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Abstract

Using data from the Early Childhood Longitudinal Study-Birth Cohort (n ~ 6,950), a nationally
representative sample of children born in 2001, we examined school readiness (academic skills
and socio-emotional wellbeing) at kindergarten entry for children who attended Head Start
compared to those who experienced other types of child care (prekindergarten, other center-based
care, other non-parental care, or parental care). Using propensity score matching methods and
OLS regressions with rich controls, we found that Head Start participants had higher early reading
and math scores than children in other non-parental care or parental care, but also higher levels of
conduct problems than those in parental care. Head Start participants had lower early reading
scores compared to children in prekindergarten, and had no differences in any outcomes compared
to children in other center-based care. Head Start benefits were more pronounced for children who
had low initial cognitive ability or low-educated parents, or attended Head Start for more than 20
hours per week.
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Established in 1965 as part of President Lyndon B. Johnson’s War on Poverty, Head Start
(hereafter, HS) provides education, health, nutrition, and other social services to low-income
preschool-age children and their parents. A primary goal of HS is to promote school
readiness and recently, the educational aspects of HS’s mission have been emphasized
through, for example, Congressional mandates to raise the quality of HS teachers (Gormley,
Phillips, Adelstein, & Shaw, 2010).

A perennial challenge in HS research is the fact that children served by HS are not a random
sample of the population. Several recent observational studies that apply rigorous methods
have documented both short- and long-term benefits of HS. In 1998, Congress authorized a
random assignment experiment, the Head Start Impact Study (HSIS). This study showed
that HS yielded short-term benefits, which, however, diminish by the end of first grade (U.S.
Department of Health and Human Services [USDHHS], 2005, 2010).

However, most HS research, including the HSIS, has overlooked another important
challenge that could also contribute to divergent findings across studies. Most previous
studies have not clearly defined the reference group, although children who do not attend HS
may have different types of care arrangements (Lee, Brooks-Gunn, & Schnur, 1988;
USDHHS, 2005, 2010; Zhai, Brooks-Gunn, & Waldfogel, 2011). If, as theory would
suggest, the effects of HS vary depending on the arrangements to which it is compared, then
not taking this into account could obscure those effects and could help explain why studies
from different periods or areas produce inconsistent results. The only recent study to directly
address this issue showed that the effects of HS did vary by the comparison group (Zhai et
al., 2011).

This study advances the literature on the effects of HS on children’s school readiness at
kindergarten entry in four ways, using data from the Early Childhood Longitudinal Study-
Birth Cohort (ECLS-B). First, we clearly define the reference group, comparing HS
participants with non-participants who received state-funded prekindergarten (hereafter, pre-
K), other center-based care, other non-parental care, or parental care. Second, we examine
several aspects of school readiness, including academic skills as well as social and
emotional wellbeing. Third, we employ multiple imputation and propensity score matching
to address the issues of missing data and selection bias. Finally, we examine whether the
associations between HS and children’s school readiness differ by child, parent, and
program factors (i.e., children’s initial cognitive ability, parental education, and the number
of hours in HS) to see if benefits are more salient among certain groups of children.

THEORETICAL AND EMPIRICAL BACKGROUND

HS is the single largest publicly funded early childhood education program in the U.S.,
serving about 900,000 young children from low-income families each year (Office of Head
Start, 2010). Most 3- and 4-year-old HS participants are in center-based programs, while the
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Early Head Start (EHS) program at younger ages (begun in 1995) has a mix of home- and
center-based programs. Eligibility rules restrict admission to children from families with
incomes below the poverty line, or to children with disabilities (who can make up not more
than 10% of enrolled children). HS is not an entitlement and the availability of slots is
limited by the amount of funding. In recent years, HS has served approximately half of
eligible children (Currie & Neidell, 2007). HS has always embraced a broad definition of
school readiness and thus allocates resources to health, nutrition, and other social services as
well as early education.

Theoretical Framework

This study aims to examine whether HS has beneficial links with children’s school readiness
when compared to other specific types of child care. Our approach is based on
Bronfenbrenner’s (1979) ecological model, which considers development as a process that
unfolds over time and is affected by interactions within different environmental contexts.
Our study is also informed by life course developmental psychology, which rests on the
premise that trajectories for children at risk can be altered by circumstances and events
promoting change over the life course (Brooks-Gunn, 2004; Elder & Shanahan, 2006;
Rutter, 2000). Consistent with these perspectives, high quality interactions and learning
opportunities within proximal environments such as early childhood educational programs
may play a protective role for low-income children by promoting more positive social and
academic trajectories and thus increasing the odds of favorable developmental outcomes
(Crosnoe, Leventhal, Wirth, Pierce, & Pianta, 2010; Shonkoff & Phillips, 2000).

Thus, we expect that attending a preschool program such as HS, which offers cognitively
stimulating interactions with sensitive caregivers, may facilitate cognitive, social, and
emotional skills. However, the benefits may vary depending on the setting to which HS is
compared. In addition, because environmental experiences interact with children’s
characteristics (Bronfenbrenner & Ceci, 1994; Bronfenbrenner & Morris, 1998), the effects
of preschool programs may be more pronounced for children at higher risk, such as those
with low initial cognitive ability or less-educated parents. Finally, to the extent that quantity
of experience (i.e., dosage) matters, we would expect longer hours in HS to have larger
effects than shorter hours. Prior Research on Head Start and Child Development

A large body of research has examined links between HS and child development. We focus
our review on studies of short-term outcomes (i.e., at or before school entry) since that is the
topic of our study. Notably, although early studies raised doubts about HS’s effectiveness,
rigorous observational studies have demonstrated short-term academic benefits (as well as
longer-term education and earnings benefits) (e.g., Currie & Neidell, 2007; Currie &
Thomas, 1995, 1999; Deming, 2009; Gormley, Phillips, & Gayer, 2008). Comparing
children randomly assigned to HS at age 3 or 4 to those who were not, the experimental
HSIS found that HS yielded modest but significant short-term impacts on pre-reading, pre-
writing, and vocabulary test scores for 3-year-olds, and on pre-reading and pre-writing for 4-
year-olds (USDHHS, 2005).

