacob, 2011; Wong, Cook, &
Steiner, 2015). For example, a 2011 report from the National Research Council
concluded that school-level incentives like those in NCLB raised achievement by
about 0.08 standard deviations (particularly in elementary-grade mathematics). At
the same time, design elements of accountability systems have important
implications. For instance, Hanushek & Raymond (2005) found that accountability
systems based on information alone, rather than information coupled with
incentives, did not influence the performance of K-12 schools. There are also
concerns that when incentives created by accountability systems are poorly
designed and targeted, they may have neutral, negative, or unintended
consequences (National Research Council, 2011).

Different people and organizations also respond differently to the same
incentives. In Washington, D.C. for instance, teachers responded to a threat of

dismissal both by improving performance and by exiting the district (Dee &
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Wyckoff, 2015). Dee & Jacob (2006) also found heterogeneous responses to high
school exit exams, such that some students were incentivized to perform better and
others were more likely to drop out. This suggests that accountability systems are
likely to have diverse effects, especially when applied to a diverse set of providers.
Nevertheless, Figlio & Loeb’s (2011) review suggests that the majority of research
finds positive effects of accountability efforts on student achievement. Taken
together then, the K-12 accountability literature suggests that the movement to
bring accountability systems to early childhood settings should be viewed with
cautious optimism.

At the same time, there are reasons why accountability in the early childhood
context may differ from the K-12 case. First, the early childhood landscape is much
more diverse and fragmented than the K-12 sector in terms of goals (e.g. work
support for parents, developmental supports for children), sector (e.g. school-based
pre-kindergarten, federally-funded Head Start, licensed private child care settings,
and family day care homes), cost (e.g. free, subsidized, or unsubsidized) and
intensity (half- versus full-day, 9-month versus 12-month). Second, given the
difficulty of reliably and cost-effectively assessing children early in childhood, there
are serious reservations about “outcomes based” accountability in early childhood,
and such a system would be quite difficult to implement (Snow & Van Hemel, 2008).
In light of the heightened policy interest and investment in early childhood
accountability systems, there is need for more research specifically exploring the

impacts of accountability systems within an early childhood context.
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Information in the market for schools
One way that accountability systems aim to improve program quality is by
providing parents with clear information about quality, so that they can be informed
consumers. Parents generally struggle to differentiate between higher- and lower-
quality preschool programs, and when asked to assess the quality of their own
child’s care arrangement they tend to rate nearly all aspects very highly (Cryer &
Burchinal, 1997; Peyton, Jacobs, O'Brien & Roy, 2001; Van Horn, Ramey, Mulvihill, &
Newell, 2001). For instance, Raikes, Torquati, Wang & Shjegstad (2012) find that 29
percent of parents give their child’s provider an overall rating of “perfect” and
another 45 percent rate the provider “excellent.” This pattern is clearly at odds with
research findings about the highly variable quality of care available. A handful of
existing studies have compared parents’ ratings of care quality to observer ratings
of the same measures (Cryer & Burchinal, 1997; Cryer, Tietze, & Wessels, 2002;
Mocan, 2007). Two key themes from this research are that parents substantially
overestimate the quality of their child’s care arrangement relative to ratings by
outside observers, and that correlations between parent and observer ratings are
modest. Mocan (2007) argues that parents, particularly single parents or parents
with lower levels of education, are unsuccessful in evaluating the true quality of ECE
arrangements and suggests that providing information about program ratings could
be a potential policy solution for addressing this “information asymmetry.”

A compelling research base suggests that parents are responsive to clear
information about K-12 school quality (Friesen, Javdani, Smith & Woodcock, 2012;

Koning & van der Wiel, 2013). For instance, Hastings & Weinstein (2008) provide
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experimental evidence that parents who received simplified information about
school quality selected higher-quality schools for their children, and that these
choices in turn led to improvements in children’s test scores. A study in Texas found
that parent decisions to exit charter schools were significantly related to the
schools’ performance on state accountability tests (Hanushek, Kain, Rivkin, &
Branch, 2007). The provision of information about quality has also driven changes
in other contexts. For example, Pope (2009) found that hospitals with higher U.S.
News and World Report rankings attracted significantly more patients. Other work
has found that publicized “report cards” for health care providers have improved
the match between patients and physicians (Dranove et al., 2002) and significantly
changed consumer health care decisions (Dafny & Dranove, 2008; Jin & Sorensen,
2006). Finally, Jin & Leslie (2003) found that publicly displayed hygiene grade cards
in restaurants caused consumers to become sensitive to hygiene quality, leading to
increased health inspection scores and reductions in food borne illness. In general,
the evidence strongly suggests that consumers are responsive to information about
quality. Given the theoretical promise of accountability programs in early childhood
and of providing information about quality to parents, we now turn to our empirical
evaluation in North Carolina.

The North Carolina Context
Advantageous features of North Carolina’s QRIS
North Carolina provides a compelling context to study the effects of a large-scale
early childhood accountability effort for several reasons. First, North Carolina’s Star

Rated License (SRL) program is one of the oldest and most established QRIS in the

57



CHAPTER 2: ACCOUNTABILITY IN NORTH CAROLINA

country. It was instituted in 1999, and has been operating in its current form since
2005. North Carolina spends more than $13 million yearly to administer its QRIS,
more than any other state, and maintains nearly a decade of rich, program-level data
on star ratings as well as the underlying quality measures that go into calculating
the ratings. The program has all the key features of a mature QRIS including (1)
well-defined quality standards linked to financial incentives; (2) support for
program improvement through technical assistance and local partnerships; (3)
regular quality monitoring and accountability and; (4) easily accessible quality
information provided to parents (Tout, Zaslow, Halle, & Forry, 2009; Zellman &
Perlman, 2008; The Build Initiative and Child Trends, 2015).

Second, in contrast to most state-run QRIS, the vast majority of licensed child
care centers participate in the SRL program, including all Head Start centers, all
state pre-kindergarten programs, and most centers that operate in local public
schools. Whereas most state-run QRIS require centers to “optin,” in North Carolina,
all non-religious centers are automatically enrolled at the lowest (i.e. one star) level
when they become licensed. Settings may then apply for higher ratings after a
temporary waiting period. In total, roughly 88% of licensed centers received star
ratings in any given year. The 12% that do not receive star ratings consist primarily
of religious sponsored facilities (10%), with a smaller number having
temporary/provisional licenses (2%). This high rate of participation is crucial for
understanding how QRIS function when applied to a diverse universe of programs,

rather than a small and self-selected portion of the market.
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A third and particularly crucial feature of North Carolina’s rating system is
that programs’ star ratings (which range from 1-5 stars) are determined in part by a
continuous measure of observational classroom quality. In contrast to other
components of the QRIS, which are scored as discrete measures, this continuous
measure of quality allows us to leverage a regression discontinuity design.
Specifically, providers must exceed a set of thresholds on the observation metric to
attain credit toward a higher star rating. This means that small differences in
programs’ observation scores can make the difference between earning a higher or
lower star rating (e.g. “3 star” versus “4 star”). We leverage these contrasts to
estimate the causal impact of receiving a higher vs. lower star rating on subsequent
measures of program quality and on enrollment. Taken together, the North Carolina
context and data provide a fertile setting to conduct the first study on the effects of a
scaled-up early childhood accountability system.
The Star Rated License system

In this section, we provide an overview of how quality ratings are
determined in North Carolina, focusing on the specific features of NC’s QRIS that are
crucial for understanding and interpreting this research. A complete description of
how quality ratings are determined is outside of the scope of this paper, but
interested readers can learn about this in detail at North Carolina’s Division of Child
Development and Early Education website (ncchildcare.nc.gov).

In North Carolina, center-based care providers are rated on a scale from 1-5
stars. New providers are automatically enrolled at the lowest level (i.e. 1 star) upon

becoming licensed (religious centers may opt not to receive a star rating). After 6
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months, centers may apply to be evaluated for a higher star rated license (i.e.2to 5
stars). The number of stars that are awarded is based on an underlying 15 point

scale as follows:

Total number of points: Star rating
0-3 1 star

4-6 2 stars

7-9 3 stars
10-12 4 stars
13-15 5 stars

These 15 possible points are awarded in integer increments (i.e. no partial
points) and are primarily earned across two subscales, each worth up to 7 points.
The first, “program standards” (< 7 points), includes structural measures of quality
such as administrative, personnel, and operational policies, along with staff-child
ratios and square footage requirements. Each of these measures is scored on a
discrete scale. As described in detail below, program standards also includes an
observational component scored on a continuous scale that combines measures of
structural and process quality.

The second subscale, “staff education” (< 7 points), is determined by the
education and experience levels of administrators, lead teachers, and the overall
teaching staff. For instance, centers receive higher scores for a staff with more years
of early childhood teaching experience or more advanced training in the field. Each
center can also receive an additional “quality point” by meeting at least one of a
variety of other education or programmatic criteria (e.g., using a developmentally

appropriate curriculum, combined staff turnover of < 20%, 75% of teachers/lead
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teachers have minimum 10 years early childhood experience). Each component of
the staff education subscale is scored on a discrete scale.

Environmental Rating Scales. A particularly important feature of the SRL
system for the purposes of this study is that providers are eligible for more points in
the “program standards” subscale, and in turn higher star ratings, depending on
how they score on a measure of quality called an Environment Rating Scale (ERS).*
ERS are widely-used observation tools currently included in 30 state-run QRIS
throughout the country. They are designed to be broad measures of classroom
quality, and to incorporate both structural features of the classroom (e.g. space and
layout, daily schedules) as well as measures of “process” quality like student-teacher
interactions and classroom activities. During the rating process, assessors conduct
site visits where they randomly select a third of classrooms to be rated, including at
least one classroom for every age group served (i.e. infants/toddlers, 3-4 year olds,
school aged children). Assessors, who typically have a background in early
childhood or a similar field, spend a minimum of 3 hours in each classroom,
recording notes on a wide variety of interactions, activities, and materials. They also
spend 30-45 minutes interviewing the lead classroom teacher. In contrast to other

components of the QRIS, which are scored on discrete scales, ERS scores are scored

* In North Carolina, the Division of Child Development contracts with the North Carolina
Rated License Assessment Project (NCRLAP) to conduct these assessments. Centers must
submit a request to be rated, and they receive a four week scheduling window during which
assessors may visit at any time. NCRLAP stresses the importance of evaluations occurring
on a “typical day,” and to this end centers are allowed to designate up to five days as non-
typical days during which assessments will not occur. ERS ratings remain valid toward a
center’s star rating for 3 years, and North Carolina provides one free assessment every
three years. Centers wishing to re-rated sooner must cover the cost of assessment on their
own (North Carolina Rated License Assessment Project, n.d.).
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using a continuous scale from 1-7, with 1 indicating “inadequate” quality, and 3, 5, 7
indicating “minimal,” “good,” and “excellent” quality respectively (The Build
Initiative & Child Trends, 2015).5 In North Carolina, these ratings are valid for three
years.

Centers are not required to receive ERS ratings, but those that elect to be
rated are eligible for higher overall star ratings. For example, centers who opt to
forego an ERS rating can earn a maximum of just 2 points in “program standards”
(out of 7), meaning the highest total score they could receive is 10 points (assuming
they earn all 7 “education standards” points as well as an additional quality point).
This means a center choosing not to receive an ERS rating is automatically
disqualified from receiving a 5 star rating (which requires 13 points), and must earn
every other point possible to receive even a 4 star rating (which requires 10 points).
In practice, most centers opt to receive ERS ratings, and the percentage has been
increasing over time, from 52% in 2008 to 66% by 2014.

Among centers that elect to receive an ERS rating, both the average score
that a center receives across classrooms and the lowest score received can influence
the total number of points earned. Centers earn additional points by exceeding a

series of thresholds along each of these. For instance, a center with a lowest ERS

5 Four different versions of the ERS are used depending on the age of children and the type
of care setting. In particular, care settings may be rated using the Early Childhood
Environment Rating Scale - revised (ECERS-R, 47 items; Harmes, Clifford & Cryer, 1998), the
Infant/Toddler Environment Rating Scale - revised (ITERS-R, 39 items; Harms, Cryer, &
Clifford, 2003), the School-Aged Care Environment Rating Scale (SACERS, 49 items; Harms,
Jacobs, & White, 1996), or the Family Child Care Environment Rating Scale - revised
(FCCERS-R, 38 items; Harms, Cryer, & Clifford, 2007). Although the scales are tailored to
specific age groups, each is scored on the same 1-7 scale, and contains measures of basic
care provision, physical environment, curriculum, interactions, schedule/program
structure, and parent/staff education.
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score above 4.0 can earn a maximum of 6 points on program standards, while a
center with a lowest score below 4.0 can only earn a maximum of 2 points. Similarly,
a center with an average ERS score of 4.5 is eligible for up to 4 points on program
standards, whereas a center that receives just below a 4.5 is only eligible for 3
points (see Appendix 2A for full details of how program standards scores are
calculated). This means that small, and arguably random, differences in ERS ratings
can be the difference between a provider earning a higher or lower point total on
the program standards scale. Since each point constitutes roughly 1/3 of a star,
these same small differences can lead to meaningful differences in the probability of
earning a higher vs. lower star rating.

Differences between higher and lower star ratings. ERS ratings are
critical to the current study because they provide plausibly exogenous variation in
star ratings. In turn, star ratings are hypothesized to be critical components in the
QRIS theory of action. First, providers receive direct financial incentives for meeting
higher levels of quality. In particular, they receive higher per-student
reimbursements for subsidy-eligible children for every additional star they earn.
These increases vary by county and by the age of children served, but in most cases
they are substantial. For instance, in 2007, a 5 star center received an 11% higher
reimbursement on average per subsidy-eligible student than a 4 star center. A 4 star
center received a 5% higher reimbursement than a 3 star center, and strikingly, a 3
star center received a 35% higher per-student reimbursement than a 2 star center.

These differences in subsidy rates are hypothesized to incentivize lower-rated
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centers, particularly those who enroll many subsidy-eligible children, to improve
their quality in order to qualify for higher rates.

Next, star ratings are publicly available, and may influence parents’ choices
about where to enroll their children. Since inception, North Carolina has
implemented multiple strategies to increase awareness of the Star Rated License
program. This includes publishing all star ratings through a searchable tool on
North Carolina’s Department of Health and Human Services website, distributing
posters, business cards and postcards with the web address for this tool, arranging
for media coverage of highly rated centers, and requiring star rated licenses to be
displayed prominently within each center (National Center of Child Care Quality
Improvement, 2015; See Appendix 2B for an example of a star rated license). Many
centers also post star ratings on Facebook.

