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ABSTRACT

Latino American Children and School Readiness:
The Role ofEarly Care Arrangements and Caregiver language

Erin Bumgarner

The number of Latino children in the United States is steadily increasing. Many of these
children are underperforming academically, with noticeable gaps in math and literacy between
Latino andwWhite children apparent by kindergarten. In coming years, researchers and
policymakers will be confronted with the challenge of developing interventions, such as high
quality child care, to better prepare Latino children for their entry into kindergarten.

Findings from several studies already suggesthigdt qualitycenterbased child care
arrangements may have positimgactson.at i no chi |l drendés academic
is informative and has important policy implications; however, several gfdbremain in the
literature. First, while centdrased care appears to have larger effects on school readiness than
parental care for Latino children, we know less about how different eeased arrangements
compare to each other (e.g. Head Starpwskindergarten) or how different hortmsed
arrangements compare to each other (e.g. parental vs. othebheatecare S5econgd most
studies have estimated the effects of care arrangementsaiod 3year old children. We know
relatively little abait the effects of care arrangements for Latino children younger than that.
Finally, many studies come from a single site or city, limiting the variability of data and
generalizability of findings.

This dissertation aims to address these gaps in the literature by drawing on a nationally
representative sample of Latino American children from the birth cohort of the Early Childhood
Longitudinal Study (ECLSB). With thesedata, this dissertation firskamines the association

between care arrangemettie year before kindergart€VBK; Head Start, pr&indergarten,



other center, parental, home) and outcomes at kindergarten entry (math, literacy, and approaches
to learning) for Latino American childrehthen extenddthis inquiry to estimate impacts
care arrangements at 2 years (center, parental, home) and outcomes at kindergarten entry for
Latino children Finally, for Latino children from Spanish speaking homes, | examine whether
the primary languagof instruction (Spanish or English) is associated with outcomes at
kindergarten entry.

Results from Propensity Score Models (PSM) reveal few significant differences between
care arrangements for Latino children. Among those significant differencesdlzmerge
when care arrangement was measured the YBK, most were for English literacy outcomes. Latino
children in centebased care arrangements (Head Startkimgergarten, and otheenter)
scored significantly higher than those in home based catieolddtildren in Head Start also
scored higher than those in parental care. No significant differences emerged between the three
center arrangementSven fewer contrasts were significant when math was the outcome (center
> home; Head Start > center), ar@laontrasts were significant when approaches to learning was
the outcomeFollow-up analysesdicated thathe findings were not very robust. Moreover,
thosesignificantdifferences that did emergeuld be explained bgifferences ircare
arrangemenquality.

Second, results from PSM models at thg=ar wave did not reveal any significant
contrasts for Latino children. Children scored similarly on math, literacy, and approaches to
learning in kindergarten regardless of the care arrangement theyeatta-years

Finally, results from PSM models showed that the language of instruction plays an
important role in predicting kindergarten readiness outcomes. Latino children whose teachers

spoke primarily Spanish scored significantly lower on mathliéemdcy compared to those



whose teachers spoke primarily English. These resuls mag explained by several
characteristics of classroom quality (e.g. teacher qualifications, classroom size, time spent on

reading and math activities).
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Chapter 1: Introduction

The number of Latinghildren in the United Statesdiaeensteadily increasinépr
decadesmow (Capps, Fix, Ost, Reardodnderson & Passel, 2004; Hernandez, Takanishi &
Marotz, 2009; Mather, 2009Recent data from the U.S. Cen&igeau (2012) show that most
children oneyear and younger are minorities. And, of all minorities, the Latino population is the
most populous, and fastest growily. 2050, it is estimated that the Latino population will triple
(Passel & Cohn, 2008Jhis demographic transformation presents several challenges for the
United States, one of which is meeting the diverse educational needs of Latino children. This
challenge is great; evidence from one national sample of kindergarten students estimates that by
kindergarten the Latin@/hite achievement gaps are as large as 0.77 standard in math and 0.52
standard deviations in reading. By first grade this gap shrinks by roughly a third; however, in
later elementary years it remains evident (Reardon and Galindg, 2009

To reduce the academic disparities between LatindMmtke students seen at
kindergarten, many researchers and policymakers are touting the need for more access to high
quality, centeibased child care (i.e. care that occurs in a more formal, classetting such as
nursery school, prindergarten or Head Start). Cenbarsed child care received considerable
praise beginning in the 1970s when evidence from high quality programs such as the Perry
Preschool and Carolina Abecedarian Projects showedlohast i ng 1| mpacts on
scores, grades, earnings and graduation rates (Blau & Currie, 2006). Since then, a vast literature
has grown, showing centbased child care arrangements can be particularly beneficial for
children living in highrisk, high poverty environments (Brookdunn, Gross, Kraemer, Spiker

& Shapiro, 1997; Magnuson, Ruhm & Waldfogel, 2007; U.S. Department of Health and Human



Services Administration for Children and Families, 2010; VotDbeal, Coley, & Chase
Lansdale, 2004).