A smaller body of literature has examined the effects of HS on socio-emotional outcomes.
Observational studies using rigorous methods to control for selection have yielded mixed
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results (Currie & Neidell, 2007; Loeb, Bridges, Bassok, Fuller, & Rumberger, 2007;
Magnuson, Ruhm, & Waldfogel, 2007; Zhai et al., 2011). The HSIS found that one-year
participation in HS led to a reduction in hyperactive and overall problem behaviors as well
as an improvement in parent-reported social competence (USDHHS, 2005).

The reference group in almost all prior studies consisted of all children who did not attend
HS, even though care arrangements among non-participants were quite variable. For
example, the 4-year-olds in the HSIS control group were in the following settings—another
HS center (14%), other centers (35%), other non-parental care (11%), and parental care
(40%) (USDHHS, 2005). When HS was introduced in the 1960s, few low-income children
attended other types of center-based care. Therefore, the theoretical foundations of HS were
based on the assumption that children would benefit from its center-based, educationally-
oriented programs, as compared to the inputs they would have received from their parents or
other informal arrangements. Today, however, there are more preschool options, and the
comparison group now includes more children in other forms of preschool.

A recent study examined whether the associations between HS and school readiness vary
according to comparison group (Zhai et al., 2011). Using data on a birth cohort of children
in low-income families from 18 large U.S. cities from the Fragile Families and Child
Wellbeing Study (FFCWS) and propensity score matching models to account for selection
into HS, this study reported that HS participation at age 4 yielded benefits for academic
outcomes at age 5 compared to parental care or other non-parental care but not compared to
pre-K or other center-based care; HS was also associated with better parent-reported social
competence (compared to pre-K, other center-based care, or parental care) and fewer parent-
reported behavior problems (compared to other center-based care or other non-parental
care).

Research Question and Hypotheses

We compare HS participants with those in other specific types of arrangements, using
propensity score matching to reduce selection bias and analyzing a nationally representative
birth cohort followed through kindergarten entry. Our primary research question is: do the
associations between HS participation and children’s school readiness differ depending on
the type of child care to which it is compared?

We examine four specific types of care: pre-K, other types of center-based care, other non-
parental care, and parental care. Pre-K serves as many children as does HS today. Compared
to HS, pre-K usually has a more academic focus (Bellm, Burton, Whitebook, Broatch, &
Young, 2002). Two small-scale studies have reported greater academic benefits of pre-K
than HS (Gormley et al., 2010; Henry, Gordon, & Rickman, 2006), whereas Zhai et al.
(2011) found no differences in academic outcomes. It is not clear whether, or how, we might
expect the effects of HS to differ from those of other types of center-based care. HS
programs have both advantages and disadvantages with respect to other centers (e.g., they
offer more holistic programming including attention to health and nutritional needs, but also
tend to have staff with lower educational qualifications). In addition, other center-based
programs vary widely in quality (Rigby, Ryan, & Brooks-Gunn, 2007). Prior research found
no differences in academic outcomes between HS and other center-based care, but some
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advantages of HS in terms of social skills and behavior (Zhai et al., 2011). Compared to
informal care or care with parents, HS, as a form of center-based care, should be associated
with improved academic competence but also possibly higher levels of behavior problems
(Love et al., 2003; National Institute of Child Health and Human Development [NICHD]
Early Child Care Research Network [ECCRN], 2003, 2005; Love et al., 2003; Waldfogel,
2006).

In summary, the estimated effects of HS could vary considerably, depending on the
comparison groups. Therefore, we have the following two specific hypotheses.

Hypothesis 1: Children who attended HS would have lower levels of academic skills than
those in pre-K, similar or higher levels than those in other center-based care, and higher
levels than those in other non-parental or parental care.

Hypothesis 2: Children who attended HS would have similar levels of socio-emotional
wellbeing than those in pre-K, higher levels than those in other center-based care, and lower
levels than those in other non-parental care or parental care. Less is known about the
association between type of care and socio-emotional wellbeing so this hypothesis is more
exploratory. Differing Associations between Head Start and School Readiness by Subgroups

We further examine whether the associations between HS and school readiness vary by
child’s initial cognitive ability, parental education, or the number of hours per week in HS.
We expect children who have lower initial cognitive ability or whose mothers have low
levels of education will benefit more from HS’s educational programming. We also expect
children who attend HS for more hours will benefit more than those who attend for fewer
hours. This might be particularly relevant for the comparison with the more academically
focused pre-K.