Given the concrete incentives that care providers face, and the efforts in
North Carolina to publicize quality information, this context provides an
opportunity to evaluate two important theorized mechanisms of accountability in
early childhood in a fully-implemented, model QRIS. We hypothesize that centers
who receive lower ratings will likely focus on making improvements in their ERS
ratings, since small improvements along this dimension are likely to lead to higher
star ratings. Since ERS ratings are valid for three years, we first expect to see
improvements along this measure a minimum of three years after the initial rating.
We also hypothesize that lower rated centers will face a drop in enrollment as a
result of lower demand, though this will depend both on whether parents are aware

of star ratings and whether they use them to make decisions about child care (both
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of which are unobserved). Importantly, although we expect that decreases in
enrollment are likely to be driven by parental decisions, our research design does
not allow us to untangle whether any changes are due to demand side responses
from parents or supply side responses from providers.

Responses to lower star ratings are likely to vary across centers. In some
cases, centers may respond by improving their quality, while in others, centers may
elect to do nothing, or even disengage from the rating process. We may also observe
differences between centers with lower and higher enrollment, as it may be less
costly to improve quality among smaller providers.

Method
Data
This analysis leverages setting-by-year data for all licensed child care centers in the
state of North Carolina in the years 2007-2014. These data, drawn from the NC
Department of Health and Human Services, span nearly the entire period since the
last major revision to North Carolina’s rating system in 2005, and include all
licensed child care centers in North Carolina (N=6,929 unique settings across the
entire panel). For each center-year observation, we have data on county of
operation, auspice (independent center, Head Start, etc.), enrollment, and capacity.
We also have detailed information about program quality as measured through the
SRL program, including overall star ratings, program standards and staff education
scores, and whether each setting earned a quality point. The data also include the

underlying components that comprise the points, including ERS scores, various
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structural features of the classroom (e.g. child-staff ratio, space requirements), and
indicators of staff education/experience levels.

Constructing the intent-to-treat (ITT) sample. Our design leverages the
relationship between ERS scores and star ratings to estimate the causal impacts of
receiving higher versus lower star ratings. This is somewhat complicated by the fact
that North Carolina revised its QRIS regime in 2005, and that the rollout was
staggered across multiple years. In particular, ratings that took place on or after
January 1, 2006 were scored under the new regime, but pre-existing centers had
until January 1, 2008 to transition to the new system (NC Division of Child
Development and Early Education, n.d.). Our data begin in 2007, and because ratings
are valid for multiple years, some of the ERS ratings we observe potentially reflect
ratings from the previous regime. It is important to exclude all such ratings from our
analysis, as they were scored under a different system and do not reflect the same
treatment contrast (i.e. ERS ratings were not related to star ratings in the same
way).

To address this issue, we define our ITT sample using a center’s first rating
under the new rating regime. Specifically, we rely on recorded ERS visit dates where
possible (about 47% of observations), and classify all recorded visits that occurred
in 2007 or later as belonging to the new regime. In cases where ERS visit dates are
not recorded, we use several decision rules to determine which ERS ratings were
scored under the new regime. Because ERS ratings are valid for three years, we
assume that ratings were initially conducted in 2007 if we observe the same rating

throughout the years 2007-2009. In cases where we observe a rating in 2008 or
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2009 that differs from the 2007 rating, we include the first changed rating in our ITT
sample.

Our analysis tracks annual center outcomes for as many as five years after
the 2007-2009 baseline period. Our data include 6,929 unique centers but a portion
of these centers (N = 1,063) were not observed in our baseline period and are,
therefore, excluded from our RD analysis. We also excluded 844 centers that never
had a star rating (i.e. operated under a religious sponsored, temporary, or
provisional license). In addition, we exclude 1,865 centers that had a star rated
license but did not opt to receive an ERS rating. This leaves us with a final sample of
3,157 centers in our ITT sample.

Table 2.1 presents descriptive statistics for this sample in the baseline year
(T) and for subsequent years through T+5. At baseline, 45% of centers were
operated independently, a little more than a quarter were in local public schools,
and 9% were Head Start centers. The vast majority (97%) had earned at leasta 3
star rating, and 44% had earned a five star rating. The average ERS rating was 5.21,
indicating relatively high quality on average across the sample.

It is important to note that because we exclude both centers with no star
ratings (primarily religious-sponsored) and centers who chose not to receive an ERS
rating, we are tracking only 56 percent of the licensed centers operating in North
Carolina during our baseline period. This sample restriction has implications for the
external validity of our findings, as the omitted providers differ considerably from
those in our sample. Specifically, Appendix 2C shows how centers from our sample

compare to omitted providers in the years 2007-2009. For instance, in 2007 53% of
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excluded centers were independently operated, compared with 44% of centers in
the sample. As expected, excluded centers were more likely to be religious
sponsored (21%, compared with 8%), and less likely to be located in local public
schools (17% compared with 27%). Only 1% of excluded centers were Head Start
centers, compared with 10% of centers in the sample. Excluded centers also had
lower average enrollment both overall and relative to capacity. As to be expected,
these centers also had much lower star ratings on average. In general, centers that
are in the sample are likely to be of higher average quality than those that are
excluded. However, even this sub-sample of QRIS participants represents a larger
portion of the state’s centers than the portion included in many state’s QRIS (The
Build Initiative & Child Trends, 2015).

Identification strategy

Our RD analysis compares outcomes among programs whose average ERS rating at
baseline is above or below an ERS cutoff. This contrast implies a fuzzy regression
discontinuity design, as programs that are just below this cutoff (i.e. “treated”
centers) are significantly less likely to receive a higher star rating compared to
programs just above the cutoff (i.e. “untreated” centers). In this design, treated
centers who receive lower star ratings based on being below the RD threshold may
face incentives to improve quality both directly through higher subsidy rates and
indirectly through parent enrollment decisions. As is common practice (Lee &
Lemieux 2010, Schochet et al. 2010), we employ a combination of graphical and

statistical evidence in our analysis. We estimate the magnitude and statistical
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significance of receiving a higher vs. lower star rating using least-squares
specifications that take the following form for outcome Y; associated with center i:

Yi =A(S =0)+Kk(S) + o + 5

The variable S; is the assignment variable (i.e. the center’s average ERS rating)
centered around 4.5, the focal RD threshold in the current analysis®, and k is a
flexible function of the centered assignment variable. We condition on a fixed effect,
ai, for the specific year in which a center’s ERS rating occurred (2007-2009), and ¢; is
a mean-zero random error term. We report robust standard errors throughout. The
parameter of interest, v, identifies the decreased likelihood of receiving a higher star
rating for centers just below the 4.5 threshold compared to those just above it.

To examine effects on program quality, we consider differences in future star
ratings, ERS scores, and other indicators of quality measured as part of NC’s QRIS
such as staff-child ratios and space requirements. We also consider enrollment
(both total and as a proportion of capacity), and likelihood of closure. As a measure
of whether centers responded by disengaging with the rating process, we consider
the likelihood that centers were still open but no longer had a valid ERS rating.
Finally, we examine the heterogeneity of these effects both by enrollment (high vs.
low enrollment) and by auspice (Head Start centers/local public schools vs. other

types of centers). We report intent to treat (ITT) results throughout.

® The SRL system also implies other candidate thresholds that may be leveraged using a
regression discontinuity. Specifically, centers are eligible for more QRIS points when their
lowest ERS rating across classrooms exceeds either 4.0 or 5.0, or when their average ERS
rating exceeds 4.75 or 5.0. We ultimately focus on the average ERS rating as a forcing
variable to address the potential manipulation concerns discussed below. We focus on the
4.5 cut-off primarily because it offers the strongest “first stage” relationship (i.e. this cutoff
is most strongly related to star ratings).
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Assignment to treatment. A regression discontinuity design relies on the
fact that small changes in an assignment variable lead to large and discontinuous
changes in treatment status. In the North Carolina context, this means that small
differences in ERS ratings must lead to discontinuous probabilities in earning a
higher star rating. For this project, we leverage the fact that earning an average ERS
score just below 4.5 makes a center significantly less likely to earn a higher star
rating. In Figure 2.1, we illustrate two “first-stage” relationships implied by the 4.5
threshold. Here, we organize centers into bins of size .2 on either side of the
threshold, and show the proportion of centers who earned a 3+ or 4+ star rating in
each bin. We superimpose regression lines from parametric estimates with
quadratic splines.

Figure 2.1 shows that in North Carolina, centers whose average ERS rating
was < 4.5 were 12 percentage points less likely to receive a 3+ star rating than those
just above 4.5. These centers were also 28 percentage points less likely to receive a
4+ star rating. In Table 2.2 we also present “local linear” first stage estimates,
including linear splines for the full sample and for increasingly narrow bandwidths
down to the recommended Imbens & Kalyanaraman (2009) bandwidth of 1. These
estimates are quite similar to the quadratic specification. Note that these patterns
reflect a “fuzzy” rather than “sharp” regression discontinuity, in that the probability
of treatment jumps discontinuously, but does not jump from 0 to 1. The importance
of this distinction is that the resulting estimates may generalize only to “compliers,”

that is, centers for whom an additional point resulted in an increased star rating.
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Potential for manipulation of the assignment variable. A key identifying
assumption of regression discontinuity designs is that actors are not able to
precisely influence their score on the assignment variable relative to the RD
threshold. In this context, either care providers or raters could be a source of such
manipulation. For instance, if some providers could precisely determine the ERS
ratings they would receive prior to being rated, and if ERS ratings are relatively easy
to improve, then these providers could essentially choose where they fall relative to
the ERS cutoffs. In practice, this is unlikely to occur. Although providers are able and
encouraged to conduct self-assessments on the ERS survey, these self-assessments
are not accurate enough to provide precise information about the ERS ratings
providers will ultimately receive.

The second source of potential manipulation comes from raters themselves.
This could happen if raters choose to “bump up” ERS ratings for some providers that
fall just below an ERS threshold. This issue is of greater concern, because raters are
certain to have knowledge of both the scores they are assigning and of the
implications of scoring above or below particular thresholds. This concern is
primarily what drives our decision to focus on the “average,” rather than the
“lowest,” ERS rating as an assignment variable. Specifically, since multiple ERS
ratings are averaged together, no single rater can exert precise control over the final
rating.

Conceptually, then, precise manipulation of the assignment variable is
unlikely in this context. To corroborate this empirically, we examine a standard

battery of tests for manipulation. First, we perform a visual inspection of the density
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of the assignment variable. Here we construct binned density plots, organizing the
assignment variable into .05 and .025 point bins on either side of the 4.5 threshold
(Figure 2.2 - Panel 1). These plots suggest no discontinuity in density at the 4.5
threshold. We test for a discontinuity formally using the commonly employed
McCrary density test (McCrary 2008, Figure 2.2 - Panel 2) as well as a newly
developed procedure that improves upon the McCrary test in some ways (Cattaneo,
Jansson, & Ma, 2015 - results not shown).” With both tests, we fail to reject the null
hypothesis of no discontinuity. Finally, we conduct auxiliary RD regressions to test
for differences between centers above and below the 4.5 threshold at baseline in
terms of auspice (Table 2.3). Here, we find no evidence of differences in these
centers for any of these outcomes.

Results
Effects of star ratings on future program quality
All of our results are correctly interpreted as intent to treat (ITT) estimates.

Star ratings. Figure 2.3 illustrates the relationship between initial ERS
ratings and star ratings in five subsequent years, using binned scatter plots
analogous to the first stage plots presented above. Panel (a) shows that the
difference between treated and non-treated centers in likelihood of being rated 3+

stars narrowed somewhat in the first few years following the initial rating, and that

7 The Cattaneo et al. procedure (“rddensity” in Stata) has some attractive features as a test
for manipulation of the forcing variable. It does not require pre-binning of the data, and
automatically adapts to the boundaries of the support of the density tests, which may be
unknown. This procedure requires only the choice of bandwidth associated with the local
polynomial fit. Further, the authors provide a complementary Stata command
(rdbwdensity) to automatically choose this bandwidth using the median of three data-
driven bandwidth selection processes.
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this gap had closed completely by T+4. Note that this is likely to partially reflect a
ceiling effect, in that nearly all centers in our sample were rated at least 3 stars in
T+5. By contrast, when considering 4+ stars, there is no evidence of a ceiling effect
and the patterns are quite similar. In particular, 3 years after the initial ERS rating,
the gap in likelihood of being rated 4+ stars had closed almost completely.

Next, we formally test the magnitude and statistical significance of these
relationships. Specifically, the first two rows of Table 2.4 directly correspond to
Figures 2.3a & 2.3b. As the graphical evidence suggested, the substantial gaps in star
ratings caused by exogenous variation in ERS scores were fully eliminated three
years after ratings were assigned (T+3). We next turn to predicting the underlying
components of the QRIS, to understand the type of quality improvements that drove
the closing of this gap.

ERS ratings. The top panel of Table 2.4 also shows RD estimates that
consider future ERS ratings as an outcome.8 Since ERS ratings are renewed every 3
years, we would first expect to see evidence of a difference by treatment status in
year T+3 (i.e. three years after treatment). Indeed, in T+3, centers below the RD
threshold scored about .13 points higher than those above it, though this result is
not significant. In T+4 and T+5 however, these centers scored .22 and .19 points
higher, respectively, and both were statistically significant. This equates to between
40% and 50% of a standard deviation for this sample. Figure 2.4a illustrates this

relationship graphically in T and T+5.

® Note that both ERS outcomes we consider here have mechanical results in the baseline year. Specifically,
when considering average ERS ratings, the RD is unidentified because the assignment variable and
outcome are the same. When considering whether a center earned above a 4.5 rating, the treatment
indicator and the outcome are perfectly negatively collinear.
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We also consider whether centers earned average ERS ratings above the 4.5
threshold. In year T this outcome is mechanically O for all treated centers and 1 for
all untreated centers, reflecting the basic structure of the RD design. Yet by T+3 this
gap was almost entirely closed (and no longer statistically significant), and in T+4
and T+5 treated centers were moderately more likely to be above this threshold
(though not significantly so). Figure 2.4b illustrates this graphically.

Other measures of quality. We also examined other indicators of quality
that are collected as part of SRL (not shown). In particular, we considered staff
education and experience, space requirements, and staff-child ratios. We find no
evidence of a difference across treated and untreated centers for any of these
outcomes.