This research suggests that cefti@sed care may be particularly beneficial for Latino
children inthe United States, mamfy whomare raisedn high poverty environmentRecent
statistics indicate that approximat&$% of Latino children under the aggsix live in poverty,

a rate that is nearly triple that \0fhite children (Chau, Thampi & Wight, 201®overty rates

are even higher amorufpildren with parents who are immigrantstorglish language learners
(Hernandez et al., 2009). Alarming statistics such as these, coupled with growing evidence that
centerbased child care improves the life outcomes of children living in poverty, has motivated
researchers to conduct similar investigations of child catddbas on Latino children.

Data from thehigh-quality universal prekindergarten programs in Tulsa, Oklahoma have
contributed greatly to such investigations. Using these data, researchers have employed
regresan discontinuity design® compare childrewho attend pr&indergarterto those who
select into, but have not yet attended-kirelergarten. In one such study, Gormley and Phillips
(2005) found that Latino children in pkéndergarten experienced the largest language and
cognitive gains relativeottheirWhite andBlack peers. Latino children who attended-re
kindergarten show improvements of 0.38, 0.52, and 0.85 of a standard deviationrfatipre
skills, prewriting skills and prereading skills, respectively, compared to those who do not yet
atend (Gormley, 2008).

In addition to the Tulsa pteindergarten literature, researchers have used nationally
representative data from the birth and kindergarten cohorts of the Early Childhood Longitudinal
Studies (ECLSB and ECLSK) to investigate the agsiations between care arrangements and

Latino chil dOnerecénsstudywsireELSS foundHead Startvas



associated with gains of about one third of a standard deviatbreon i no ¢ hacy dr ends |
scores; howevethese associationsdinot reach @anventional significant level8gassok, 2010)
Another study using ECL-8 found thatcenterbased care (except for Head Start) was
associated with higher math scores in kindergarten for Mexican immigrant children, relative to
their peersn parental care (Crosnoe, 200Togetherthese research findings suggest that center
based child careften, but not alwayd)as positive associationswithat i no chi | drends
skills.

While informative to the fielda number of questiomemain First, despite growing
evidence that center care confers benefits for Latino children, there is a dearth of information
about when is the appropriate tifioe these childremo begin center based care. Indeed, those
studies that have examined the effedtsave arrangement on later achievement for Latino
children all focus on care dtand4 years of age (Bassok, 2010; Crosnoe, 2007; Gormley, 2008;
Turney &Kao, 2009). Given that infancy is a particularly formative time period for brain
development (Zigler, Fistevenson, & Hall, 2002), attachment with caregivers (Ainsworth,
1989), and language and cognitive skill development (Bornstein & Sigman, 1986 )hase
been some concern about whether any care other than parental care could be detrimental for
chil drenbés devel opment .

Secondprevious research is limitdgecause many of the findings cannot be generalized
to the larger U.S. population of Latino Anrean children. For exampldatafrom Tulsa,
Ok I a h o mlandesgaren peograms come from relatively high quality programs, located an
isolated geographic region (Gormley, 2008). The extent to which these findings are generalizable
to other centebasedarrangements (e.g. Head Start programs) in other geographic locations

cannot be ascertained from this study.



To address this limitatiomesearcherBaveanalyzedationally representative datam
the ECLSB and ECLSK (Bassok, 2010; Crosnoe, 200While theg studies are informative,
theytoo are limited in other ways. For examplleese studiesnly useparental care as the
reference group. Furthermore, thtgpically collapseall forms of center care together,anly
separate out Head Sta#ts such comparisonsf different centebased arrangements (e-tpad
Startvs. publicly-funded prekindergartehfor Latino childrerhave not yet been tested
empirically. Moreover, these studiésvenotcompared centdsased arrangements to home
based arrangeemts(e.g. family, friend or neighbor cardjinally, studies using the ECLIS face
some methodological drawbacks that are important for causal inference. For example, covariates
are measured after the child has attended their care arrangement. Thiasthg bstimates of
the association between care arrangement and school readiness if those covariates have been
affected by the care arrangement. Moreotrex, ECLSK relies on retrospective reports of care
arrangement by parents, whictay bemoreinaccuate and unreliable than reporting on current
events.