Prior research with Head Start has found greater gains from HS for participants with lower
cognitive skills (Lee et al., 1988). The HSIS also found that benefits of HS in socio-
emotional wellbeing were more salient among children with low academic skills at baseline
(USDHHS, 2010). With respect to differing effects of early childhood intervention by
parental education, studies of other interventions have found greater effects for children of
less educated parents (e.g., Brooks-Gunn, Gross, Kraemer, Spiker, & Shapiro, 1992; the
Infant Health and Development Program [IHDP], 1990). Regarding the association between
the amount of exposure and children’s school readiness, benefits of greater exposure have
been reported for IHDP (Hill, Brooks-Gunn, & Waldfogel, 2003) as well as HS (Wen,
Leow, Hahs-Vaughn, Korfmacher, & Marcus, in press). Magnuson et al. (2004) found
greater gains on academic skills for children who attended HS or pre-K for more than 20
hours per week than those who attended those programs for 20 hours or less per week, while
Loeb et al. (2007) reported that children who attended center care for 30 hours or more per
week showed better reading skills but also more behavior problems than those who attended
center care for fewer hours. Based on this empirical evidence, we add a third hypothesis:

Hypothesis 3: HS participation would be more beneficial for school readiness for children
who had lower initial cognitive ability and less-educated parents than for their counterparts,
while full-time HS (more than 20 hours per week) will be associated with higher levels of
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academic skills but also more behavior problems than part-time HS (20 hours or less per
week). The Present Study

Our study adds to the evidence provided in Zhai et al. (2011) but extends it in the following
ways. First, we use a nationally representative birth cohort study, which assesses child
development at ages 9, 24, and 48 months. Second, we use a sample of children from rural,
urban, and suburban areas, whereas the Zhai et al. study’s data included cities only. Third,
we examine both math and reading scores (not just language). Fourth, we use socio-
emotional outcomes reported by teachers, which may be more relevant for school
functioning than those reported by parents (Konold & Pianta, 2007; Waterman, McDermott,
Fantuzzo, & Gadsden, 2012). Fifth, we conduct moderating analyses by children’s early
cognitive skills, parental education, and the number of hours in HS.

The data for this study come from the ECLS-B, a nationally representative sample of
approximately 10,700 children born in the U.S. in 2001 and followed longitudinally from
birth to kindergarten (Nord et al., 2004).l The first interview (including a parent survey and
direct child assessment) was conducted at 9 months after birth, followed by interviews when
the child was approximately 2, 4 (preschool wave), and 5 or 6 (kindergarten wave) years
0ld.2 The data used in this study come from all four waves. HS participation information
was collected from the preschool survey, with child outcomes from the kindergarten survey,
and other covariates including pre-treatment scores from the 9-month and/or 2-year surveys.

The original sample was reduced to 7,700 cases at the kindergarten wave due to financial
constraints (in all of our analyses, we used weights ["WKZ1RO0’] provided by the ECLS-B to
adjust for this sample reduction) (Snow et al., 2009). Of the 7,700, about 7,000 parents
participated in the parent interview and about 6,900 children took part in the assessment.
Our kindergarten analysis sample was further reduced by excluding about 50 children who
had missing information on child care arrangements at preschool or outcome measures at
kindergarten (under 1% of the original sample and 1% of the preschool sample), yielding
about 6,950 cases for our analysis (65% of the original sample and 90% of the kindergarten
sample) (as detailed below, we used multiple imputation to address missing data for
covariates).

We compared children in our analytic sample with the children excluded due to attrition or
missing data on child care arrangements or outcome measures. Children in our sample were
slightly more advantaged than those excluded: for example, more likely to have highly
educated parents and high-income families. However, these differences tended to be modest,
and our analytic sample was similar to the original ECLS-B sample on most demographic
variables. Outcome Measures

L1n accordance with U.S. Department of Education requirements, all reported samples sizes are rounded to the nearest 50.

Aproximately 75% of the children entered kindergarten in fall 2006 and had their kindergarten survey that year. The remaining
children who entered kindergarten in 2007 were assessed in 2007. Thus, we obtained information about children’s kindergarten
outcomes by combining the 2006 and 2007 surveys.
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We analyzed six outcome measures, all assessed at kindergarten entry, including three
measures of academic school readiness and three of socio-emotional wellbeing.3 To
facilitate comparison of effect sizes across outcome variables, we standardized all outcomes
(in the original sample) to have a mean of 0 and a standard deviation of 1.

Expressive language—The Let’s Tell Stories subset of Preschool Language Assessment
Scales (PreLAS) was utilized to measure children’s language skills (Duncan & De Avila,
1998). The scale consists of reading two stories to a child, recording the child’s response,
and rating the response by trained field coders with a range from 0 (“no response”) to 5
(“articulate, detailed sentences, vivid vocabulary, and complex constructions”) (Snow et al.,
2009). The average reliabilities (percent of agreement) across all field coders for both stories
were 72% for the 2006 kindergarten survey and 95% for the 2007 kindergarten survey
(Najarian, Snow, Lennon, & Kinsey, 2010). The present study used the average score of
both stories, provided in the ECLS-B data set. Higher scores reflect higher levels of
expressive language skills.

Early reading—Children’s reading ability was assessed using 60 receptive and literacy
items developed by the ECLS-B (7 for English language skills/oral language, 15 for
phonological awareness, 14 for letter and letter-sound knowledge, 6 for print conventions,
11 for word recognition, and 7 for vocabulary) (Najarian et al., 2010; Snow et al., 2009).
The internal consistency across these items in the original sample was .92 for the 2006
kindergarten wave and .93 for the 2007 kindergarten wave (Najarian et al., 2010).

Mathematics—Children’s math ability was measured with 58 items developed by the
ECLS-B (41 for number sense, properties, and operations; 3 for measurement, 4 for
geometry and spatial sense; 3 for data analysis, statistics, and probability; and 7 for patterns,
algebra, and functions) (Najarian et al., 2010; Snow et al., 2009). The internal consistency
across all items in the original sample was .92 for both 2006 and 2007 kindergarten waves
(Najarian et al., 2010).