Effects of star ratings on program enrollment & closures

Enrollment. The bottom panel of Table 2.4 shows differences across treated
and untreated centers in terms of enrollment and proportion of capacity filled. At
baseline, there were no statistically significant differences in enrollment, though
treated centers had about 5 fewer students on average than untreated centers. In
T+3 and T+4, the difference across centers was marginally significant (at the .10
level). In T+5 treated centers enrolled about 11 fewer students on average than
untreated centers (about 25% of a standard deviation), significant at the .05 level.
Figure 2.5a depicts this relationship graphically in T and T+5. Similarly, at baseline
centers on either side of the threshold did not differ with respect to the percentage

of their total capacity that was filled. However, by T+5, centers below the threshold
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were 8 percentage points lower along this metric, and this difference was
significant. This is depicted graphically in Figure 2.5b.

Closures. In Table 2.4, we also consider two distinct forms of attrition from
the sample. First, we consider whether a center was closed (i.e. no longer in
operation). We find no significant difference in closure rates for treated and
untreated centers. Next, we consider whether a center was still open but no longer
had a valid ERS rating (i.e. chose not to be re-rated). On this outcome, we find
evidence that centers below the 4.5 threshold were more likely to choose not to be
re-rated than centers above it. For instance in T+3, centers just below the cut point
were 10 percentage points more likely to be open but with no ERS rating, marginally
significant at the .10 level. This difference across treated and untreated centers was
similar in T+4 and T+5, and significant in both years. These relationships are
depicted graphically at baseline and in T+5 in Figures 2.5c and 2.5d.

Robustness of the estimates

In Appendix 2D, we present results for our primary set of outcomes in T+5 using
multiple alternate specifications. Here, we compare our preferred estimates to
estimates that condition on a linear spline with increasingly narrow bandwidths
down to the Imbens & Kalyanaraman (2009) bandwidth of 1. We also show results
that use a bandwidth of 1 with a triangular kernel. Across all outcomes, the “local
linear” estimates, and in particular the estimates that use the IK bandwidth, mirror
our full sample estimates. This lends us confidence that our estimates are not

sensitive to our choice of functional form.
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Heterogeneity of results
In Table 2.5 we examine how differences between treated and untreated centers
vary by enrollment and by auspice.

By enrollment. The first two columns of Table 2.5 show results for centers
split by median baseline enrollment. We see considerable differences across centers
with lower and higher enrollment. Among low enrollment centers, we see a large
and significant difference in ERS ratings between treated and untreated centers. By
comparison, we see a non-significant negative coefficient among high enrollment
centers. In results not shown, we find no differences for either sample in terms of
other measures of quality measured by SRL.

When considering enrollment, the differences we see across treated and non
treated centers are concentrated among high enrollment centers. For instance,
among high enrollment centers, those below the RD threshold had about 13 fewer
children enrolled in T+5. They were also about 9 percentage points lower in terms
of proportion of capacity filled. Finally, we see no differences across treated and
untreated centers for either group in terms of closure rates, but lower enrollment
centers below the cutoff were significantly more likely to opt not to be re-rated. For
high enrollment centers, this treatment effect was not significant.

By auspice. The final two columns of Table 2.5 show how results differ when
considering Head Start centers and those operating in local public schools (LPS) to
other types of centers. Here, we include estimates for Head Start and LPS centers for
completeness, but we caution against interpretation of these estimates. In

particular, the vast majority of Head Start and LPS centers operate as part of North
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Carolina’s NC Pre-K program, which requires centers to maintain at least a 4 star
rating at all times (NC Division of Child Development and Early Education, n.d.). This
means there are very few of these types of centers that are below the 4.5 threshold,
so estimating our RD models for this group is problematic. Indeed, we do not see a
significant first stage for these types of when considering either 3+ or 4+ stars,
indicating that these types of centers were generally not affected by the focal RD
threshold of this study.

By comparison, the estimates for other center based care settings are quite
similar to the results for the full sample. In particular, treated centers were no
longer significantly different from untreated centers in terms of star ratings by T+5,
and also had significantly higher average ERS scores than untreated centers. These
centers had significantly lower enrollment relative to capacity, and were also more
likely to choose not to be re-rated.

Discussion & Policy Implications
This paper examines the causal effects of receiving a lower versus higher star rating
in North Carolina’s Star Rated License program on subsequent program quality as
well as enrollment and likelihood of closure. In exploring this specific program, we
aim to shed light on whether QRIS have the potential to change quality in the early
child care sector. Specifically, we examine whether two primary mechanisms of
these programs operate as theorized in a fully-implemented, scaled-up statewide
context.

We find evidence of multiple effects of receiving a lower star rating that are

consistent with the QRIS theory of action. First, we find that centers responded to
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receiving lower quality ratings by improving their scores on an observational
measure of quality. They did not, however, improve along other measured
dimensions of quality. It is important to note that this result is at least partly driven
by our research design. Specifically, we leverage a treatment contrast in which
treated centers stood to improve their overall star ratings by improving their ERS
scores by only a small amount. By contrast, these same providers could not
necessarily improve their star ratings by improving a similar amount along other
dimensions. This suggests that providers responded narrowly to the incentives that
they faced.

Although we treat improvements in quality as driven by providers
themselves, it is possible that these improvements could also be influenced by
resources provided by the state. For instance, if ERS scores can be improved simply
by purchasing classroom materials or similar methods, then providers could be
mechanically improving just by nature of receiving state funding. However, in North
Carolina, this does not appear to be the case. In particular, North Carolina does not
differentially allocate funding to providers with different star ratings, aside from
differences in subsidies. Since higher rated centers receive higher subsidies, that
would suggest that if anything, we should expect lower rated centers to get worse
relative to higher rated centers. This suggests that differences in quality are in fact
driven by providers.

We also find evidence of potential unintended provider responses to the
QRIS. Specifically, we find that some providers who received lower ratings opted not

to be re-rated on an ERS scale, which may indicate they were discouraged or
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disillusioned by the rating process. This is in keeping with other literature that finds
diverse effects of the same incentive structures among teachers in Washington D.C.
(Dee & Wyckoff, 2015) and students in Minnesota (Dee & Jacobs, 2006). In
particular, when targets are seen as easy to achieve they tend to encourage extra
effort. However, when they are seen as difficult to achieve they may discourage
effort.

Next, we find that centers with lower ratings lost enrollment relative to
higher rated centers five years after ratings occurred, which is consistent with
parents making enrollment decisions based on this information. This is also in line
with Hastings & Weinstein (2008), who found that parents responded to
information about quality by selectively enrolling their children in higher quality
care. Notably, although we might expect to see differences in enrollment
immediately after ratings were issued, we first see evidence of these differences
three years after treatment. Given this result, an important caveat to mention is that
differences in enrollment could be driven by either demand side responses by
parents or supply side responses by providers themselves. For instance, providers
that receive low ratings might choose to enroll fewer students as a way to focus
more attention on each student. Since our identification strategy captures the entire
effect of receiving a higher vs. lower star rating, we cannot distinguish between
these multiple potential mechanisms.

We also find that responses differed across centers depending on enrollment.
Specifically, both improvements in ERS ratings and the increased likelihood of not

renewing an ERS rating were driven by centers with enrollment below the median,
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suggesting that these lower enrollment centers were more responsive to incentives.
While it is not immediately apparent that lower enrollment centers would be more
responsive, this may be due to the same process of diverse responses to incentives
described above. For example, it may be less costly for centers with fewer classes to
improve along an observational measure of classroom quality, as these centers can
focus their improvement efforts on fewer classrooms. By contrast, quality improvements
in large centers may be spread across many classrooms, and thus may be less likely to be
picked up by ERS ratings. However, this does not explain why higher enroliment centers
who received low QRIS ratings did not opt out of the ERS rating process, as they would
still face the same disincentive to be re-rated.

In contrast to the results described above, changes in enrollment were more
pronounced among high enrollment centers. Although the differences in treatment
effects between low and high enrollment centers in terms of total enrollment are
striking, these groups are similar in terms of the proportion of students that were
lost relative to higher rated centers. In general, differences in the effect of lower
ratings on enrollment across groups may largely reflect differences in enrollment
across these groups.

Limits of the current research.

Importantly, this paper does not evaluate the effect of an entire QRIS program, but
rather, we evaluate the responses generated by being assigned a lower versus higher
quality rating within a QRIS system. Since many such contrasts are embedded within

North Carolina’s QRIS, the actual effect of the entire system is likely to be
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substantially higher. Future work may be able to leverage differences across states
or across regimes to estimate the impact of an entire QRIS.

As discussed above, we necessarily omit a large portion of providers from
our sample because they chose not to receive ERS ratings. These omitted providers
are likely to be of lower average quality than those in our sample. For this reason,
we might expect that provider responses to incentives may differ across providers
we include and those we omit. If, for example, higher quality providers are more
able to respond to incentives, these results may not generalize to the full population
of care providers.

Next, although we find evidence that providers were responsive to incentives
around quality, we are limited in our ability to make conclusions about how these
improvements occurred and whether providers actually improved in ways that
were meaningful for student learning. For instance, although ERS ratings are among
the most widely used measures of quality in early childhood, recent work has raised
concerns that they are not strongly related to student outcomes (e.g. Perlman,
Zellman, & Le 2004; Gordon et al. 2013). Further, although we see improvement in
ERS scores overall, these ratings encompass a diverse set of classroom measures,
and we do not observe the specific dimensions on which these programs improved.
As an example, a higher ERS rating could equate to added toys/materials, better
personal care routines, more enriching interactions between children and staff, or a
number of other possibilities. Some areas are likely to be easier to improve than
others, and those easily-improved areas could also be less salient for student

learning. This raises the concern that provider responses in North Carolina could
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have been largely concentrated along easily-improved, but less important,
dimensions of quality. In that case, providers may be less able to respond along
other, more salient measures. Despite these concerns, these ratings are used in the
majority of state QRIS, and so are highly policy relevant. As such, information about
the ability of centers to respond along these dimensions is valuable.

Finally, although this paper finds evidence consistent with parents
responding to information about quality in North Carolina, there are reasons to
suspect this may not generalize to other states. North Carolina’s program has been
in operation for over 15 years, and has directed considerable time and resources
toward building public awareness. In most states, QRIS systems are quite new, and
are likely not to have the same degree of public awareness. Despite these caveats,
this paper provides promising evidence that QRIS systems can have meaningful

effects on the early child care sector in a fully-implemented, scaled-up context.
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Figure 2.1 First stage relationships between average ERS ratings and star ratings at baseline
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Figure 2.2 Density of forcing variable around RD threshold

(1)  Binned histograms of average ERS rating using bin widths of .05 and .025
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Figure 2.3 Reduced form relationships between average ERS ratings at
baseline (T) and star ratings in subsequent years
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Figure 2.4 Reduced form relationships between average ERS ratings at
baseline and in T+5
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Figure 2.5 Reduced form relationship between average ERS ratings at baseline
and enrollment/closures

60 80
|

Enrollment
40

(a) Enrollment

Initial rating year (T)

T+5

80

60

Enrollment
40

-2

Bin width is .2

Proportion filled

-1 0 1 2
Average ERS rating centered at 4.5

-2

(b) Proportion of capacity filled

Initial rating year (T)

T+5

Proportion filled

-1 0 1 2
Average ERS rating centered at 4.5

2

Bin width is .2

-1 0 1 2
Average ERS rating centered at 4.5

93

-2

-1 0 1 2
Average ERS rating centered at 4.5



CHAPTER 2: ACCOUNTABILITY IN NORTH CAROLINA

(c) Center was closed

Initial rating year (T)

T+5
@ @
©
w 4
o E=3
(] ©
w (]
= = .
(5] [&]
= =1
<
. * e .
o
o 4
-2 -1 0 1 2 -2 -1 0 1 2
Average ERS rating centered at 4.5 Average ERS rating centered at 4 5
Bin width is .2
(d) Center was open but with no ERS rating
Initial rating year (T) T+5
© ©
*
© © 4
o o
r x
1] 1] .
o o
(= (=
a a
< < .
. .
o o
\_/
o A o A * . +
T T T T T T T T
-2 -1 0 1 2 -2 -1 0 1 2
Average ERS rating centered at 4.5 Average ERS rating centered at 4.5
Bin width is .2

94



CHAPTER 2: ACCOUNTABILITY IN NORTH CAROLINA

Table 2.1. Descriptive statistics for the analytic sample at baseline (T) through

T+5
T T+1 T+2 T+3 T+4 T+5
Center was closed (i.e. not in operation) 0.00 0.05 0.11 0.16 0.20 0.24
Conditional on being open
Independent center 0.45 0.44  0.45 0.44 0.43 0.42
Local public school 0.27 0.27 0.26 0.27 0.27 0.28
Head Start 009 009 009 009 0.09 0.09
Religious sponsored 0.08 0.08 0.08 0.08 0.08 0.08
Other center based care 0.12 0.12 0.12 0.12 0.12 0.12
3+ star rating 097 097 098 098 099 0.99
4+ star rating 081 084 08 087 089 0.9
5 star rating 0.44 0.47 0.49 0.55 0.59 0.61
No Environment Rating Scale (ERS) rating 0.00 0.02 0.03 0.06 0.07 0.08
Average ERS rating 5.21 5.23 5.26 5.36 5.40 5.43
Average ERS rating > 4.5 0.90 0.92 0.93 0.95 0.97 0.98
Capacity 80.0 817 837 847 859 86.6
Total enrollment 53.0 54.3 54.1 53.8 54.9 54.6
Proportion of capacity filled 0.71 0.71 0.70 0.69 0.69 0.68
N (conditional on being open) 3157 2990 2807 2659 2519 2411
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Table 2.2 First stage estimates across specifications and bandwidth
restrictions

Quadratic Linear
Full Full Triangular
Outcome sample sample 15 1.25 1 kernel
3+ stars -0.12* -0.15*%**  -0.15*** -0.13**  -0.12**  -0.14**
(0.05) (0.04) (0.04) (0.04) (0.04) (0.05)
4+ stars -0.28*** -0.46%**  -0.42*** -0.37*** -0.32*%** -0.27***
(0.05) (0.04) (0.04) (0.0%) (0.05) (0.05)
N 3157 3157 2948 2617 2143 2120

Note. Each coefficient represents the results from a separate regression
discontinuity estimate. Robust standard errors in parenthesis.
+p<.10 *p<.05 *p<.01 **p<.001
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Table 2.3 Auxiliary RD regressions of baseline covariate balance in terms of
auspice

Independent center -0.02
(0.06)
Local public school -0.01
(0.04)
Head Start 0.04
(0.04)
Religious sponsored -0.03
(0.03)
Other center based care 0.02
(0.04)
N 3157

Note. Each coefficient represents the
results from a separate regression
discontinuity estimate. Each estimate
conditions on a quadratic spline of the
assignment variable as well as an
indicator equal to 1 if a center scored
below the RD threshold. Robust
standard errors in parenthesis.