Finally, few studies have explordww the language of instructiamchild care centers
impacts the association between care arrangement and school re&bnessecent studies
show that children inwhllanguage instruction score similarly on English language outcomes as
those in Englistonly instruction. Yet, those DLLs in dukinguage programs make greater
improvements on measures of their native language than those in Eorglishstruction
(Bamett et al., 2007; Duran et al., 2010; Farver et al., 2009;-Negs et al., 2010)These
results suppotthe use of dual language programs, but still face some limitakoss. most
studiesare limited to small sample sizes and single child cantersthuslimiting the

generalizability of finding$o other child care centers in the United States. Second, many studies



i nclude a s ma Hangudpd pragrangneng, wioefe intbrwemtions last for only a few
sessions (e.g. Lugheris, Jackso@& Goldstein, 2010; Farver et al., 2009). Third, most studies
have only looked a@anguage skills as the outcome. However, osicbool readiness outcomes
(e.g. math and approaches to learning) may also be affected by the language of instruction.
This disertationaims to addresthese outstanding questions by drawing on a nationally
representative sample of Latino American children from the birth cohort of the Early Childhood
Longitudinal Study (ECLSB) to explore three lines of inquiry. Firstinvesticate the
associations betweaetifferent care arrangementseasured the year before kindergarten (YBK;
Head Start, pr&indergarten, other centbased care, parental care, or other htwmed care)
andchild outcomes in the fall of kindergarten (math, &y and approaches to learning). Next, |
explore associations between different care arrangeraetyigears of agécenterbased care,
parental care, or other horbased caredndchild outcomes in the fall of kindergartefinally, |
explorewhether therimarylanguage of instruction (English or Spanish) in cebtesed care is
associated with childrends outcomes in the fa
Background and Policy Context
State and federal governments spend considerable amounts of time and money
developirg child care programming for leimcome families. With annual federal spending that
surpasses $17 billion each year (Barnett & Frede, 2009), it is important to know what works well
and what needs to be improvétis especially important to understand hithwe money can be
used to improve the outcomes of Latino childiggmenthe number of Latino children in the
United States has been steadilgreasing for decades (Capps et 2004 Hernandez et al.
2009; Mather, 2009). By 2050, projections show that Latino children will be the majority of

births in the U.S. (U.S. Census, 2012). Together, these statistics emphasize the growing



importance of understanding not only what works well in early childnmatdalso what works
well for Latino children in particular.

First, findings from this studgim toprovide policymakers with new information about
how various care arrangemerstie associatedwithat i no chi |l drends | i terac
approaches to learrgroutcomes. This dissertation will make comparisons between different
centerbased care arrangements (such as Head Start Mangexgarten), which égnds prior
literature that usually comparesnterbasedcareto parentalkcare arrangements. This
compaisonaimstoi nf or m pol i cymakerso decisions about
preschool arrangements are currently most effective for Latino children. In addition, this
dissertation examirsghe associations betweethool readiness skills axdferent care
arrangements during the toddlery@ar)andpreschool years (fears). This will provide
policymakers with information to make decisions about when it is most cost effective to start
funding child care interventions. This is an important addtiotie literature, as prior research
suggests that interventions are more effective and produce greater economic returns for society
when they occur earlier in life (Heckman, 2006).

Secondfindings from thidissertation aim tanform the debate surroundj the language
of care that should be provided in governremided child care. At the federal level, Head Start
has incorporated many linguistically and culturally appropriate practices into their programs.
Presently, federal regulations require tiiédthen a majority of children speak the same language,
at least one classroom staff member or home visitor interacting regularly with the children must
speak their languagé4d5 CAR 1304 . 52 ( g) ( Z¢aghers raustdeamorestraimanr e ,
understanding ahe child's family culture and, whenever poks#&o, speak the chil d°

(CFR 1304.21(b)(1)(i)). While these regulations recognize the need to tailor programming to



meet the needs ofllls, the extent to which these policies are specific and directedgh to
i mpact chil dr e n 0lsdeed, bécauserthese pdlicees do nat dtipulate that the
teachers actually speak the childds home | ang
chil drenb6és outcomes. By comparcihndg dtbesa diloenres | vam
those who do nothts dissertation aims to provide some insight imteetherHead Starpolicies
should be more specific about the language of instruction used in the classroom.