Conduct problems—To measure conduct problems, following Bradbury, Corak,
Waldfogel, and Washbrook (2011), we used four items that asked the teacher about
children’s temper tantrums, aggressiveness, annoying, and destructive behavior with a 5-
point Likert scale (1 = “never” to 5 = “very often”). We created a standardized total score by
summing and standardizing all four items (a = .87). Higher scores indicate higher levels of
conduct problems.

Hyperactivity/Inattention—Following Bradbury et al. (2011), hyperactivity/inattention
problems were assessed using the total score of 6 teacher-reported items (a = .92) with a 5-
point Likert scale (1 = “never” to 5 = “very often”): acting impulsively, being overly active,
being fidgety, having difficulty concentrating, paying attention well (reverse coded), and

3we only present results for early reading, mathematics, and conduct problems in the results tables, because we found very little
evidence of effects on the other three measures—expressive language, hyperactivity/inattention, and pro-social behaviors (available

upon request).
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keeping working until finished (reverse coded). Higher scores mean more problematic
behavior.

Pro-social behavior—Ten items reported by the teacher with a 5-point Likert scale (1 =
“never” to 5 = “very often”) were used to measure children’s pro-social behavior. The items
include statements such as “the child is invited by other children to play,” “the child shows
eagerness to learn new things,” “the child is accepted and liked by other children,” and “the
child comforts other children who are upset.” We constructed a compaosite score by
summing all items (a = .87). Higher scores indicate more pro-social behaviors.

Correlations among outcomes—Strong correlations were found between reading and
math scores (r = 0.80), between conduct problems and hyperactivity/inattention (r = 0.74),
and between hyperactivity/inattention and pro-social behavior (r =-0.57). The rest of the
correlation coefficients showed weak or modest relationships (ranging fromr =-0.46tor =
0.37).

Child Care Arrangements at Preschool

We obtained information on child care arrangements from the preschool survey,
administered when children were approximately 4-years-old. Parents were asked a set of
questions about types of child care including HS and other center-based care (day care
centers, nursery schools, preschool programs, or pre-K programs). Based on these questions,
we created mutually exclusive categories following prior research (Magnuson et al., 2007;
Zhai et al., 2011). Parents were first asked if their children were currently attending HS on a
regular basis. We considered children whose parents answered ‘yes’ as HS participants.
Second, for parents answering ‘no,” they were then asked if their children were presently
attending a day care center, nursery school, preschool, or pre-K program on a regular basis
(not including HS programs). For children whose parents answered ‘yes’ to this question,
based on the information about the center-based program where the child spent the most
time, we divided them into two groups: pre-K, or other center-based care (day care center,
nursery school, or preschool program). Next, if the answer about participation in center-
based care was ‘no,” parents were further asked if their child was currently receiving care
from a relative other than a parent, or a non-relative, on a regular basis. If parents answered
‘yes’ and their children received other non-parental care for at least 8 hours per week for a
month or more, we categorized those children as receiving other non-parental care. Finally,
children were categorized as receiving parental care if they were neither regularly attending
child care centers (i.e., HS, pre-K, or other center-based care) nor receiving other non-
parental care for at least 8 hours per week for a month or more.%

Using the above categorization, at the preschool wave, 15.8% of children were attending
HS, 15.2% in pre-K, 37.7% in other center-based care, 10.1% in other non-parental care, and

4Just under half (42%) of the HS participants also spent some time in other care arrangements. Because our focus is on HS, we coded
children as HS participants if they participated in HS on a regular basis, regardless of whether this was the arrangement where they
spent the most time. In supplemental analyses, we examined whether the effects of HS varied depending on whether children attended
only HS or HS combined with some other arrangements. Briefly, in results not shown but available on request, we found that children
in the former group showed almost the same results as in the main models, whereas children in the latter group showed only a few

differences.
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21.2% in parental care. To compare HS with the other specific types of child care
arrangements, we conducted four sets of analysis: HS versus pre-K, HS versus other center-
based care, HS versus other non-parental care, and HS versus parental care. Although our
primary focus was on HS versus other specific care arrangements at the preschool wave, we
also created variables to control for earlier child care arrangements. Specifically, we created
a set of dummy variables indicating parental care, relative care, non-relative care, and
center-based care for children’s care arrangements at 9 months and 2 years, and included
these variables in our analyses.

Other Covariates

Based on the ecological theory (Bronfenbrenner, 1979) as well as previous studies (e.g.,
Currie & Thomas, 1995; Zhai et al., 2011), we controlled for a set of covariates measured at
the 9-month and/or 2-year assessments, which might be associated both with children’s HS
participation and their school readiness. Child characteristics (at the 9-month survey unless
otherwise noted) included gender, age in months, race/ethnicity, low birth weight (<2.5kg),
prematurity (gestation weeks <37), multiple births, duration of breast-feeding, number of
siblings, and health status (reported by the mother at the 2-year wave). Parental and family
characteristics (based on information collected at the 9-month survey) included maternal age
at child birth, whether the mother lived with her biological mother and father until 16 years
of age, mother’s marital status at birth (married vs. unmarried), mother’s place of birth
(foreign- vs. native-born), primary home language (English vs. non-English), parental
education (whichever parent had the highest education degree), parental occupational
prestige (whichever parent had the highest prestige score), and maternal depressive
symptoms (constructed using the Center for Epidemiological Studies—Depression Scale
[CES-D; Radloff, 1977], and averaging the total scores [« = .88] of 12 items that ranged 0 to
36 with higher scores indicating higher level of depression symptoms). Maternal and family
covariates collected at the 2-year wave included maternal employment status (full-time,
part-time, or not working), mother’s self-rated health status (excellent, very good, good, or
fair/poor), urbanicity (urban vs. rural), region (Northeast, Midwest, South, or West), receipt
of Food Stamps, receipt of WIC, and receipt of TANF.