+p<.10 *p<.05 *p<.01 **p<.001
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Table 2.4 Reduced-form RD estimates for outcomes at baseline (T) through T+5

Outcome T T+1 T+2 T+3 T+4 T+5
Program quality
3+ stars -0.12* -0.08+ -0.05 -0.04 -0.00 -0.04
(0.05) (0.04) (0.04) (0.03) (0.02) (0.03)
4+ stars -0.28*** .0, 22%** .0, 2]%+* -0.06 -0.06 -0.06
(0.05) (0.06) (0.06) (0.06) (0.07) (0.07)
Average ERS rating - 0.02 0.01 0.13 0.22* 0.19*
- (0.04) (0.06) (0.10) (0.09) (0.08)
Average ERS = 4.5 -1 -0.81*** -0.66*** -0.07 0.06 0.06
- (0.05) (0.06) (0.07) (0.05) (0.04)
Enrollment & closure
Total enrollment -4.80 -3.94 -4.68 -8.59+ -7.92+ -10.80*
(4.45) (4.25) (4.53) (4.66) (4.64) (4.68)
Proportion of capacity filled 0.01 0.01 0.02 -0.04 -0.02 -0.08*
(0.03) (0.03) (0.04) (0.04) (0.04) (0.04)
Center is closed - -0.00 -0.03 -0.06 -0.07 -0.04
- (0.03) (0.04) (0.05) (0.05) (0.06)
Open, no ERS rating - -0.01 0.01 0.10+ 0.13* 0.12+
- (0.03) (0.04) (0.06) (0.06) (0.07)
N 3157 2990 2807 2659 2519 2411

Note. Each coefficient represents the results from a separate regression discontinuity

estimate. Each estimate conditions on a quadratic spline of the assignment variable as well as
an indicator equal to 1 if a center scored below the RD threshold. Robust standard errors in

parenthesis.
+p<.10 *p<.05 ¥*p<.01 **p<.001
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Table 2.5 Heterogeneity of results by enrollment and auspice

Low enrollment High enrollment Head Start/Local Non Head
centers centers public school Start/LPS
Outcome T T+5 T T+5 T T+5 T T+5
Program quality
3+ stars -0.14*  0.01 -0.09 -0.09+ -0.03  0.00*** -0.15* -0.05
(0.06) (0.01) (0.07) (0.05) (0.12) (0.00) (0.06) (0.04)
4+ stars -0.22*%  0.01 -0.35** -0.12 -0.12 0.00 -0.27** -0.08
(0.07) (0.09) (0.08) (0.10) (0.16) (0.12) (0.05) (0.08)
Average ERS rating - 0.52%** -0.10 - -0.13 - 0.15+
- (0.13) - (0.10) - (0.28) - (0.08)
Average ERS 2 4.5 -1.00 0.14+ -1.00 0.01 -1.00 -0.31+ -1.00 0.12%**
- (0.08) - (0.04) - (0.18) - (0.03)
Enrollment & closure
Total enrollment 2.70+ 1.26 0.63 -13.36* -30.09*** -24.02** 340 -391
(1.64) (2.62) (6.93) (6.81) (8.22) (7.82) (5.33) (5.85)
Proportion of capacity filled 0.00 -0.08 0.03 -0.09+ -0.16 -0.13 0.03  -0.09*
(0.05) (0.06) (0.04) (0.05) (0.11) (0.12) (0.04) (0.04)
Center is closed - -0.04 - -0.10 - 0.08 - -0.06
- (0.08) - (0.07) - (0.15) - (0.07)
Open, no ERS rating - 0.19* - 0.04 - -0.04 - 0.21*
- (0.09) - (0.09) - (0.09) - (0.08)
N 1575 1091 1582 1320 1125 897 2030 1512

Note. Each coefficient represents the results from a separate regression discontinuity estimate. Each estimate
conditions on a quadratic spline of the assignment variable as well as an indicator equal to 1 if a center scored
below the RD threshold. Robust standard errors in parenthesis. Low enrollment and high enrollment are

defined as centers below and above the median baseline enrollment of 40.

+p<.10 *p<.05 ¥*p<.01 **p<.001
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Appendix 2A. Calculation of program standards scores in North Carolina

In North Carolina, the program standards component of the QRIS accounts for nearly half of
the total points that centers can receive (i.e. 7 out of a total 15). Criteria for the program
standards component build on one another so that to receive a higher score a center must
meet all requirements for each of the lower scores. Specifically, points are earned as follows.
Many of these requirements refer to “enhanced standards,” which are detailed in full

immediately afterward.

Program standards

Requirement

score

1

Meets minimum licensing requirements

Meets all enhanced standards except either staff-child ratios OR
space requirements

Lowest classroom ERS score = 4.0

Meets all enhanced standards except space requirements AND
average ERS score = 4.5 with no single score below 4.0

Average ERS score = 4.75 with no single score below 4.0

Meets all enhanced standards AND average ERS score =5.0 with
no single score below 4.0

Meets enhanced ratios minus 1 AND lowest classroom ERS score
>5.0

Enhanced program standards (North Carolina Division of Child Development 2009):

Space requirements
e There must be at least 30 sq ft of inside space and 100 sq ft outside space per child
per the licensed capacity, OR
e There must be at least 35 sq ft of inside space and 50 sq ft outside space per child
per the licensed capacity
e There must be an area which can be arranged for administrative and private
conference activities

Staff child r

atios

o Staff-child ratios must be posted at all times in a prominent classroom area
e To meet enhance staff child ratio requirements, centers must meet the following

criteria:
Age of children served Staff child ratio Maximum group size
0-12 months 1/5 10
1-2 years 1/6 12
2-3 years 1/9 18
3-4 years 1/10 20
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Administrative policies:

Selection and training of staff

Communication with and opportunities for participation by parents
Operational and fiscal management

Objective evaluation of the program, management, and staff

Personnel policies

e Each center with 2 or more staff must have written personnel policies including job
descriptions, minimum qualifications, health & medical requirements etc.

e Personnel policies must be discussed with each employee at the time of
employment and copies must be available to staff

e Each employee’s personnel file must contain an annual evaluation and development
plan

e Personnel files must contain a signed statement verifying that the employee has
received and reviewed personnel policies

Operational policies
e Must have written policies that describe the operation of the center and services
which are available to children/parents, including days/hours of operation, age
range of children served, parent fees, etc.
e Operational policies must be discussed with parents when they inquire about
enrolling their child, and written copies must be provided
e Copies of operational policies must be distributed to all staff

Caregiving activities for preschool aged children
e Each center providing care to preschool-age children 2 or older must provide all five

of the following activity areas daily

Art/creative play

Children’s books

Block & block building

Manipulatives
o Family living & dramatic play

o The following activities must also be provided at least once per week
o Music and rhythm
o Science and nature
o Sand/water play

O O O O

Parent participation
e Each center must have a plan to encourage parent participation and inform parents
about programs/services that includes the following
o A procedure for encouraging parents to visit the center before their child
starts attending
o Opportunities for staff to meet with parents on a regular basis
o Activities which provide parents opportunities to participate
o A procedure for parents who need information or have complaints about the
program
e The plan must be provided to and discussed with parents when the child is enrolled
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Appendix 2B. Sample five star rated license

State of North Carolina
Department of Health and Human Services
Division of Child Development and Early Education

Five Star Child Care License

x %k k k X

In each area rated, this facility earned: S Age Range: 0- 12 years
Staff Education: 6 out of 7 points Pl y% ~ Capacity: 1stshift: 75; 2nd shift: 0; 3rd shift: 0

Program Standards: 6outof 7 points & [ a2\ SlectheDete: M, 2012

Quality Point: 1 out of 1 points g:ﬁf";':’g:m o

Education Option Met: [ Programmatic Option Met: [J ; ' N ; Meets enhanced ratios
Total: 13 out of 15 points % w¥2/7 Meets enhanced space
ID Number: 11000614
Type of Facility: Center
tssued to: |

In accordance with Adicle 7, Chapter 110 of the North Carolina General Statutes, the above named child care facility is lssued a rated license. Licenses vary from an
overall rating of one through five stars, based upon their cumulative paints in the three categaries above,

This license must be displayed in a prominent place so it may be available and shown to each child's parent or guardian when the child is enrolled. This license
cannot be bought, soid or transterred, It is valid only for the location/address noted above. This licenss is the property of the State of North Carolina and must be
returned to the Division of Child Development and Early Education in the event of tarmination ar revocation.

C_Ym, A Q‘.‘——\ ,&M = i

Lanier M. Cangler, Secrelary. Depantment of Health and Human Senvices Deborah J. Cassidy, Director, Division of Child Daveloprmaent and Eary Educaion
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Appendix 2C. Comparison of sample and nonsample providers 2007-2009

2007 2008 2009
Sample Nonsample Sample Nonsample Sample Nonsample

Independent center 0.44 0.53%** 0.44 0.52%+* 0.45 0.53%**
Local public school 0.27 0.17%** 0.27 0.17%** 0.27 0.16™**
Head Start 0.10 0.01*** 0.09 0.01*** 0.09 0.02%**
Religious sponsored 0.08 0.27%**+* 0.08 0.22%** 0.08 0.22%**
Other center based care 0.12 0.07*** 0.12 0.07*** 0.12 0.07***
Capacity 79.22 72.09%** 80.57 73.04%** 81.95 73.04%**
Enrollment 54.22 43.471%** 53.42 42.80%** 53.36 40.42%**
Proportion of capacity fille  0.73 0.64*** 0.71 0.62%** 0.71 0.59%+*
3+ star rating 0.92 0.43%** 0.92 0.34%** 0.97 0.37%**
4+ star rating 0.73 0.10%** 0.76 0.07*** 0.83 0.07***
5 star rating 0.38 0.01%** 0.42 0.00%** 0.46 0.00%**
N 2970 2050 3053 1977 2952 2000

Note. +p<.10 *p<.05 **p<.01 ***p<.001
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Appendix 2D. Sensitivity of results in year T+5 to alternate specifications and bandwidths

Quadratic Linear
Full Full 15 125 1(IK Triangular
Outcome sample sample bandwidth) kernel
Program quality
3+ stars -0.04 -0.04* -0.04* -0.04+ -0.04 -0.03
(0.03) (0.02) (0.02) (0.02) (0.03) (0.03)
4+ stars -0.06 -0.14** -0.14** -0.11* -0.05 -0.04
(0.07) (0.05) (0.05) (0.06) (0.06) (0.07)
Average ERS rating 0.19* 0.14* 0.18* 0.16* 0.16* 0.14+
(0.08) (0.07) (0.07) (0.07) (0.08) (0.08)
Average ERS = 4.5 0.06 -0.00 0.03 0.01 0.02 0.04
(0.04) (0.03) (0.04) (0.04) (0.04) (0.04)
Enrollment & closure
Total enrollment -10.80* -19.42%F*  -1579%* -16.83*%**  -16.15%** -13.48**
(4.68) (3.64) (3.80) (4.08) (4.46) (4.55)
Proportion of capacity filled -0.08* -0.01 -0.03 -0.06+ -0.07* -0.07+
(0.04) (0.03) (0.03) (0.03) (0.03) (0.04)
Center is closed -0.04 0.09* 0.05 0.01 -0.01 -0.02
(0.06) (0.04) (0.05) (0.05) (0.05) (0.06)
Open, no ERS rating 0.12+ 0.19%** 0.20%** 0.16** 0.09 0.10
(0.07) (0.05) (0.05) (0.05) (0.06) (0.06)
N 2411 2411 2252 1996 1618 1601

Note. Each coefficient represents the results from a separate regression discontinuity estimate. Each estimate
conditions on a quadratic spline of the assignment variable as well as an indicator equal to 1 if a center scored
below the RD threshold. Robust standard errors in parenthesis.

+p<.10 *p<.05 **p<.01 **p<.001
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CHAPTER 3: PRESCHOOL ENROLLMENT GAP

Chapter 3 - Examining the gap in preschool enrollment between
Hispanic and non-Hispanic children

Scott Latham
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Abstract
Access to high quality preschool may provide a promising way to close achievement
gaps between white and Hispanic children, which are already apparent by the time
children arrive in kindergarten. However research has consistently documented
that Hispanic children are enrolled in center-based care at lower rates than their
non-Hispanic peers. Despite the potential benefits of increasing preschool
enrollment among Hispanic children, we have an underdeveloped understanding of
why Hispanic children attend at different rates, and how patterns of enrollment
differ among Hispanic children, questions that are essential for designing effective
policy solutions.

This paper leverages new, uniquely detailed data from a nationally
representative sample of households with children under age 13 to provide a
portrait of how patterns of child care use differ across race/ethnicity and across
Hispanic subgroups both for infants/toddlers (0-2) and for older children (3-5). I
find substantial Hispanic-white gaps in preschool enrollment and show that these
gaps are largest among immigrant and non-English speaking households. I
demonstrate that differences in income and socioeconomic status across groups are
associated with enrollment gaps are almost fully explained by differences in income
and socioeconomic status across groups. Among infants and toddlers, Hispanic
children attend preschool at lower rates than white children even after accounting

for an extensive set of child and family characteristics.
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The achievement gap between white and Hispanic children is already sizeable by
the time they arrive at kindergarten. Almost a quarter of children in the United
States are Hispanic, and these children score about .5 to .75 standard deviations
lower on math and reading tests at school entry relative to their white counterparts
(O’'Hare, 2011; Reardon, Robinson-Cimpian, & Weathers, 2015). These early gaps
have lasting consequences, as early academic skills are predictive of outcomes well
into the future (Duncan et al., 2007; Chetty et al,, 2011). Large gaps between white
and Hispanic students persist as children progress through school and beyond, and
are evident not only in test scores but also in rates of college completion, choice of
occupation, wages, and total income (Black et al. 2006; U.S. Census Bureau, 2011,
2012, 2015).

Early childhood interventions, including preschool?®, have become
increasingly popular policy levers aimed at reducing these early disparities. In
particular, a large and consistent body of evidence has shown that these programs
have the potential to boost school readiness among young children, and that
benefits are often most pronounced among low-income and minority children (e.g.
Magnuson & Waldfogel, 2005; Schweinhart et al., 2005; Heckman, 2006; Deming,
2009; Bassok, 2010; Camilli, Vargas, Ryan, & Barnett, 2010; Weiland & Yoshikawa,
2013).