This dissertation also aims to inform policaghe state level, where there is great
variability. This aim addresses the first goal of the Child Care and Development Fund (CCDF),
Aito allow States flexibility to develop child
childrenandparentsi t hin the State. o This goal is part:.i
variable Latino populations are across states. In 2007, just seven states were home to more than
two thirds of children from immigrant families. Other states, such as Arkansagi&geNorth
Carolina, South Carolina and Tennessee, have shown increases of m@¥&iorchildren from
immigrant families over the last decade. Of all children from immigrant families, the majority
has parents born in Latin American countries (Math@d92. This dissertation specifically
addresses this CCDF goal in several ways. First, | focus specifically on a Latino subsample of
the ECLSB, which will provide better understanding of within group processes for this growing
segment of our population. &nd,while previous research suggests that celodsed care may
be more effective for Latino children thparentalcare (Gormley, 2005) continue to build on
this research by considering age of enroliment, increasing generalizability, and making
compaisons between hordgased arrangements (e.g. parental vs. other home) and between
centerbased arrangements (e.g. Head Start vskiAdergarten vs. OtheCenter care). These

changes will provide states with additional evidence to tailor their prograshysodinies to best



meet the needs of their Latino children. Specifically, these results would inform states as to
whether polices should promote cerbased programs such as state fundekipidergarten or
statefunded voucher type programs that coukbadupport hombased care arrangements.

Finally, this dissertation also aims to inform stéeel policies in terms of the language
spoken in publically funded child care arrangements. There is increasing variability in such
policies. For example, in 201lllinois was the first state to mandate bilingual education for
preschool age children (Zehr, 2010). Alternatively, other states have passed policies to abolish
bilingual education. For example, in 1998 California passed Proposition 227, which eldninate
bilingual education in the childds native | an
(Cummins, 2000). As some states consider updatingl#émguagepolicies toreflect the
growing number of DLs, it will be important for them to draw on a rigtelature to make
informed decisions. To datmostresearchn this areehaslimited generalizability because the
data were collected from just one center with a small sample of children (Barnett et al., 2007)
The pesent study aims to address timstation by using nationally representative data and a
larger sample of Latino children
Project Description

This dissertation draws on a nationally representative sample of Latino American
children from the birth cohort of tHeCLS-B to investigatehree lines of inquiry. First, this
dissertation examingke impacts of different care arrangemeantsasured the year before
kindergarten (YBK; Head Start, pkendergarten, other centbased care, parental care, or other
homebased caredn Latino Americart hi | dr ends math, | iteracy and
outcomes in the fall of kindergarteBecond, similar analyses will be conducted using care

arrangementmeasured at-§ears of age (centdrased care, parental care, or other htwased



care) Finally, I will extend this inquiry to estimate whether the association between care
arrangement and kindergarten outcomes differ by the language of instruction in the care
arrangement.
Specific Aims and Hypotheses

Aim 1. The first aim of this dissertation is éxamine the association between care
arrangementthe year before kindergartdilead Start, pr&indergarten, other center, parental,
home) and outcomes at kindergarten entry (math, literacy, and approatdeasing) for Latino
children.

First, | hypotlesize that centdvased care will better prepare Latino American children
for kindergarten entry thgmarental care or othélomebased care. This hypothesis is based on
empiricalresearchihat findscentetb ased care is positively associ
academic skills in kindergarte@iosnoe, 2007ormley & Gayer, 2005). This hypothesis is
also informed by Bronfenbmaer (2005) and Vygotsky (1978), who theoriteat proximal
contextssuch as the home and care arrangement, exert strong infeence young chi | dr e
developmentMoreover, hese theoris posit that the quality of social interactions within these
proxi mal contexts matters f or «isihdtprovidethies deve
richest soci al i nteractions are |likely to hav
readinessGiven, thehighrate of Latino children living in poverty (Chau, Thampi & Wight,
2010), centers may provide more accessdources and social interactiaign homes to
promote school readiness.