Five parenting behavior variables were also included as covariates. First, the Knowledge of
Infant Development Inventory (KIDI; MacPhee, 1981) collected at the 9-month survey
measures parental beliefs about norms and behaviors that can affect infant growth. We
summed up the total scores of 11 items that ranged from 0 to 11 (a = .59), with higher
scores indicating greater knowledge of infant-rearing behaviors. Second, following
Rodriguez et al. (2009), mother’s cognitively stimulating activities at the 2-year wave were
constructed by taking the total score of the three items: reading books, telling stories, and
singing songs, with a total score ranging from 3 to 12 (@ = .59). Third, mother’s spanking
behavior at the 2-year wave was measured as a binary variable with a value of 1 if she never
spanked her children and 0 otherwise. Two family routine variables at the 2-year wave were
measured using the questions asking the mother whether she had a routine for regular
bedtime and how often her family ate dinner together per week. Also, two indicators for the
presence of the father at the 9-month and 2-year waves were included.
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Pre-Treatment Cognitive and Socio-Emotional Scores

Most children begin to attend HS at age 3 or 4. Thus, in supplemental models, we used
outcomes data from the 2-year survey to control for possible pre-existing differences in
children’s pre-treatment scores (i.e., their level of development prior to entry into HS) (Lee
et al., 1998; McCartney, Burchinal, & Bub, 2006). Specifically, we used the total mental
scale score (a reliability of 0.88; Andreassen & Fletcher, 2007) of the Bayley Short Form-
Research Edition (BSF-R; Bayley, 1993; Nord et al., 2004) as a pre-treatment cognitive
outcome and the total score (7 individual items; a = .66) of the Infant/Toddler Symptoms
Checklist (ITSC; Nord et al., 2004) as a pre-treatment socio-emotional outcome.

Missing Information on Covariates

For all analyses, we used multiple imputation to address missing data on covariates (Rubin,
1987). Most covariates had low missing rates (ranging from 0% to 8%), although some
covariates (e.g. scales such as BSF-R) had slightly higher rates (ranging from 8% to 10%).
We used the ICE command in Stata to create five imputed data sets (Royston, 2005). We
then used MICOMBINE to combine the imputed five data sets, estimate separate regressions
for each one, and then obtain final parameter estimates reflecting averages across the
regressions.

Analytic Approaches

To address potential selection bias, we specified four different models (two OLS models
with rich controls and propensity score matching without and with pre-treatment scores). In
addition, all four models were conducted for four sets of analyses (i.e., HS vs. pre-K, HS vs.
other center-based care, HS vs. other non-parental care, and HS vs. parental care) to
compare HS participants to specific groups of children. We begin with two OLS regressions
with rich controls. Specifically, Model 1 controls only for HS participation and child
demographic covariates, while Model 2 adds parental and family characteristics. However,
OLS models, even with the inclusion of rich controls, may still yield biased estimates
because of omitted variables. To address this issue, this study used a propensity score
matching approach. Considering selection into the treatment as a function of all possible
observed covariates, this method makes treatment and control groups as similar as possible
on the observables and then compares the outcomes of both groups (Dehejia & Wahba,
2002; Rosenbaum & Rubin, 1983, 1985). Including theoretically relevant covariates can
further improve bias reduction (Heckman, Ichimura, & Todd, 1997, 1998). However, it is
important to note that propensity score matching methods can not adjust for unobserved
differences between treatment and controls (Hill et al., 2005).

This study carried out propensity score matching in three steps (see the supplemental online
material for additional information). First, a probit regression was conducted to predict
propensity scores for each observation, that is, the probability of being in HS compared to
each other type of care, including all covariates controlled for in Model 2 and weighted
using the sampling weight (‘WK1R0’). Second, for each comparison of HS with other care
arrangements, we employed the PSMATCH?2 command in Stata with the radius matching
option to match each HS participant with all of the comparison units within a caliper
(Dehejia & Wahba, 2002). The common support option was used to limit observations to

Dev Psychol. Author manuscript; available in PMC 2014 June 10.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Leeetal.

RESULTS

Page 11

those whose propensity scores fall within the common support region (Gibson-Davis &
Foster, 2006; Leuven & Sianesi, 2003). Before conducting the matching procedure, we
randomly sorted data to prevent cases being affected by the order of the observations.
Propensity score matching in each imputed data set yielded well-balanced treatment and
control groups in comparisons of HS with each of the other specific care groups, eliminating
all statistically significant differences in covariates between groups (see Table A in the
supplemental online material). In addition, although the distributions of propensity scores
between the matched treatment and comparison groups were not perfectly symmetric, both
groups showed sufficient common support, which means the matched treatment group in
each comparison had a reliable counterpart.

In the third step, regression-adjusted differences were employed to improve the precision of
estimates. Specifically, Model 3, with the same covariates as Model 2, was estimated using
the weights generated from the matching process as probability weights in OLS regressions.
These estimates improve upon the prior OLS estimates in terms of addressing potential
selection bias by placing more weight on control cases that are most similar to the HS
participants, and less weight on those that are least similar. Model 4 was identical to Model
3 except that it also included controls for the child’s scores on relevant outcomes prior to the
child’s enrollment in HS. The inclusion of such pre-treatment scores can control for any
further heterogeneity not already accounted for with the rich controls and propensity score
matching.