Research using statewide and national datasets has found that Hispanic

children in particular experience disproportionate benefits from high quality early

° Throughout this paper, I use the terms “preschool” and “center-based care”
interchangeably to refer to any child care provided in a nonresidential group setting
including public preschool and Head Start programs as well as programs operated in local
public schools.
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care (Gormley & Phillips, 2005; Loeb et al., 2007; Bloom & Weiland, 2015). One
potential explanation is that Hispanic children receive additional benefits from extra
exposure to English. For instance, Bloom & Weiland (2015) found larger effects of
Head Start among Spanish speakers and dual language learners. Other work has
found that Head Start raises English language proficiency among children of
immigrants (Magnuson, Lahaie, & Waldfogel, 2006).

Despite this, research across two decades has found that Hispanic children
are consistently enrolled in preschool at lower rates than other children (e.g. West,
Germino Hausken, & Collins, 1993; Fuller et. al., 1994; Liang, Fuller, & Singer, 2000;
Early & Burchinal, 2001; Bridges et al., 2004; Fuller & Kim, 2011). In 2014 about
32% of Hispanic children 3-5 were enrolled in preschool, compared with 41% of
white children, a 9 point gap (Kena et al., 2016). It is encouraging to note that this
gap has narrowed somewhat since 1991 (West et al,, 1993). However, the
enrollment gap is still sizable and may contribute to differences in achievement
between white and Hispanic children, especially given that Hispanic children may
benefit disproportionately from center-based care.

While researchers and practitioners have posited that increasing preschool
take up among Hispanic children would yield benefits, we have an under-developed
understanding of exactly why Hispanic children attend preschool at lower rates.
Previous research has identified family characteristics related to gaps in enrollment
between Hispanic and white children, including income/SES, household
composition, and parent work schedules. However, black children, who have similar

family characteristics to Hispanic children, have been found to attend preschool at
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rates equal to or higher than white children (Fuller et al., 1996; Early & Burchinal,
2001; Radey & Brewster, 2007). This has led researchers to suggest that Hispanic
families may differ from non-Hispanic families in terms of their cultural preferences
and practices regarding child care (Becerra & Chi, 1992; Fuller et. al, 1994; Buriel &
Hurtado-Ortiz, 2000; Harwood et al., 2002).

However, research exploring gaps in preschool enrollment has generally
treated Hispanic children as a single group (Fuller et al. 1994; Early & Burchinal,
2001; Radey & Brewster, 2007), when Hispanic households are quite diverse in
terms of home language, immigrant status, and country of origin (Logan & Turner,
2013; Turner et al,, 2015). There is little research that examines enrollment gaps
separately among Hispanic subgroups, and in fact a recent report explicitly stated
the need for research detailing variation in child care use among Hispanic children
by characteristics such as home language (Mendez, Crosby, & Helms, 2016).

Further, research in this area has generally focused on children of preschool
age (3-5) (Fuller et al, 1994; Fuller et al., 1996; Liang et al, 2001; Hirshberg, Huang,
& Fuller, 2005), with only a few studies examining enrollment in preschool for
younger children (e.g. Early & Burchinal, 2001; Radey & Brewster, 2007). No studies
have explicitly documented how enrollment gaps vary by age for Hispanic
subgroups. These differences by age are worth exploring for a few reasons. First,
given that preschool is a more normative child care option among 3-5 year olds,
family characteristics may play less of a role in determining whether children of this
age attend (Coley et al., 2014). By contrast, children 0-2 are much less likely to be

enrolled in preschool care, and so family characteristics may play a larger role in
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determining whether a child of this age is enrolled. Indeed, Coley et al. (2014) found
that race/ethnicity was more strongly predictive of early child care use among
infants than among preschool aged children. Next, there is increasing policy interest
around expanding access to preschool for the youngest children. For example, Early
Head Start, which is targeted at low-income children 3 years and younger, has
expanded rapidly in recent decades (Vogel et al., 2006). As there is more and more
interest in access for these younger children, it is important to document differences
in access across groups.

Importantly, children 0-2 are likely to have different child care needs than
preschool age children. Although evidence strongly suggests benefits to attending
preschool among 3-5 year olds, the evidence is less clear for infants and toddlers.
Some studies have found positive effects of preschool care for these children across
a range of outcomes including cognition, language development, learning
competency, and reduced aggression (Burchinal et al., 2000; Love et al, 2003), while
others have found evidence of negative effects on social adjustment, maternal
attachment, and stress responses (Phillips & Adams, 2001; Love et al, 2003,
Watamura et al., 2003). For this reason, parents who differ in their preferences and
beliefs around child rearing may choose different types of care for these young
children. For instance, parents who place higher value on nurturing attachment and
social development among young children may choose not to enroll children in
preschool care until they are a bit older.

Another limitation of the extant literature is that most examinations of

Hispanic preschool enrollment patterns are relatively old (e.g. Fuller et al, 1994;
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Fuller et al., 1996; Liang et al, 2001). There have been significant changes to both
the early childhood landscape and the population of Hispanic children in the United
States since these questions were last examined at a national level (U.S. Census
Bureau, 2011; Barnett et al, 2016; Bassok & Latham, 2016), and these changes may
have influenced child care use across groups. An updated look at differences in
preschool enrollment between all Hispanic children and non-Hispanic children is
thus warranted. The current study leverages newly available data to document how
patterns of child care use vary between Hispanic and white children, and explore
how differences in care use are related to household characteristics. This data was
collected in 2012, and unlike previous national surveys, it contains information
about all care providers for all young children in each household. Specifically, I
address the following research questions:

1. How large are gaps in non-parental care and preschool use between

Hispanic children and other children?

2. To what extent do patterns vary for infants and toddlers (age 0-2)
relative to preschool age children (3-5, not in K)?

3. Do patterns differ within Hispanic children, by home language or by
immigration status?

4. To what extent are enrollment gaps — both overall and for Hispanic
subgroups - related to household income/socioeconomic status,
household composition, and parent work schedules?

In answering these questions, | aim to provide an updated portrait of how family

characteristics are related to differences in preschool enrollment rates.
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Background
Hispanic-white achievement gaps have become increasingly important in light of
changing demographics in the United States (Todd & Wolpin, 2007; Reardon &
Galindo, 2009; Hemphill & Vanneman, 2011; Reardon et al., 2015). Hispanics
became the largest minority population in 2004, and as of 2014 comprised 17.4
percent of the total U.S. population (U.S. Census Bureau, 2014). Hispanics also make
up the fastest growing segment of the population, accounting for over half of the
total population growth between 2000 and 2010. In those years, the Hispanic
population increased by 43%, compared just over 1% for whites (US Census Bureau,
2010). As a share of the population, the number of Hispanic children is growing
even faster, and in 2014 they accounted for 24% of all children (Federal Interagency
Forum on Child and Family Statistics, 2015). From both an equity and an economic
perspective, the gap in achievement between white and Hispanic students has
pronounced consequences.

In response to these gaps, and following a large body of evidence that
documents the benefits of preschool among low income and minority children (e.g.
Magnuson & Waldfogel, 2005; Camilli et al., 2010; Ansari & Winsler, 2011), public
investment in early childhood education has increased dramatically. Between 2002
and 2015, state spending on preschool initiatives more than doubled from $2.4 to
$6.2 billion, and over the past two decades the number of students in public
preschool has nearly doubled as well. Most of these public preschool programs
explicitly target underserved or disadvantaged populations, including a

disproportionate number of Hispanic children (Barnett et al,, 2016).
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Within a similar time frame, the gap in preschool enrollment between
Hispanic and white children has narrowed somewhat. In 1991, Hispanic children
were 15 percentage points less likely to attend care relative to white children (West
et al, 1993). This gap was down to 10 percentage points by 2005, and 9 points in
2014 (Chernoff et al., 2007; Kena et al, 2016). No research has established this
relationship as causal, but it is consistent with the hypothesis that increases in
targeted public preschool have reduced disparities in use of preschool between
Hispanic and white children.

Despite encouraging evidence that gaps in preschool enrollment have
narrowed in recent years, they are still large enough to potentially exacerbate
disparities between Hispanic and white children. As such, a large body of research
has attempted to understand what contributes to these gaps, with the goal of
informing policy. Specifically, researchers have pointed to at least 5 sets of potential
explanations, including (1) income/SES (2) household composition (3) parent work
schedules (4) parental preferences/practices (5) aspects of the child care supply. In
this paper I focus on the first three.

Below, [ summarize research that has explored how each set of explanations
relates to differences in child care selection by race/ethnicity. In practice, the five
potential explanations may each contribute, and they are certainly correlated and
inter-related.

Factors that contribute to parent selection of early care
One way to understand gaps in child care use across groups is using a “constraints

and preferences” framework (Meyers and Jordan, 2006; Radey & Brewster, 2007;
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Coley, Votruba-Drzal, Collins, & Miller, 2014). This framework asserts that decisions
about child care are the result of a combination of family demands, social/cultural
expectations, and constraints on information/resources. This work provides
theoretical context to help understand why the following characteristics of
households and their environment are related to child care decisions.

Income/SES. One commonly cited factor related to lower use of child care
among Hispanic families is lower levels of household income and other measures of
SES. From a constraints and preferences standpoint, extra income and resources
allow parents to choose from a larger and generally higher quality set of options.
Research has consistently found that families with higher income are more likely to
use non parental child care in general, and center-based care specifically (Fuller et
al,, 1994; Early & Burchinal, 2001; Hirshberg et. al, 2005; Greenberg, 2011; Bassok
et al. 2016).10 Differences in income and SES are likely to contribute to the gap in
enrollment between Hispanic and non-Hispanic children. Hispanic families are more
disadvantaged across a number of dimensions compared with white families. They
have much lower income, and are much more likely to live in extreme poverty
compared to white families (Radey & Brewster, 2007; U.S. Census Bureau, 2015). On
average, adults in Hispanic households also have lower education levels. For

instance, among Hispanic families, more than 40% of mothers do not have a high

10 The relationship between income and preschool enrollment is not strictly linear.
In particular, targeted preschool programs and subsidies have substantially altered
this relationship, so that the poorest children attend preschool at higher rates than
those with slightly more income, resulting in a U-shaped curve (e.g. Early &
Burchinal, 2001).
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school diploma (compared with 6% of white mothers), and only 30% had any
education beyond high school (Gandara & Contreras, 2010).

While income and SES play a salient role in parents’ child care decisions, it is
striking that black families—whose income and home resources often mirror those
of Hispanic families—actually attend center-based care at rates similar to white
children (Radey & Brewster, 2007; Bassok, 2010). For instance, in 2014 39% of
black children 3-5 were enrolled in preschool, compared with 41% of white
children, and just 32% of Hispanic children (Kena et al, 2016). Although there are
multiple hypotheses as to why black and Hispanic children differ on this dimension,
the pattern suggests that factors other than family resources are likely to contribute
in important ways to early enrollment patterns.

Household composition. The composition of households is another
important factor that affects parents’ decisions about child care. From a constraints
and preferences perspective, additional adults in the household can serve as care
providers, reducing the need for non-parental care in general, and by extension, the
need for preschool care. For instance, households with two parents are considerably
less likely to use NPC than single parent households (Liang et al, 2000; Hirshberg,
Huang, & Fuller, 2005; Greenberg, 2011). Research has also shown that NPC use is
also lower among households with grandparents or other non-parent relatives
(Fuller et al., 1996; Liang et al., 2000; Vandell et al., 2003; Radey & Brewster, 2007).

Both the number and ages of children in each household may affect child care
decisions. For instance, additional young children in the household could lead

parents to decide not to work, rather than pay the additional cost of having multiple
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children in NPC. It could also lead parents to place children in relative or friend care,
as opposed to center-based care, to save money. Indeed, research has shown that
households with more young children (0-5) are less likely to use both NPC and
center-based care specifically (Greenberg, 2011; Coley et al, 2014).

[t is important to note that household composition and income/SES are not
wholly distinct. For instance, the presence of a second parent or the number of
children in a household is associated with the resources available. However, the
aspects of household composition described above have been shown to be related to
enrollment gaps over and above what can be explained by SES alone.

Differences by race/ethnicity in terms of household composition are
pronounced. Hispanic households are less likely to contain two parents than white
households (58% vs. 75%) but considerably more likely than black households
(34%) (Child Trends Databank, 2015). Hispanic and black households are more
likely to contain a grandparent or other nonparent resident (Radey & Brewster,
2007), and among households that contain grandparents, Hispanic and black
grandparents are more likely to provide child care (Luo, Lapierre, Hughes, & Waite,
2012). In addition, Hispanic families include more children than white families, and
on average, Hispanic mothers give birth at a younger age. For example, in 2013 the
birth rate among Hispanic 15-19 year olds was more than twice that for non-
Hispanic whites (Martin et al,, 2015).

Parent work schedules. Parents who work more need more child care.
From a constraints and preferences perspective, the type of care that parents can

select is partially constrained by their work schedule. For instance, parents that
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work many late nights and weekends are not likely to use as much center-based
care, which is available primarily during standard 9-5 hours (Hirshberg et al., 2005;
Greenberg 2011).

Hispanic households differ from non-Hispanic households in terms of their
employment status and work schedules. While Hispanic and white single mothers
are equally likely to be employed (76%). Among married mothers, 70% of white
women were in the labor force compared with 62% of Hispanic women (U.S. Bureau
of Labor Statistics, 2015). Among mothers that work, white and Hispanic mothers
work a similar number of hours, and a similar percentage are employed full time
(Landivar 2016). However, Hispanic workers in general are disproportionately
represented in the types of occupations that require irregular hours (Padilla et al.,
2006).

The relationship between work outcomes and child care utilization may be
bidirectional. For example, parents who feel strongly that their young children
should only be home with their parents may choose to forego additional
employment or income to be home with their child, or may choose non-standard
work hours to facilitate their preferred care arrangement. Here, and throughout this
literature, it is important to remember the potential bidirectional nature of this
relationship.

The three factors described above—income, household composition, and
work hours—all relate directly to families supports and constraints. Below I discuss
a number of other factors that may also contribute to differential care use across

groups.
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Parental beliefs/preferences. Some existing research has suggested that
gaps in care utilization are driven in part by differences in beliefs and values across
groups, rather than solely by differences in resources.

Exposure to early literacy. For example, some of the earliest work that
explored the preschool enrollment gap argued that it partly reflected differences
between Hispanic and non-Hispanic families in their preferences for exposure to
early literacy (Fuller et al. 1994; Fuller et al, 1996). For instance, Fuller et al. (1994)
found that just 29% of Hispanic families reported reading to their child every day,
compared with over 50% of white families, and suggested that Hispanic families
may not place as high a value on early education and literacy.