Second] expect some differences to emerge among the three different-bastst
options (Head Start, pdandergarten, and other certeaised carekirst, | expect tht pre

kindergarten will havea strongerassociatiowithL at i no Ameri can chjl dreno



10

relative to Head Start and other certtased careThis hypothesis is based on the Tulsa pre
kindergarten studies, which find tHagh-quality pre-kindergarten has strong impact on Latino
childrends school r e aBkcanse ldead S$¢akt hab hasle ekpliott r ml e y
attempts to integrate culturally and linguistically appropriate standards for its programs (OHS,
2010), | hypothesize that this arrangemerit ave positive associations with Latino American
chil drends school |expedtksemssariations o be smailjernvire nudl r
associations previously documentsdBassok (2010) and Crosnoe (20Q8stly, | expect that

children whoattend other centdyased care arrangements will benefit more than those children

in homebased care settings, but less than children in Head Start akichgeegarten.

| hypothesize that the school readiness benefits associated with variousbesetércare
will be most evident when analyzing math and literacy outcomes, as prior studies have found
positive associations between center care and math and literacy (B2Haki>ormley, 2008).
These studies did ndioweverjnvestigate approaches to learning as an outcome. While one
study suggests that center care may have little to no impact on approaches to learning scores
(Turney & Kao, 2009), this study alone is noffgient enough to build a hypotheses about the
approaches to learning outcome. Therefore, analyses that use approaches to learning as an
outcome were considered exploratory.

Aim 2. The second aim of this dissertation is to examine the association be@veen
arrangements at 2 years (center, parental, home) and outcomes at kindergarten entry (math,
literacy, and approaches to learning) for Latino childBata from the NICHD Study of Early
Child Care show that care arrangement tyadtersles§ or chi | drendés cogni t i\
outcomeghan quality of infant car@Belsky et al., 2007; NICHD Early Child Care Research

Network, 2000). However, these studies included small samples of Latino children, and did not
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include Latino children in intecdion tests between ethnicity and care arrangement type. Other
studies, which look at the association between later care arrangemeassi{ect 34 years)
and kindergarten outcomes for Latino childnemparticularhave shown mixed findings. Some
find significant, positive associations betweeenter carand child outcomes (e.g. Gormley,
2008), while others do not (e.g. Bassok, 20B@sed on these studjdtsis hypothesized that
care arrangements outside the home (including ceaterand hombéasedcare)will have some
positivea s s oc i at i o n sindergartdireadihessaltdough thé effect sizes will likely
be small

Aim 3. Third, this dissertation will examine whether firémarylanguage of instruction
(Spanish or Englishp centerbased care is associated with kindergarten outcomes (math,
literacy, and approaches to learning) for Latino children from Spanish speaking kinstes.
expected Latino children from Spanish @kieg homes to score similarbn Englishliteracy
measures in kindergarten if their centsased caregiver spoke primarily Spanish. This
hypothesis is based on the interdependence model (Cumm@®, @Bich posits that a solid
foundation in the native language (e.g. Spanish) does not confuse childedayosetond
language growth (e.g. English). Rather, strong ndéimguage skills promote the development
of second language skills (e.g. English). Moreover, results from randomized control studies of
dual language programs show that children score signdarEnglish language outcomes
regardless of whether they have a caregiver that speaks only English or both Spanish and English
(Barnett et al., 2007).
Summary

To conclude, this dissertation uses a nationally representative sample of Latino American

children from the birth cohort of the Early Childhood Longitudinal Study (EG)L.%
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investigate the impacts of different care arrangementsyaats of age (centdrased care,

parental care, or other horbased care) and the year before kindergarten (YB¥&d-5tart, pre
kindergarten, other centbased care, parental care, or other htwaged care) on math, literacy

and approaches to learning outcomes in the fall of kindergarten. | will then extend this inquiry to
estimate whether the association betweea aarangement and kindergarten outcomes differ by

the language of instruction in the care arrangement.
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Chapter 2: Care Arrangements theYear Before Kindergarten (YBK) and
Outcomes at Kindergarten Entry

Over the past decade, governments hiavestedincredible amounts of money funding
child care for lowincome childrenThe federal government currently invests over $17 billion in
programming ér young children each year, with most of the funding allocated to Head Start and
child care subsidies. States spend roughly the same amount to ftkiddaearten programs
(Barnett & Frede, 2009). Such investments reflect growing support for degerchild care
arrangements as a means for attenuating the negative effect of environmental risk factors, such as
poverty, on chil dGuamedaf 1967y Magnoisorees al.,(2@87)o o k s

Because Latino children are well represented in this grolgweincome children
(Hernandez et al., 2009), and demonstrate low academic skills upon entering kindergarten
(Reardon & Galindo, 2009), researchers have become interested in the potential benefits of
different care arrangements for these children. Trasght er ai ms t o i nform t he
understanding dfiow care arrangementeasured the year before kindergaftdead Start,
pre-kindergarten, other center,rpatal care or other home cara)e associated with young
Latino Amer i can creadihesgincudirgsathk literacy @nd gppnodachesto
learning using nationally representative data from the Early Childhood Longitudinal Btudy
Birth cohort (ECLSB).
Theoretical Framework