Finally, we conducted sub-group analyses by children’s initial cognitive ability (low ability
was defined as a standardized BSF-R score at 9 months at -0.50 standard deviations or less
vs. higher) and parental education (children of parents with a high school diploma or less vs.
children of parents with more than a high school diploma). Also, we explored if the
associations between HS and school readiness differ by whether the child attended HS full-
time (more than 20 hours per week) or part-time (20 hours or less per week).

Descriptive Statistics and Results of Propensity Score Matching

We first examined children’s school readiness outcomes and pre-treatment covariates by
specific types of care arrangements (Table 1). Prior to propensity score matching, HS
participants tended to have lower scores in all three cognitive outcomes and pro-social
behaviors, and higher scores in conduct problems and hyperactivity/inattention, compared to
children in other types of care, except that HS participants showed similar scores in pro-
social behaviors to children who received other non-parental care. Gaps were larger between
HS participants and children who attended pre-K or other center-based care, and smaller
between HS participants and children in other non-parental or parental care. These
differences by child care group show the importance of clearly defining the comparison
group. Table 1 also reveals many significant differences in characteristics between HS and
non-HS participants, indicating substantial selection into HS versus other forms of care.
After propensity score matching, no significant mean differences were detected between HS
participants and non-participants.
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Associations between Head Start and School Readiness

Using four model specifications as detailed above, the associations of HS with school
readiness outcomes compared to four other specific care arrangements were estimated
(Table 2). Because all outcome variables were standardized with a mean of 0 and a standard
deviation of 1, the estimated coefficients are interpreted as effect sizes (proportion of a
standard deviation [SD]). In discussing results, we focus on statistically significant effects
(at p< .05 level).

Many significant differences between HS versus other arrangements are seen in Model 1.
Those differences are reduced by the inclusion of maternal and family characteristics
(Model 2) and by propensity score matching (Model 3). After propensity score matching
(Model 3), HS participants tended to have lower early reading scores than comparable
children in pre-K (-0.18 SDs) but tended to have similar scores in all outcome measures to
children who attended other center-based care (in Panels A and B, respectively). In contrast,
HS participants tended to have higher early reading and math scores compared to children
who had other non-parental care (0.12 SDsand 0.11 SDs, respectively, in Panel C) and
compared to those in parental care (0.08 SDsand 0.09 SDs, respectively, in Panel D). Also,
HS participants had higher scores in conduct problems (0.12 SDs) than those of parental care
(Panel D). Model 4 in Table 2 is the same as Model 3 but adds controls for pre-treatment
scores. The results show that including these scores did not make notable changes in the
estimated effects of HS participation.

Do the Associations Differ by Subgroup?

Table 3 shows the results of subgroup analyses, based on Model 3. As expected, benefits of
HS participation were more positive for children with low initial cognitive ability than for
their counterparts, but this was only found when compared to pre-K. Compared to pre-K, HS
was associated with significantly lower scores in reading and math for children with high
initial cognitive ability, but with higher scores in math (and similar scores in early reading)
for children with low initial cognitive ability (Panel A of Table 3).

As hypothesized, HS participation was more beneficial to children’s school readiness for
children with less-educated parents than for those with more-educated parents. Specifically,
compared to children in pre-K or other center-based care, HS participants had significantly
lower scores in early reading for children with more-educated parents but showed no
differences for children with less-educated parents (Panels A and B of Table 3). Similarly,
compared to parental care, HS was associated with significantly higher reading and math
scores for children with less-educated parents, whereas there were no differences in those
outcomes for children with more-educated parents (Panel D of Table 3). Also, compared to
children in other center-based care, HS participants showed more conduct problems for
those with more-educated parents but not for those with less-educated parents (Panel B of
Table 3).

Finally, as hypothesized, full-time HS was associated with better academic skills. Compared
to children in pre-K, part-time HS participants had significantly lower scores in early
reading, whereas full-time HS participants showed no difference (Panel A of Table 3). Also,

Dev Psychol. Author manuscript; available in PMC 2014 June 10.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Leeetal.

Page 13

full-time HS participants showed significantly higher scores in early reading (compared to
children in other-non parental care or parental care) and math (compared to children in other
non-parental care) while part-time HS participants did not (Panels B and C of Table 3). In
addition, as expected, full-time HS was associated with higher levels of behavioral
problems. Full-time HS participants had more conduct problems compared to children in
pre-K or parental care, whereas part-time HS participants showed no differences (Panels A
and D of Table 3).

DISCUSSION AND CONCLUSION

Using a large contemporary and nationally representative sample and a well-constructed
non-experimental research design, this study tested three hypotheses on how HS children
compared to children who attended other types of child care in terms of several dimensions
of school readiness (the first two hypotheses) and whether the estimated differences varied
by children’s initial cognitive ability, parental education, and the number of hours in HS (the
third hypothesis). Building upon the theoretical frameworks and prior literature, this study
tried to detect more precise associations between HS participation and school readiness by
clearly defining the comparison group, rather than comparing HS participants to all other
children.

As hypothesized, since children interact with different environments in different programs,
substantially differing associations of HS with school readiness outcomes were found
depending on the type of care to which HS was compared. The main findings indicate that
HS participants had higher early reading and math scores than children who received other
non-parental care or parental care (but more behavior problems than children in parental
care), lower early reading scores than children in pre-K, and similar scores to children in
other types of center care. Also as hypothesized, since children’s developmental trajectories
are affected by interactions with environments as well as individual characteristics, children
with low initial cognitive ability, with less-educated parents, and who attended HS full-time
tended to benefit academically more from HS than their counterparts; however, children
with more-educated parents and who attended HS full-time tended to have higher levels of
behavior problems.