More recent research has suggested that Hispanic and non-Hispanic parents
both place high value on early literacy, but that Hispanic parents also place high
value on practical features of child care, more so than white parents (Kim & Fram,
2008; Shlay, 2010; NSECE Project Team, 2014). For instance, Early & Burchinal
(2001) found that Hispanic families have stronger preferences for providers that
can provide care for sick children, or during flexible hours (Early & Burchinal,
2001).

Beliefs about child rearing. Other research has suggested that differences in
beliefs about how best to raise children may contribute to gaps in preschool
enrollment (Fuller et al., 1994; Liang et al. 2000). Hashima & Amato (1994) found
that Hispanic families are more family oriented and endorse warmer parenting

practices than do non-Hispanic families, which may lead them to avoid structured
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settings for young children. Fuller & Garcia Coll (2010) also find differences in
beliefs about parenting between Hispanic and non-Hispanic families.

Aspects of the child care market. Finally, research has speculated that in
addition to differences in the demand for early care, an important driver of
preschool enrollment gaps may be differences in the availability of care options
(Fuller, Kim & Bridges, 2010). In particular, evidence suggests that Hispanic
children live disproportionately in communities with lower access to early care
(Bassok, Fitzpatrick, & Loeb, 2011), and that differences in access to care partially
explain gaps in preschool enrollment (Hirshberg, Huang, & Fuller, 2005). At the
same time, it is unclear whether lower availability of care in Hispanic communities
may partially reflect lower demand among Hispanic parents, and no studies have
been able to isolate the unique impact of supply.

Child’s age. Parents differ in their preferences for care use among
infants/toddlers (0-2) and preschool aged children (3-5, not in K). Specifically,
preschoolers are considerably more likely to be enrolled in any type of NPC, and in
center-based care specifically (Early et. al, 2001; Coley et al, 2014). However,
parents may differ in their preferences for children of different ages by
race/ethnicity. Some work, for instance, has found that cultural norms and
preferences among Hispanic and immigrant households were more salient when
making decisions about young children (Coley et al, 2014).

Differences among Hispanic children.
Hispanic children are quite diverse in terms of home language, immigrant status,

and country of origin. For this reason, exploring differences in preschool patterns
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among Hispanic children may provide insights that complement those from analyses
comparing all Hispanic children to white or black children (Logan & Turner, 2013;
Turner etal.,, 2015).

Home language. Hispanic families that only speak Spanish are less likely
than English speakers to use both NPC and center-based care (Liang et al, 2000;
Hirshberg, Huang, & Fuller, 2005). This may be at least partly because non-English
speaking households face additional barriers when enrolling children in child care.
For instance, Shaul (2006) found that lack of information about available child care
subsidies/programs was particularly pronounced among families with limited
English proficiency. A survey of low-income families in Minnesota found that
households that did not primarily speak English were more likely to report having
to “take whatever arrangement they could get” (Chase & Valerose, 2009).

Immigrant status. Differences across Hispanic households by immigrant
status generally parallel differences by home language. For instance, nearly a third
of children of immigrants live in linguistically isolated households where all
members older than 13 do not speak English (Capps et al., 2004). Research has
found that immigrants generally enroll their children in preschool at lower rates
than non-immigrants (Brandon, 2004). Some evidence suggests that immigrant
families are particularly likely to suffer from poor information about availability and
quality of child care (Chaudry et al, 2011). Research from outside education has also
suggested that Hispanic families face higher transaction costs when applying for
public programs. For instance, Aizer (2000) found lower take up of Medicaid among

Hispanic families consistent with language barriers and immigration concerns.
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There are also barriers to preschool enrollment that are specific to
immigrants. For instance, these families may not be eligible for the same subsidies
or other opportunities as native born families, or among undocumented immigrants,
they may have fears that enrolling in child care could expose their status (Karoly &
Gonzalez, 2011).

The present study
Although previous research has explored the family characteristics associated with
preschool enrollment gaps between Hispanic and non-Hispanic children, few
studies have examined these gaps among specific Hispanic subgroups, and none
have done this systematically for children of different age groups. Also, in light of
widespread and dramatic changes to both the Hispanic population and the early
childhood landscape since overall gaps in preschool enrollment between Hispanic
and white children were examined, there is need to provide updated estimates of
overall differences in preschool use. Using a new and unusually detailed nationally
representative dataset of households with young children, this paper provides an
updated portrait of the child care use of Hispanic, white, and black children in the
United States.

Method
Data
The data for this study come from the National Survey of Early Care and Education
(NSECE), a nationally representative sample of households with children under 13.
This dataset includes information about 21,655 children living in 11,629

households, and allows for a detailed portrait of early child care across both home
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based and center-based settings, for all 50 states and Washington, DC (NSECE
Project Team 2013).11 The sampling frame of households was based on a list of
addresses maintained by the U.S. Postal Service. This list was supplemented with
newly listed housing units in areas where it did not provide adequate coverage.
Households were then screened for inclusion in the sampling frame with a
questionnaire that asked whether there was a child under 13 in residence (NSECE
Project Team, 2013).

To conduct the survey, data collectors asked to speak with an adult who was
knowledgeable about the early child care usage and schedule of the youngest child
in the household, with preference for a parent. The vast majority of respondents
were biological mothers (approx. 95%). Respondents provided demographic
information for all members of the household, including age, race, gender, and
relationship to both the respondent and to children in the household.

More detailed information was collected about children under 13 and about
adults who were either a parent to one of the children or a parent’s spouse. In
particular, the NSECE data collection included a unique feature called a “calendar”
survey, which documented how these household members spent their time in 15

minute increments during an entire “reference week” (Monday-Sunday, generally

! The nationally representative data were collected using a multistage probability design. In
the first stage, 219 primary sampling units (PSUs) were selected based on the population of
children under 18. Each PSU represents either a county or group of contiguous counties. In
the second stage, secondary sampling units (SSUs) were selected from within each PSU. A
total of 755 SSUs were selected, and each represents either a census tract or group of
contiguous tracts. SSUs were selected disproportionately from areas in which at least 40%
of households had income below 250% of the federal poverty line.
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the week prior to the survey). Interviews were intentionally scheduled to avoid
unusual reference weeks, such as holidays.

During the calendar survey, respondents reported every person or
organization who provided care for each child in the household, up to 15 providers
total. For each provider-child pairing, they reported the start and stop times that
care was provided during the reference week. Each child’s schedule was then coded
in 15 minute increments throughout the week, providing a complete picture of how
children spent their time. Analogous information was collected about adults in the
household. In particular, respondents reported when household members were
working, in school, or in training. The calendar was administered separately for
children and adults, and results were compared to resolve discrepancies.
Respondents were asked to provide additional information or clarification in cases
where no parents were available to provide care but a child was not with a care
provider.

Measures

Race/Hispanic origin. Information about race and Hispanic origin was
collected separately for all children in the sample. In keeping with previous work
(e.g. Fuller et al.,, 1996; Early & Burchinal, 2001; Radey & Brewster, 2007). I classify
all children of Hispanic origin as Hispanic, regardless of race. I refer to non-Hispanic
white and non-Hispanic black children as “white” and “black” children throughout.
also consider differences within Hispanic children by home language (English only,
both English & Spanish, Spanish only) and immigrant status (immigrant parent, no

immigrant parent).
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Child care use. I use the child calendar data described above to construct
multiple measures of non-parental care use. First, I consider whether a child
attended any non-parental care during the reference week. Next, to get a broad
picture of the types of child care that are used, I consider whether a child attended
any of the following: 1) center-based care, including any Head Start, public pre-k, or
community-based care; 2) individual care, without a prior relationship; 3)
individual care, with a prior relationship (including family/friends); 4) irregular
care (<5 hours/week). Next in keeping with prior work, I consider the type of care
in which children spent their most hours (the “primary” provider). Specifically, |
document the proportion of children whose primary provider fell into categories 1-
4 above.

Income/SES. The NSECE provides unusually rich data about the income and
resources families have available. I consider some commonly used measures such as
annual income, and the number of earners in each household (e.g. Fuller et al.,1996;
Early & Burchinal, 2001). I also consider other measures including income to
poverty ratio, the number of earners in each household, ownership of a home or car,
and the proportion that received some type of public assistance [defined as food
stamps, welfare, free /reduced price lunch, or WIC (Women, infants, and children)
benefits]. Finally, [ consider the proportion who reported not always having enough
food, and the proportion that live in a community with more than 20% of families
below an income to needs ratio of 1 (“high density of poverty”).

Household composition. | construct a number of measures of household

composition that have been found to be related to enrollment in non-parental care.
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First, I consider the total number of household members, as well as the number 18
or older. I consider whether each child lived with two parents, and whether she
lived with a grandparent, or other adult relative. I also consider whether children
were born to teenage mothers. Here, [ construct a measure of mother’s age at birth
by subtracting each child’s current age from their mother’s current age. Finally, I
consider whether each child has siblings, and how many.

Parent work schedules. | use the calendar data to construct multiple
measures of parent work schedules. First, to get a sense of whether any parents in
the home are likely to be available to provide child care, I construct three measures
that describe the combined work schedules of parents,. In these variables, a
household with a single parent uses only information from that parent, whereas a
household with two parents uses information from both. I consider the proportion
of children who live in households where all parents work at least 40 hours/week,
all parents work at least 20 hours/week, and no parents work any hours.

Next, to more closely align with previous work, [ separately consider the
work schedules of mothers and fathers. In particular, previous work has generally
looked only at maternal employment (e.g. Fuller et al., 2000; Radey & Brewster
2007; Greenberg 2011), but I also consider paternal employment in households
where a father is present.12 Specifically, I consider the total number of hours spent
working by each parent, along with an indicator for whether each parent spent any

time working. I also consider the proportion of time each parent spent working

12 For this analysis, I refer to respondents as “mothers” and second parents as “fathers” though that is
not quite true in the data. In some cases respondents were fathers or were members of a same sex
couple. However, in 95% of cases respondents were biological or step mothers.
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during nonstandard hours (standard hours: 8AM-6PM Monday-Friday), overnights
(10PM-6AM Monday-Sunday), and weekends.

Additional covariates. In the regression analysis, all models control for
children’s age in months, as children are increasingly likely to be enrolled in
nonparental care as they get older, even by a few months (Liang, Fuller, & Singer,
2000). I also control for region of the country (Northeast, Midwest, West, South),
and whether the community is in a rural, suburban, or urban location, to account for
differences driven by household location.

Plan for analysis

Sample. Of the 21,655 children under 13 in the NSECE data, I limit my
sample to children age 0-5 who had not yet started kindergarten (N=8,939). I also
limit my sample to children who had complete calendar data (approximately 97.5%
of the sample), resulting in a final sample of N=8718. This sample includes 4,565 0-2
year olds and 4,153 3-5 year olds.

Descriptive comparisons. The first set of results in this paper provides
nationally representative descriptive statistics comparing Hispanic children to
white and black children on measures of (1) child care use, (2) income/SES (3)
household composition and (4) parent work schedules. For each, I assess whether
differences across groups are statistically significant. Next, [ show analogous
descriptive results that show differences within Hispanic children. Here, I separate
Hispanic children by home language (English only, both English and Spanish,
Spanish only) and immigrant status (lives with an immigrant parent/no immigrant

parent) and test whether Hispanic children differ significantly across either
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dimension. Importantly, these descriptive results do not represent the effect of
being in an English vs. Spanish speaking household or an immigrant vs. non
immigrant household. Rather, they show how households across these groups
compare, allowing that the causes of these differences cannot be identified here.

Regression analysis. Next, | explore the extent to which the observed gaps
in child care use (both any NPC use and in center-based care in particular) are
related to differences in items (2), (3), and (4) above. Specifically, I estimate logistic
regressions to predict spending the most number of hours in a center-based
provider. I do this iteratively, including one set of variables at a time. I then compare
how the gap in preschool enrollment differs across models to determine the extent
to which each class of variables is related to this gap.

Finally, I include all four sets of explanatory variables in the same model, to
examine how the gaps are related to the combination of these variables. These
models take the following form:

log (1-2/1-) = Bo + BiHispanic; + B;NonHisp + B3Chepars; + BaSES; + BsHHcomp, +

[?GWorklf + g
Here, I predict the probability that child i spends the most number of hours in
center-based care. Hispanic is an indicator for whether a child is Hispanic, and
NonHisp is a vector for whether a child is black, Asian, or another race. The
reference group is white children. Ch_chars’is a vector of child characteristics
including age, gender, and region of the country. SES’ is a vector that includes
income to poverty ratio, the number of earners in each household, whether a family

owns a home or car, whether the family always has enough food, receipt of public
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assistance, and an indicator for living in a high poverty region. HH_comp’ includes
whether a household includes two parents, a grandparent, another nonparent
relative, as well as the number of siblings in the household, and an indicator for
siblings 0-2 or 3-5, not in K. Finally, Work’ contains indicators for whether all
parents work 40 hours or more, 20 hours or more, and no parents work any hours,
along with the number of hours that mothers and fathers spent working overall, and
during nonstandard, overnight, and weekend shifts. The main coefficients of interest
are the [31s, which represent the odds that Hispanic children are enrolled in center-
based care relative to white children, controlling for an extensive set of covariates.

Next I conduct analogous regressions, in which I replace the indicator
Hispanic with multiple indicators to explore differences by home language and
immigrant status. First, [ estimate these models replacing Hispanic with indicators
for whether a child’s home language was English only, both English and Spanish, and
Spanish only. Next, [ include two indicators for whether or not a child lived with a
parent who immigrated to the United States. These provide estimates of how
patterns of child care use differ among Hispanic children. Again, these estimates
should not be interpreted as the effect of belonging to a certain group, but rather,
the difference between groups, irrespective of cause. In both set of models, the
reference group remains white children.

Results

Differences by race/ethnicity.

Child care use. Table 3.1 shows descriptive statistics comparing child care

use by race/ethnicity for children 0-2 and children 3-5
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Children 0-2. Hispanic infants and toddlers are much less likely than white
or black children to attend any type of non-parental care. For instance, 44% of
Hispanic children spent time in NPC, compared with 55% of black children, and
60% of white children. Hispanic children are also 7 percentage points less likely to
attend center-based care than are white children (8% to 15%). When considering
primary providers, Hispanic children are more likely to use an individual care
provider that has a previous relationship to the household compared to white
children, but less likely to use care from a provider with no prior relationship.

Children 3-5, not in K. There are pronounced differences in non parental
care use between 0-2 year olds and preschool age children (3-5). In particular, older
children are more likely to use any form of non parental care (71% to 55%), and
more than three times as likely to use any type of center-based care (43% to 13%).