Young children do not develop in isolation; rather, they leachgrow as a result of their
interactions within a variety of contexts. This belief is not a new one. Indeed, it is reflected in
several popular theories that continue to guide our understanding of child development. One such

theory that has guidetiis dissertation questioandits hypotheses is sociocultural theory, which
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draws heavily on work by earlier theorists su
(1979) ecological systems theory provides additional support for this dissertationti@sifec
these frameworks provide a comprehensive framevarriknderstanding howhild development
is dependent on conteitincluding the home as well as alternative care arrangements
According to sociocultural theory, understanding how children devsgms with an
understanding of the contexts within which they live. While this view is widely accepted today
by many, just decades ago this was not the case. Rather, early developmental psychologists like
Jean Piaget discounted cultural variation, arguirat development is a universal phenomenon
that affects alll humans ali ke. While Piaget s
contributions to the field, his belief about the universality of development received great
criticism. Indeed, researchers nowdw that developmental outcomes vary depending on
societal goals for development and cultural norms around interactions between adults and
children (Rogoff, Mistry, Goncu, Mosier, Chavajay & Heath, 1993).
This body of research now defines a core aspesp@bcultural theory, which posits that
context is fundamental to understanding human development§&iehrer & Mahn, 1996;
Vygotsky, 1978)According to Vygotskypften considerethe founder of sociocultural theory,
contexs arecharacterized by physal elementge.g. language, counting systems, works of art,
maps, etc.Yygotsky, 19818 whichare critcal to child developmerdgiven the role they play in
facilitating social interactiong¢Diaz & Klingler, 1991; Vygotsky, 198; Wertsch & Tulviste,
199%).Indeed soci al i nteractions are the basis for
zone of proximal developmentccording to Vygotsky (1978, p. 86),
The zone of proximal developmenté is the d
level as deermined by independent problem solving and the level of potential

development as determined through problem solving under adult guidance or in
collaboration with more capable peers.
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Put differently the zone of proximal development describes the difeerémwhat a child can
accomplish alone and whia¢ or sheean accomplish with the support of a higkkilled

individual through social interactions. Implicit in this definition is the idea that a child can
accomplish more when engagiwith othersthan when working alone. It is through these social
interactions that children are afforded opportunitiessiecultural tools(e.g. languagep

exchang ideas angroblem solvewith teachers, parentandpeersThrough repetition
sociocultural theorists biele children constict more sophisticated, highlevel mental
processes and sakbgulatory skills (Wertsch & Tulviste, 1996).

Ot her theorists such as Urie Bronfenbrenne
understanding dfiow social interactions affechild development_ike Vygotsky,
Bronfenbrenner (1979) believed that soci al i n
and thus essential for understanding development. He explains:

The dyad [whenever one personé pays attent

another] is important for two respects. First, it constitutes a critical context for

development in its own right. Second, it serves as the basic building block of the
microsystem, making possible the formation of larger interpersonal struéturesls,

tetrads and so on (Bronfenbrenner, 1979, p. 56).

While BronfenbrenneandVygotsky (1978)both sawsocial interactioras the foundation for
devel oping higher order ment al processes, Br o
describinghows o c i al i nt er aforinthefoursdationtfdn largeficonteatsiod )
systems. Irbrief, Bronfenbrenner (1979) exobmedtby on Vygc
emphasizing the importanoé both proximal contexts (thoselationshipghat the child has

direct contact withanddistal contexts (those that are more removed from the child) for

chil drenbés devel opment .
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Bronf enbr enner 6tiseory of child gevelopnteatisoextends @n
Vygotskyian theoryby stressing the interrelationships among different contexts. As illustrated by
Figure 1, contexts are nesdtwithin one anotheAt the most macro level, children are affected
by cultural noms, macra nst i t uti ons, and public policy (An
|l evel , however, c¢hil dr einthosecoetexts thdt @obikd bad dirbcy A mi c
contact with on a regular basis. Feanyyoung children, microsystegontextsincludenot just
the home, but a second care arrangement as well (e.g.-a@rttemebased child careBecause
children spend the most time in these microsystem contexts, Bronfenbrenner (2005) argues that
they become powerfydredictos of developmental daomes