We started this study with the working hypothesis that early childhood interventions can
alter developmental trajectories of poor children in a positive direction, and found empirical
support for the conclusion that HS participants did have better cognitive development
compared to non-participants, particularly those in other non-parental care or parental care.
This result suggests that an early childhood intervention can play a role in shaping early
childhood development, but that role may depend on the counterfactual. If researchers and
policymakers want to answer the question of whether HS works, it is essential to extend that
question to ask “compared to what?”

HS showed no differences with other center-based care (which included day care centers,
preschools, and nursery schools), but as we hypothesized, children who had attended pre-K
had better cognitive development in kindergarten compared to HS participants. Children in
pre-K may have more academically-focused environments than those in HS, reaffirming our
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assumption that benefits of early intervention depend on what occurs within that setting. In
addition, the significant differences between these two programs may derive from pre-K
programs’ higher quality in structural indicators, such as levels of teacher education (Bellm
et al., 2002). Over half (57%) of teachers in pre-K programs have a college degree (Barnett,
Carolan, Fitzgerald, & Squires, 2011), in contrast to only 30% of HS teachers (30% of
whom have Child Development Associate or alternative credentials) (Hart, 2005). Of note,
the positive effects of pre-K relative to HS were found in early reading, but not math. While
it is not clear why this would be the case, it could be that pre-K programs were more literacy
focused during the period of time when the ECLS-B data were collected, considering that
there were several literacy/early reading initiatives during this period of time (e.g., Early
Reading First) and several District and Statewide assessment initiatives focused on early
literacy screening at the beginning of kindergarten (e.g., Dynamic Indicators of Early
Literacy Skills).

Consistent with theoretical expectations, this study showed that HS yielded academic
benefits compared to other non-parental care or parental care. The benefits were modest
(roughly 0.08 to 0.12 of a standard deviation) but consistently found for both early reading
and math.

Whereas the Zhai et al. (2011) study using parent-reported behavior found enhanced social
competence and reduced attention problems among HS participants compared to all non-
participants, our study using outcomes reported by teachers found more conduct problems
among the participants. In addition, our study found that HS participants had more teacher-
reported conduct problems than children in parental care whereas the Zhai et al. study found
no differences in parent-reported externalizing problems between the two groups. Our result
is consistent with prior research finding links between center-based care and child behavior
problems reported by teachers at school entry (e.g., Belsky et al., 2007) but is of concern
given HS’s focus on social aspects of school readiness and given some evidence that high-
quality child care programs are associated with lower levels of behavior problems (e.g.,
Brooks-Gunn et al., 1994; Love et al., 2003;). This result suggests that quality improvements
to the HS program might be needed to improve participants’ socio-emotional development.

There are a few other differences between our results and those of the recent study by Zhai
etal. (2011). In general, our estimates of the associations between HS and academic school
readiness outcomes are similar but tend to be smaller. While we can only speculate, one
possible explanation might be the difference in outcome measures. Zhai et al. analyzed data
from the FFCWS, which used the original PPVT and WJ scales, while the measures in our
study were assessments specifically developed by the ECLS-B and scored using Item
Response Theory (IRT) methods. Compared to effect sizes from only one scale (e.g.,
PPVT), those from combined scores of diverse direct assessment scales might be smaller if
there were respondents who score well on some scales but poorly on the others. Another
possible explanation might be the difference in samples. Our study used a nationally
representative sample from the ECLS-B, whereas Zhai et al. used an exclusively urban
sample from the FFCWS. This difference might contribute to the variation in effect sizes if
HS is more effective in urban areas. Furthermore, the ECLS-B oversampled twins and low
birth weight babies whose early development tends to be delayed, whereas the FFCWS did
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not. Finally, it is possible that, if norms for the assessments are based on a national sample,
low-income children may show some restriction in range on these assessments compared to
the national sample (McDermott et al., 2009).

The HSIS’s follow-up analysis found that overall, sustained effects were not detected when
children entered kindergarten and first grade (USDHHS, 2010). Our findings might shed
some light on those results. We found no significant differences in kindergarten outcomes
between HS participants and nonparticipants when we did not take their alternative care
arrangements into account (results not shown but available upon request). However, when
we disaggregated nonparticipants by type of arrangement, the present study showed that HS
participants did have better academic outcomes than children who had used parental care or
other non-parental care, but similar or worse than children who had attended pre-K or other
center-based care.

The fact that we found the largest academic benefits for children who would otherwise not
have attended any center-based care is both theoretically- and policy-relevant, given that
many eligible children who do not participate in HS do not get into any center-based care
arrangements. The HSIS (USDHHS, 2005) showed that, among children in the control
group, 57% of the 3-year-olds and 52% of the 4-year-olds did not attend any type of center-
based care. Indeed, 39% of the 3-year-olds and 42% of the 4-year-olds in the control group
received only parental care. Our findings suggest that HS participation is particularly
effective for these children, who are most at risk for entering kindergarten behind their
peers.