Patterns across race/ethnicity in preschool children are similar to those
among younger kids. Hispanic children of preschool age are the least likely to attend
any type of NPC (63%, compared with 74% and 76% among white and black
children, respectively). They are also 9 percentage points less likely to attend
center-based care than white children (46% to 37%), which is consistent with other
recent estimates of this gap (Chernoff et al, 2007; Kena et al, 2016).

Income/SES. The first panel of Table 3.2 shows how household income and
resources differ by race/ethnicity. Along every dimension considered, black and
Hispanic children live in households that are significantly more impoverished than
their white counterparts. For example, the annual income for black and Hispanic

families was roughly half that of white families. Compared to both white and black
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children, white children lived in households with more earners, that were more
likely to own a house or a car, more likely to always have enough food, less likely to
receive public assistance, and less likely to live in a community with a high poverty
concentration.

Along many dimensions, black children live in households that are even more
impoverished than Hispanic children. For example, black children live in households
with lower incomes, that are less likely to own a home or care, and more likely to
receive some type of public assistance.

Household composition. Table 3.2 also shows that there are substantial
differences by race/ethnicity in terms of household composition. Compared to
Hispanic and black children, white children are considerably more likely to live in a
household with two parents (76%, 53%, and 34% for white, Hispanic, and black
children, respectively). White children live in households with fewer siblings and
fewer people overall. White children are also less than half as likely as black or
Hispanic children to have been born to a teenage mother.

At the same time, black and Hispanic households are more likely to include
grandparents or other nonparent relatives. Notably, although black children are
more likely than white children to live in households with grandparents or other
relatives, they still live in households with the fewest adults overall due to high
levels of single-parenting. In contrast, Hispanic children lived in households with the
most members overall, including the most members over 18.

Work schedules. The final panel of Table 3.2 presents information about

parent work schedules. Hispanic children are more than twice as likely as white
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children to live in households where no parents worked at all. Among mothers,
Hispanic mothers are the least likely to work any hours. For mothers who worked,
there are no differences in the average number of hours worked by race/ethnicity,
but black and Hispanic mothers worked a higher proportion of overnight and
weekend hours.

Differences in work schedules by race/ethnicity are considerably more
pronounced among fathers. As mentioned above, Hispanic and black children are
much less likely to live with two parents than are white children. This is
compounded by the fact that, conditional on living with two parents, black and
Hispanic fathers are also considerably less likely to work than white fathers. For
example, 82% of white fathers spent any time working compared to 73% of
Hispanic fathers and just 64% of black fathers. Combined with differences in
likelihood of single parent households, on average just 22% of black 0-5 year olds
live in households with working fathers, compared with 39% of Hispanic children
and 62% of white children.13
Regression analysis
Table 3.3 presents results from logit estimations that model gaps in child care use
across different subgroups of children. In all models, estimates are presented as
odds ratios, and coefficients can be interpreted as the odds of attending a specific
type of care relative to white children. In this table, I show how each category of

variables (i.e. income/SES, household composition, parent work schedules) is

13 Results not shown. These percentages are calculated as “proportion of households with
two parents X proportion of fathers in two parent households who spent any hours
working.”
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related to gaps in center-based care use between white, Hispanic, and black
children. I present unadjusted gaps in model 1, and introduce a set of baseline
controls in model 2. Next, I introduce each set of variables one at a time in models 3-
5, finally including them all at once in model 6.

Children 0-2. Panel A demonstrates gaps in preschool use among children 0-
2. Model 1 shows the unadjusted odds for Hispanic children of attending center-
based care as a primary provider are 50% as high as those for white children. This
difference is no longer significant after controlling for income/SES (model 3).
Including controls for household composition (model 4) and parent work schedules
(model 5) both explain a portion of the gap as well, though the gap remains
significant when looking at these factors independently. There is no longer a
significant difference in preschool use when including all sets of explanatory
variables together, suggesting that together these factors account for most if not all
of the differences in center-based care use.

When comparing black children 0-2 to white children, the patterns are quite
different. In particular, black children are equally likely to enroll in preschool as
white children even without controlling for any aspects of the household. This
relationship holds as different sets of variables are introduced.

Children 3-5, not in K. Table 3.3, Panel B shows analogous results among
preschool aged children. The patterns are broadly similar to those observed among
younger children, but there are some differences worth noting. Hispanic children of
preschool age are less likely to use both center-based care, but the gap in center-

based care use is smaller among older children. Specifically, the unadjusted odds of
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Hispanic preschoolers attending center-based care are 74% as high as for white
children, compared with 50% among 0-2 year olds. Interestingly, there is no longer
a significant difference in center-based care use when including any of the three sets
of explanatory variables, suggesting that all three sets of explanatory variables
contribute to differences in preschool enrollment.

When considering how black children 3-5 compare to white children, the
results are strikingly different than for Hispanic children. For instance, without
controlling for anything, black children are again enrolled in preschool at similar
rates to white children. However, after controlling for income, household
composition, or parent work schedules, black children are significantly more likely
to be enrolled in preschool than are white children.

Differences among Hispanic children

Child care use. Tables 3.4 and 3.5 show how child care use varies among
Hispanic children both in terms of home language and immigrant status. These
measures are highly correlated. For example, 56% of immigrant households speak
only Spanish, and nearly all homes that speak only Spanish are immigrant
households (88%).14 Nevertheless, disaggregating results across both groups
highlights several unique patterns.

Children 0-2. Table 3.4 presents results for Hispanic children 0-2. Children
from English-speaking households are considerably less likely to use any NPC than

those from Spanish-speaking households (49% to 38%). They are almost twice as

' The first three rows of Appendix A show the extent of overlap between the two groups.
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likely to use center-based care, but this difference is not significant. Patterns are
quite similar by immigrant status.

Children 3-5, not in K. Table 3.5 shows differences in child care use among
Hispanic preschoolers. Here, the differences by home language are striking. In
particular, Hispanic children from English speaking homes are 19 percentage points
more likely to use NPC than are children from Spanish speaking households (72% to
53%). They are also 14 percentage points more likely to use center-based care (44%
to 30%). Further, Hispanic children from English speaking households attend both
NPC and center-based care at rates very similar to those of white children (Table
3.1). This shows that the gap in preschool enrollment is mostly due to Hispanic
households that are dual language or Spanish only. However, this should not be
interpreted to mean that being in a dual language or Spanish household causes
lower enrollment in center based care.

By contrast, there are no significant differences between children from
immigrant an non-immigrant households, which is itself striking given the strong
differences seen by home language and the overlap between home language and
immigration status.

Family characteristics, by Hispanic subgroups. Appendix 3A presents
differences in other family characteristics by home language and immigration
status. As expected, many patterns for Hispanic children in Spanish-only/dual
language (hereafter “Spanish speaking”) households and immigrant households are
similar. Both Spanish speaking and immigrant households were significantly more

impoverished across many of the income/SES measures, relative to English
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speaking and non-immigrant households, respectively. These households were also
larger and more likely to include non-parent relatives.

The bottom panel of Appendix 3A shows differences in parent work
schedules by Hispanic subgroup. For both Spanish speaking and immigrant
households, mothers are less likely to work. However, Spanish speaking households
are also more likely than English speaking households to have NO parents working.
By comparison, there is not a significant difference between children from
immigrant and non-immigrant households.

Regression analysis

Tables 3.6 & 3.7 present results analogous to those shown in Table 3.3 above,
but separately for Hispanic subgroups. I show separate coefficients for English only,
dual language, and Spanish only households, as well as for immigrant and non-
immigrant households. For comparison, the top row of each table replicates the
corresponding coefficients from Table 3.3. Coefficients are still interpreted as odds
of attending a certain type of care relative to white children.

Children 0-2. Table 3.6 shows results among Hispanic children 0-2. There
are striking differences by subgroup. English-only households are considerably
more likely to use center-based care as a primary provider than are Spanish-only or
dual language households. Patterns are similar by immigration status.

In looking across models 2-5, income and SES is the factor that is most
related to gaps in preschool enrollment. For instance, in model 3, which controls
only for income/SES there are no longer any significant differences in center-based

care for any home language subgroup. By contrast, after controlling for income and
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SES, Hispanic children from immigrant households are still somewhat less likely to
attend center-based care than white children, though the difference is no longer
significant.

Children 3-5, not in K. Finally, Table 3.7 shows differences among Hispanic
preschoolers. There are pronounced differences in terms of home language. For
instance, children from English-only households use center-based care at rates
roughly equal to white children, but the odds of children from Spanish-only
households enrolling in center-based care are only 60% as large as the odds for
white children. By contrast, there are no noteworthy differences in care use by
immigrant status.

In examining which sets of covariates are related to gaps between Hispanic
subgroups and white children, income and SES again are again most strongly
associated with these gaps. Strikingly, once all sets of covariates are controlled for,
all sets of Hispanic subgroups attend center-based care at rates almost identical to
those of white children.

Discussion & Policy Implications
This project uses new, nationally representative data to document differences in
child care use across race/ethnicity and across different Hispanic subgroups. I
document these patterns separately for infants/toddlers and preschool aged
children. Next, I examine the relationship between family characteristics and gaps in
preschool enrollment separately among Hispanic subgroups.

[ find that Hispanic children of all ages are less likely than white children to

attend preschool. As expected, there are notable differences in child care use across
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different types of Hispanic households. In particular, immigrant and Spanish-
speaking households are the least likely to enroll children in preschool. By
comparison, Hispanic children from English-speaking households enroll at roughly
the same rates as white children. Along other dimensions of child care use and along
measures of income and SES as well, Hispanic children from English-speaking
households are more similar to white children than to children from Spanish-
speaking households. By contrast, black children of all ages are equally or more
likely than white children to be enrolled in preschool care.

As past research has found, income and socioeconomic status are strongly
related to gaps in preschool enrollment (Radey & Brewster, 2007; Greenberg, 2011).
In many cases, after controlling for these variables I find no differences in
enrollment rates between white and Hispanic children. These results are purely
descriptive, and should not be interpreted as evidence that income plays a causal
role in these enrollment gaps. To a lesser extent, I find that household composition
and parent work schedules are also related to differences in preschool use.

It is interesting to note that after adjusting for family characteristics, older
Hispanic children of all types attend preschool at rates identical to white children.
This suggests that differences in parental beliefs and preferences across Hispanic
and non-Hispanic households may not play much of a role in whether 3-5 year olds
are enrolled in preschool. By contrast, Hispanic infants and toddlers, and
particularly those from Spanish-speaking and immigrant households, are less likely
to attend preschool than white children even after accounting for family

characteristics. This suggests that other factors beyond what have been considered
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here are likely contributing to this gap. In particular, there may be differences in
cultural beliefs/practices about parenting, or differences in access to information or
availability of child care (Fuller et al., 1996; Harwood et al., 2002; Fuller & Garcia-
Coll, 2010; Coley et al, 2014).

As mentioned above, the evidence is not clear that preschool care is always
beneficial for the youngest children, and some studies have found negative effects of
these programs on social and emotional outcomes among infants/toddlers (e.g.
Phillips & Adams, 2001; Love et al, 2003). As such, it is important to note that more
preschool care is not necessarily the best option for all families, and we should be
cautious in framing differences in preschool enrollment among these children as a
gap that must be remedied. Indeed, young Hispanic children are likely to receive
benefits from parent or relative care that are not directly captured by measures of
academic performance. More research needs to be done to determine the extent to
which gaps in preschool use among infants and toddlers should be viewed as
problematic.

Despite the recent increases in targeted preschool for underserved
populations, it is clear that children from Spanish-speaking and immigrant
households attend center based care at lower rates than white children. It will be
important for future research to attempt to delineate between possible explanations
for differences in enrollment among these specific subgroups. In particular, are
there barriers to enrollment in preschool that are specific to immigrant or non-
English speaking households? Future research should consider which specific

barriers these types of households face, with an eye toward informing ways in
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which they can be overcome. Future work should also consider policies such as
information campaigns targeting immigrant and Spanish speaking households.

The current findings provide additional support for recent calls to consider
differences among Hispanic children, rather than treating them as a single group
(Logan & Turner, 2013; Mendez, Crosby, & Helms, 2016). For instance, although
patterns by home language and immigration status are similar, gaps in preschool
enrollment among older children seem to be more pronounced when considering
differences by home language than by immigrant status. These types of nuances are
overlooked when considering only averages across all Hispanic children. In addition
to home language and immigrant status, researchers should consider differences
among Hispanics by country of origin where possible.

There are a few important limitations to this research. First, the patterns
documented are descriptive. Many of the measures I use are likely to be highly
correlated and so it is not possible to make any claims to causality. Further, there
are likely to be other, unmeasured characteristics of families or their environments
that contribute to differences in preschool enrollment. In particular, I do not
examine characteristics of the child care supply or family beliefs/preferences, both
of which have been shown to be related to early child care selection as well as to
SES. Fortunately, the restricted-use version of the NSECE will ultimately provide
information relating both to the supply of early care and family beliefs preferences.
Although these data are not yet available, they will shed additional light on why

enrollment in preschool differs by race and ethnicity.
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Also, this work is limited by the cross sectional nature of the data. In
particular, child care use likely differs on dimensions other than setting, including
both the length and timing of care. The current data does not allow me to examine
differences along these dimensions.

Despite these limitations, this paper adds to our understanding of why
Hispanic children are enrolled in preschool at lower rates, and provides the most
comprehensive exploration to date of preschool use among a diverse Hispanic

population of infants, toddlers and preschoolers.
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Table 3.1 Child care use among children 0-5, by race/ethnicity

0-2 year olds 3-5year olds, notin K
Child care variables All White Hispanic Black All White Hispanic Black
Any time spentin...

Non-parental care (NPC) 055" 060° 044 055°¢ 071" 074% 0.63* 0.76°¢
Center based care 0137 015% 0.08%* 0.14° 043" 0467 037 045°¢
Individual care, no prior relationship ~ 0.08 0.10** 0.04* 0.06° 006  0.08% 0.03* 0.04°
Individual care, prior relationship 0.26 0.26 0.24 0.28 0.24 0.24 0.24 0.27
Irregular care (< 5 hours/week) 0.15 019 0.09? 0.11° 0.15 019 0.10* 0.10°

Conditional on any hours in NPC:

Primary provider (most hours) is...