Together, ecological systems theory and sociocultural theory both highlight the
i mportance of rich environmental contexts as
outcomesThe first aim of thigissertationwhich explores whether care arramgts measured
the year before kindergarten are associated with kindergarten outcomes for Latino American
children,incorporates these ideas in a couple of whyst, thischapteruses a more nuanced
measure otare arrangemeibly using a multievel variable. Measured the year before
kindergartenthe care arrangement variable includes five mutually exclusive categories: Head
Start, prekindergarten, other centbased care, parental care, and other hbased care/Vhile
reseachers commonly distinguish between heraed centebased care, it is not uncommon for
different types of centdvased care to be combined in to a single categ@ty.making the
distinction between different center based care arrangemseémisortant given these programs
are regulated differentlff.e. Head Start is regulated at the federal level, whil&kjpregergarten
is regulated at the state level). As such, policies within these different child care arrangements

can differ in important ways (e.gequirements for teacher qualifications, languagecisd
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funding), which in turn have direct implications for the child care confexexplained above,
differences in care arrangement context can have povegfégisof or chi | dr enoés
developmental eicomes.

Second, the analytic sample is restricted to Latino American children. By focusing on
Latino American childreim analyses, it will bgpossible tasee how care arrangememiquely
affects this ethnic grouubgroupanalysedy ethnicityareimportant givenevidence thatare
arrangements differ by ethnicity. For example, there is a longstanding literature showing that
many Latino families incorporate strong cultural values into their parenting, suebpeto(the
expectation that children el authority, show courtesy to eldemsd behave appropriately in
public and other formalized settings; Calzada, Fernandez, & Cortes, gifidismo(the value
of interdependence, attachment, and loyalty among aualed extended family members;
Contreras, Mangelsdorf, Rhodes, Diener, & Brunson, 1999; Fuligni, Tseng, & Lam, 1999; Sue &
Sue, 2003 personalismdtrust and warm interpersonal interactions with oth&ltsirriba &
SantiageRivera, 1994)andsimpatia(the value of politeness, agreeatntss, and respectful
behavior toward others to avoid conflict and controversy; Griffith, Joe, Chatham, & Simpson,
1998; Triandis, Marin, Lisansky, & Betancourt, 19&8gcause of such strong family values,
comparisons of care arrangements that use pasam&gas the reference group may reveal
different results for Latinos than for Blacks and Whites. Contrasts of care arrangements may also
reveal different results for Latinos given titeraturethatshows Latino children mayemore
likely to attend lover quality care arrangements compared to White children (Magnuson &
Walfogel, 2005)In sum, because care arrangements may be quite different for Latino children
compared to their Black and White peers, it is important to conduct subgroup analyses because

the comparisons may look different for this subgroup of children.
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Finally, this dissertation analyzes whether child care quality might explain any
differences that emerge between carangementsifter testing whether certain care
arrangements havestgpre r associ ations with Latino chil dr e
dissertation will then test whether some aspects of quality, which likely vary across these care
arrangement contexts, explain these differenties. robustness check is important, giviea
theoretical and empirical work that sasgcial interactions in the context of child care strong
predictorofc hi | dr e n 6 s Maskebure dt al. p26(8Betausé hombased care, Head
Start, prekindergarten and other cendesised care are gesned by different entities, they are
subject to different standards and approaches to educating and caring for young dfédeen (
Tarrant, & Kauerz, 201Rose, 2010)As such, the quality of care may differ systematically
with child care type, thusevealing differential effects of care type of child outcomes.

In summary, this dissertation is motivated by two complementary theories, sociocultural
theory (Vygotsky, 1978) and ecological system theory (Bronfenbrenner, 1979). These theories
underscoreth i mportance of exploring how certain co
chapter of the dissertation aims to do this by exploring how different care arrangements
(measuredhe YBK; parental care, other hortmsed care, Head Start, {kiedergart@, or other
centerbased care) best prepare Latino American children for kindergarten in terms of math,
literacy and approaches to learning. Based on the guiding principles put forth by these theoretical
models, analyses will be withigroup, use a more ancedcare arrangement variable, and will
conduct robustness checks to explore whether child care quality explains any differences across
care arrangements.