The identification of children who might obtain the greatest gains from HS participation is
further bolstered by the findings from our subgroup analyses. We found that HS
participation tended to be more beneficial than pre-K in developing academic skills for
children with low initial cognitive ability, which is notable given that previous studies have
found that pre-K programs were more effective in boosting children’s cognitive
development than HS programs (Gormley et al., 2010; Henry et al., 2006; Magnuson et al.,
2007). One possible explanation is that HS’s curriculum is more tailored to the neediest
children. For example, HS’s curriculum includes developmentally appropriate learning
practices (e.g., learning basic skills) (Lee et al., 1988; Taylor, 2000), which might not be
included in pre-K’s curriculum with the assumption that children had already attained those
skills.

As hypothesized, we also found that HS participation provided more benefits for children of
less-educated parents than for those of more-educated parents. Compared to pre-K or other
center-based care, children of less-educated parents obtained at least similar gains from HS
participation, and they showed better academic ability in the comparison of HS with parental
care. Children from less advantaged backgrounds may be less likely to experience
educational home environments (e.g., cognitively stimulating activities) than their
counterparts (Bradley, Corwyn, McAdoo, & Garcia Coll, 2001; Linver, Brooks-Gunn, &
Kohen, 2002).
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In addition, as expected, participating in HS full-time was associated with higher academic
skills as well as more behavior problems than participating in HS part-time. Children in full-
time HS had comparable academic scores to children in pre-K but higher behavior problem
scores, perhaps suggesting that more attention to social and emotional wellbeing, or more
generally to higher quality care, might be needed (Love et al., 2003; McCartney et al.,
2010).

This study possesses several limitations. First, as is common with survey data, parent-
reported care arrangements may not always be accurate, which would bias estimated effects.
Second, our estimates may be subject to omitted variable bias, since even the propensity
score matching models cannot account for unobservables that may affect both children’s
participation in HS and their outcomes. Third, we lack information on HS program quality,
an important omission given that the effects of HS participation likely vary depending on the
quality of the program.

In spite of these limitations, the findings of this study contribute to our understanding of the
associations between children’s experiences in child care and their early development.
Furthermore, the findings may suggest policy implications. First, HS funding, where
possible, should be allocated to target children who would receive other non-parental care or
parental care if not attending a HS program, because the cognitive benefits to children in
these groups are the largest. More generally, expanding both HS opportunities as well as
state-funded preschool and pre-K programs to all poor children should be a priority. Second,
policy makers need to pay more attention to the quality of HS and other programs,
especially as linked to curriculum on literacy, math, and science (Barnett, 2011) as well as
cognitively stimulating and supportive interactions between teachers and children
(Mashburn & Pianta, 2010). Finally, the evidence that full-time HS programs were more
beneficial for children’s academic school readiness than part-time programs should be of
high interest to policy makers.
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Table 2

Head Start Participation and School Readiness Outcomes Compared with Other Specific Care Arrangements

Early reading M athematics Conduct problems
Reference care M (SE) M (SE) M (SE)
Panel A. Pre-K
Model 1 -0.38"* (0.04) -0.28"** (0.04) 0.09 (0.05)
Model 2 -0.18™**  (0.05) -0.06 (0.04) 0.12° (0.05)
Model 3 -0.18"* (0.06)  -0.06  (0.05) 0.09 (0.06)
Model 4 ~019"* (0.06)  -0.07  (0.06) 0.08 (0.06)

Panel B. Other center-based care

Model 1 -0.31"** (0.04) -030"** (0.03) o0.14™* (0.04)
Model 2 -004  (0.04) -001  (0.04) 003  (0.04)
Model 3 000  (005) -000  (0.05) 0.5 (0.05)
Model 4 -001  (005) -001  (0.04) 0.5 (0.05)
Panel C. Other non-parental care
Model 1 001  (004) -003  (0.04) 018"  (0.05)
Model 2 007 (005 005  (0.05)  0.10 (0.05)
Model 3 0.12" (0.06) 011" (0.05) 0.07 (0.07)
Model 4 012 (0.06) 010  (0.05)  0.05 (0.06)

Panel D. Parental care

Model 1 004  (004) 004  (0.04) 019"**  (0.04)
Model 2 0.07 (0.04) 0.08" 0.04) 015" (0.04)
Model 3 008"  (004) 009" (004 012"  (0.05)
Model 4 0.09" (0.04) 0.08" (0.04) 011" (0.05)

Note. The results of expressive language, hyperactivity/inattention, and pro-social behaviors were not presented in Table 2 but available upon
request. In Panel A, sample sizes for Model 1 (M1) and Model 2 (M2) were 2,200, 2,200, and 1,600; and those for Model 3 (M3) and Model 4
(M4) were 2,150, 2,150, and 1,550 in order of outcomes. In Panel B, sample sizes for M1 and M2 were 3,750, 3,750, and 2,850; and those for M3
and M4 were 3,800, 3,800, and 2,850 in order of outcomes. In Panel C, sample sizes for M1 and M2 were 1,750, 1,750, and 1,300; and those for
M3 and M4 were 1,700, 1,700, and 1,250 in order of outcomes. In Panel D, sample sizes for M1 and M2 were 2,400, 2,400, and 1,750; and those
for M3 and M4 were 2,400, 2,400, and 1,700 in order of outcomes. All reported sample sizes were rounded to the nearest 50, due to IES reporting
rules. All models were weighted using ‘WK1R0’. Model 1 included child characteristics; additional mother, parenting, and family characteristics
were added in Model 2; Model 3 used propensity score matching, controlling for the same covariates with those of Model 2; and Model 4 was the
same with Model 3 but further controlled for pre-treatment scores. The outcome measures were standardized to have a mean of 0 and a standard
deviation of 1.

*
p<.05.

*

*
p<.0l.

*%

*
p < .001.
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