Center based care 022" 023 0.17 0.24 051" 0.51 0.50 0.55
Individual care, no prior relationship 0.13 "~ 0.15% 0.08% 0.10 008" 0.09% 004°* 005"
Individual care, prior relationship 042" 037% 0.53% 046 026~ 0.25 0.31 0.24
Irregular care 018" 021° 016 013° 0.08" 0.09 0.09 0.06
N 4565 1851 1534 728 4153 1720 1384 671

Note. Columns that share a superscript are significantly different from each other at p<.05. Differences across age groups
are denoted as follows:
* p<.05 ** p<.01 ** p<.001
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Table 3.2 Differences in family predictors of early child care use, by
race/ethnicity

All White Hispanic Black
Income/SES
Annual income in 2011 (thousands) 52.8 64.1* 36,52 313"
Income to poverty ratio 2.54 3.13 @ 1.69 2 1.47 P
Number of earners in HH 1.52 1.58 @ 14572 1.41°
Family owns their own home 0.47 0.62 3 0.32 @ 0.20
Family owns a car 0.87 0.94 @b 0.80 2 0.71 b
f:cr)lzlily does not always have enough 011 0.07 ab 0.17 2 0.17 b
Family receives public assistance 0.50 0.34 P 0.71 @€ 0.79 be
High density of poverty in community 0.22 0.11 3 0.34 3¢ 0.47 ¢
Household composition
Total household members 4.57 439 4947 461"
Total household members over 18 2.14 2.10 *° 2.35 ¢ 1.94 **
Child lives w /two parents 0.65 0.76 ®*  0.53 *° 0.34 "¢
Parent 1 was < 20 at child's birth 0.08 0.05* 012°? 0.14 °
Household includes grandparent of child 0.09 0.07 ®° 0.12 2 0.16 ©
Household includes other adult relatives .19 0.13 ab 0.31 ac 0.21 be
(e.g aunts/cousins)
Any siblings in household 0.74 0.73 2 0.77 ¢ 0.72 ¢
Number of siblings in household 1.25 1.16 *° 1.36 2 1.39 "
N 8718 3571 2918 1399

Note. Public assistance is defined as receipt of food stamps, welfare, free/reduced
price lunch, or WIC (women, infant, children) benefits. High density of poverty
defined as a community where >20% of families have income to needs ratio below 1.
Columns that share a superscript are significantly different from each other at p <.05
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Table 3.2 Differences in family predictors of early child care use, by

race/ethnicity (continued)

All White Hispanic  Black
Parent work schedules
All parents in HH worked at least 40 hrs/wk 0.21 0.21 0.18 ¢ 0.24 ¢
All parents in HH worked at least 20 hrs/wk 0.35 0.36 ° 031%* 038°
No parents in HH worked any hours 0.23 015 034° 0.39°
Mother's work schedule
Any hours worked 0.53 0.55°? 0.46 ? 0.52
Conditional on any hours worked:
Total hours worked 37.59 3693 38.63 37.94
Proportion of work during nonstandard hrs+ 0.24 0.21 2 0.27 ® 0.30 °
Proportion of work during overnight hrs+ 0.04 0.04° 0.04 © 0.08 **
Proportion of work during weekend hrs 0.10 0.08 @ 0.12* 0.10
Father's work schedule
Conditional on father in household:
Any hours worked 0.77 0.82 3% 0.73°? 0.64 °
Conditional on any hours worked:
Total hours worked 46.63 46.84 45.25 49.04
Proportion of work during nonstandard hrs  0.24 0.23° 0.25 0.29 ©
Proportion of work during overnight hrs 0.05 0.04° 0.05 ¢ 0.08 ®*
Proportion of work during weekend hrs 0.08 0.08 0.08 0.10
N 8718 3571 2918 1399

Note. + Standard hours: 8AM-6PM Mon-Fri, Overnight hours: 10PM-6AM Mon-Sun.
Columns that share a superscript are significantly different from each other at p<.05
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Table 3.3 Odds of Hispanic and black children 0-5 attending primarily center-
based care, relative to white children

Panel A. Children 0-2
Primary care provider is center-based

9] (2) (3) (4) (5) (6)

Hispanic 0.50*** 0.49** (0.81 0.64* 0.65* 0.86
(0.09) (0.10) (0.16) (0.13) (0.14) (0.18)
Black 094 0.75 149 0.79 110 1.05

(0.20) (0.16) (0.36) (0.19) (0.25) (0.27)

N 4565 4565 4565 4565 4565 4565

Panel B. Children 3-5, notin K
Primary care provider is center-based

(@) (2) (3) (4) (5) (6)

Hispanic 0.74** 0.67** 096 0.87 0.83 1.03
(0.09) (0.09) (0.13) (0.12) (0.11) (0.15)

Black 1.14 1.01 1.58** 1.38* 1.41* 1.69**
(0.16) (0.15) (0.26) (0.21) (0.22) (0.28)
N 4153 4153 4153 4153 4153 4153
Age, gender, region, urbanicity X X X X X
Income/SES measures X X
Household composition X X
Parent work schedules X X

Note. Results come from logit estimates of the likelihood of attending center-
based care. All models include indicators for whether a child was Hispanic,
black, Asian, or some other race (nonwhite), so coefficients can be interpreted
as odds relative to white children. * p<.05 ** p<.01 *** p<.001
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Table 3.4 Child care use among Hispanic children 0-2, by home language and immigrant status

Home language Immigrant parent
English Englis_h & Spanish No Yes
Child care variables only Spanish only
Any time spentin...
Non-parental care (NPC) 0.49 ° 0.41 0.38° 052¢ 0361
Center-based care 0.11 0.07 0.06 0.11 0.06
Individual care, no prior relationship 0.04 0.04 0.03 0.04 0.03
Individual care, prior relationship 0.27 0.26 0.21 0.29 ¢ 0.20 ¢
Irregular care (< 5 hours/week) 0.14 ** 0.06 ? 0.06 ° 013¢ 0.05¢
Conditional on any hours in NPC:
Primary provider (most hours) is...
Center-based care 0.19 0.16 0.13 0.18 0.15
Individual care, no prior relationship 0.09 0.06 0.09 0.08 0.09
Individual care, prior relationship 0.49 0.59 0.53 0.51 0.55
Irregular care 0.19 0.12 0.15 0.18 0.13
N 498 412 608 658 850

Note. Columns that share a superscript are significantly different from each other at p<.05. Superscripts
a,b,c indicate differences by home language and d indicates differences by immigrant status.
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Table 3.5 Child care use among Hispanic children 3-5, by home language and immigrant status

Home language Immigrant parent
English Englis.h & Spanish No Yes
Child care variables only Spanish only
Any time spentin...
Non-parental care (NPC) 0.72 0.61° 0.53°" 0.66 0.60
Center-based care 0.44 *° 0.33° 0.30 " 0.38 0.35
Individual care, no prior relationship 0.05 * 0.01 ¢ 0.02 0.03 0.03
Individual care, prior relationship 0.28° 0.23 0.18° 0.28 0.20
Irregular care (< 5 hours/week) 0.14° 0.10 0.06 ° 0.13 0.08
Conditional on any hours in NPC:
Primary provider (most hours) is...
Center-based care 0.50 0.48 0.52 0.47 0.52
Individual care, no prior relationship 0.04 0.01 0.04 0.03 0.04
Individual care, prior relationship 0.31 0.32 0.29 0.32 0.30
Irregular care 0.08 0.12 0.08 0.10 0.08
N 462 374 532 583 774

Note. Columns that share a superscript are significantly different from each other at p<.05. Superscripts
a,b,c indicate differences by home language and d indicates differences by immigrant status.
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Table 3.6 Odds of Hispanic children primarily attending center based care
relative to white children, among children 0-2

Primary care provider is center-based
1) (2) 3) (4) (5) (6)
All Hispanic children 0.50*%** 0.49** (0.81 0.64* 0.65* 0.86
(0.09) (0.10) (0.16) (0.13) (0.14) (0.18)

Home language

English only 0.63 0.69 0.84 0.80 0.80 0.94
(0.17) (0.20) (0.22) (0.22) (0.23) (0.25)
English & Spanish 0.43** 0.40** 0.68 0.53* 0.57 0.78
(0.12) (0.11) (0.20) (0.15) (0.17) (0.25)
Spanish only 0.33%** 0.32*** (.72 0.45** 0.45** 0.64

(0.09) (0.09) (0.21) (0.12) (0.14) (0.20)

Immigrant status

Non immigrant household 0.66 0.69 0.95 0.84 0.8 0.96
(0.16) (0.17) (0.22) (0.21) (0.20) (0.24)
Immigrant household 0.35*** 0.33*** 0.66 0.45*** 0.49** 0.68

(0.08) (0.08) (0.17) (0.11) (0.13) (0.19)

N 4565 4565 4565 4565 4565 4565
Age, gender, region, urbanicity X X X X X
Income/SES X X
Household composition X X
Parent work schedules X X

Note. Results come from logit estimates of the likelihood of attending each
type of care. All models include indicators for whether a child was Hispanic,
black, Asian, or some other race (nonwhite), so coefficients can be interpreted
as odds relative to white children. Immigrant household refers to children
who live with at least one parent who immigrated to the United States.

* p<.05 ** p<.01 *¥** p<.001
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Table 3.7 Odds of Hispanic children primarily attending center-based care
relative to white children, among children 3-5, not yet in K

Primary care provider is center-based
(@9)] (2) (3) (4) (5) (6)
All Hispanic children 0.74** 0.67** 0.96 0.87 0.83 1.03
(0.09) (0.09) (0.13) (0.12) (0.11) (0.15)

Home language

English only 0.91 0.85 1.08 1.05 0.97 1.15
(0.15) (0.15) (0.20) (0.19) (0.18) (0.21)
English & Spanish 0.65* 0.58** 0.81 0.69 0.72 0.86
(0.13) (0.12) (0.17) (0.14) (0.16) (0.19)
Spanish only 0.60** 0.55%** (0.91 0.82 0.74 1.00

(0.10) (0.09) (0.17) (0.15) (0.14) (0.19)
Immigrant status
Non immigrant household 0.73* 0.67* 0.89 0.87 0.78 0.97
(0.11) (0.11) (0.15) (0.15) (0.13) (0.16)
Immigrant household 0.73* 0.66** 1.00 0.86 0.85 1.07
(0.11) (0.10) (0.17) (0.14) (0.14) (0.19)

N 4153 4153 4153 4153 4153 4153
Age, gender, region, urbanicity X X X X X
Income/SES X X
Household composition X X
Parent work schedules X X

Note. Results come from logit estimates of the likelihood of attending each
type of care. All models include indicators for whether a child was Hispanic,
black, Asian, or some other race (nonwhite), so coefficients can be interpreted
as odds relative to white children. Immigrant household refers to children
who live with at least one parent who immigrated to the United States.

*p<.05 ** p<.01 *** p<.001
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Appendix 3A. Characteristics of Hispanic households by home language and
immigrant status

Home language Immigrant parent
English Englls_h & Spanish No Yes
Variable only Spanish only
Overlap between home language/immigration
Child lives w /parent who immigrated 0.14 > 0.61 a° 0.88 b¢ 0.00 1.00
to U.S.
Both English & Spanish are spoken in 0.00 1.00 0.00 0.23 d 0.33 d
home
Only Spanish is spoken in home 0.00 0.00 1.00 0.08 ¢ 0.56 ¢
Income/SES
Annual income in 2011 (thousands) 48.9 3 34.8 3¢ 23.8 b° 43.7 ¢ 30.5 ¢
Income to poverty ratio 2.32 @ 1.61 3  1.03 7" 2.08 ¢ 1.35 ¢
Number of earners in HH 1.58 @b 1.43 % 1.32°¢ 1.53 ¢ 1.39 ¢
Family owns their own home 038" 0.31 027 ° 0.35 0.30
Family owns a car 0.86 ° 0.80 0.75 ® 0.83 0.78
Family does not always have enough 012 ° 017 0.23 P 012 d 0.22 d
food
Family receives public assistance 0.59 3 0.70 **  0.86 ™ 0.61 1 0.80 ¢
High community poverty density 0.28 ° 0.37 0.39° 0.31 0.37
Household composition
Total household members 4.69 ° 5.00 519 ° 4.79 ¢ 5.09 ¢
Total household members over 18 2.28 2.30 2.47 2.33 2.37
Child lives w/two parents 0.62°" 0.57 ¢ 0.40 ®° 0.56 0.52
Mother was < 20 at child's birth 0.10 ® 0.17 ¢  0.09 © 0.14 ¢ 0.10 ¢
Household includes grandparent of 0.11 0.15 © 0.09 © 0.14 9 0.09 ¢
child
Hous_ehold includes othe_r adult 022 b 0.28 © 0.43 be 0.26 d 0.35 d
relatives (e.g aunts/cousins)
Any siblings in household 0.72 @ 0.80 ? 0.82° 0.71 ¢ 0.83 ¢
Number of siblings in household 1.21°° 1.43 7 1.50 " 1.24 ¢ 1.48 ¢
N 960 786 1140 1241 1624

Note. Public assistance is defined as receipt of food stamps, welfare, free/reduced price lunch, or
WIC (women, infant, children) benefits. High community poverty density is defined as a
community where >20% of families have income to needs ratio below 1. Columns that share a
superscript are significantly different from each other at p<.05. Superscripts a,b,c indicate
differences by home language and d indicates differences by immigrant status.
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Appendix 3A. Characteristics of Hispanic households by home language and
immigrant status (continued)

Home language Immigrant parent
English Englis.h & Spanish No Yes
only Spanish only
Parent work schedules
All parents in HH worked at least 40 hrs/wk 0.18 0.19 0.18 0.20 0.18
All parents in HH worked at least 20 hrs/wk ~ 0.33 0.30 0.28 0.34 0.28
No parents in HH worked any hours 0.28 @ 0.36 % 0.40 ° 0.32 0.36
Mother's work schedule
Mother worked any hours 0.512 0.43 2 0.42 0.514 0.42 d
Conditional on any hours worked:
Total hours worked 39.01 39.44 37.53 3891 38.59
Proportion during nonstandard hrs+ 0212 0322 032° 02449 0314
Proportion during overnight hrs+ 0.03 2 0.05 2 0.04 0.03 0.04
Proportion during weekend hrs 0.082»  0.14 2 0.15° 0.10 0.14
Father's work schedule
Conditional on father in household:
Any hours worked 0.73 0.71 0.73 0.73 0.72
Conditional on any hours worked:
Total hours worked 4312 4782 45.0 44.3 46.2
Proportion during nonstandard hrs 0.25 0.23 0.28 0.24 0.27
Proportion during overnight hrs 0.05 0.03 0.05 0.04 ¢ 0.05 ¢
Proportion during weekend hrs 0.08 0.08 0.09 0.074 0.10¢
N 960 786 1140 1241 1624

Note. Columns that share a superscript are significantly different from each other at p<.05.
Superscripts a,b,c indicate differences by home language and d indicates differences by immigrant
status.
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