Previous Research
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Some of thenost wellknown literature on how care arrangements affect Latindrem
comes from Tulsa, Oklahoma, where researchers collected data on children before and during
their enrollment into high quality universal gkindergarten programs. Evaluations of these
programs have largely employed a regressiscontinuity designRDD), thus enabling
researchers to compare children similar in age, whose eligibility fesipdergarten enroliment
was dependent on a strict birthday cutoff. Using dgligstexperimentatiesign, the treatment
and control group are virtually identicataept for their participation in child care. These studies
have found that Latino children gain more than any other ethnic group (Gormley & Gayer,
2005).Compared to peers who did not yet attend thekprdergarten programs, Latino children
who attendedl®w improvements of 0.38, 0.52, and 0.85 of a standard deviation forgthe
skills, prewriting skills and preeading skills, respectively (Gormley, 2008).

While these results are encouraging and suggest that-base care may be
particularly benetiial for Latino children, the generalizability tfese findings may be limited.
First, the study evaluated programsan isolated geographic region. Moreover, Tulsa pre
kindergarten is known for its generally high quality care. For example, comparaficioah
averages, Tulsa teachers spend twice as much time engaged in reading and math activities and
three times as much time practicing letters and sounds (Gormley, 2008). The extent to which
these findings are generalizable to other celnéesed arrangeamts(e.g. Head Start programis)
theother geographic locatiomsnnot be ascertained from this study.

To obtain more generalizable estimates of the effects of care arrangements, some
researchrshave analyzed national data sets such as the Early Cluttlhongitudinal Study
kindergarten cohort (ECL8) and birth cohor{ECLS-B). Usingthe ECLSK, Crosnoe (2007)

finds thatMexican immigranchildren attendingenter cardad higher math achievement in
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kindergarten than their sare¢ghnicity peers in pargal care Moreover, after adjusting for
preschool and centdrased care attendance, the math gap between Mexican immigrant children
and their nativdbornWhite peers was reduced by about 20%. Alternatively, Crosnoe (2007) did
not find such benefits for Head Start; rather, the association between Head Start and math
achievement was not significantly associated with math outcomes for this group of Mexican
immigrart children.Yet another study using ECLS found that Latino children who attended
Head Start or other centbased care hagimilar scores on a measureapproaches to learning
asthose in parental care (Turney & Kao, 2009).

Again, these results suggeisat center carmay provide some benefits young Latino
children for kindergarten than parental care. Howessaeral important questions still remain.
First, these studies either collapsed all forms of center care together, or separated outrtiead Sta
however, to date no study has compared these arrangements to guhbigg prekindergarten.
Furthermore, prior studies have largely used parental care as the reference group. This
dissertation will analyze three different forms of center care (I3ad, prekindergarten, and
other center). Furthermore, this dissertation will include additional comparison groups. In
addition to using parental care as the reference group, comparisons will also incluelzalsethe
and centebased care as referenceugs. This informatioms important for policymakers when
deciding how to allocate limited resources.

Second, severahethodological constraints present the possibility that estimates are
biased in previous studies using ECLS ddtaile researchers haused extensive controls for
child and family level charderistics when analyzing chiddre effects in ECLE, these
variables were measured after the child participated in their care arrangement. Therefore, there is

no way to account for pretreatment eristics, or to know whether these characteristics
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biased the estimates. Second, EE€{8nly measured reading outcomes for those children who
passed a language screener; therefore, the estimates of the association between care
arrangements and readiaogtcomes may be biased towards zero. If EGUS$ad included
children who were not yet English proficient,
these children have the most room to impraverd, studies using ECL-8 have used OLS
regressia to analyze data, which limits our abilitynmakecausainferencesabout the findings.
To address many of these concerns, Bag20k0)used data frorthe ECLSB, which
measures prereatment datat 9months and ¥earsand only required children to correctly
answerone of fifteen questions on the language screéméhis study, Bassoi010)finds that
the O6effectd of Head St ar t areseeablain magnitudahdut | dr e n
one third of a stadard deviationalthoughthese estimates were not statistically significant. The
estimates for other centbased care (which included prendergarterand other centers for
which parents pay fpmwere even smaller and not significahis suggests thataterbased
care may nodlwaysh ave strong associations with Latino
While informative, this study faces several important limitations. ,fiestause of data
limitations Bassok (2010jneasured outcomes at the same wauvbageatmentThis is
problematic for two reasons. Firsitle treatment effects may be underestimasghuse the
outcomes were measured before the treatment eBdednd, because Bassok (2010) measured
the outcomes at the same time as the treatmesiyniclear whether the treatment is the cause of
the change in skills or vice versa (i.e. the
expected that care arrangements impact cognitive ability, it is also possible that parents of
children who disfay elevated cognitive abilities select specific types of cdrdsed child care

arrangements tharehigher in quality than other arrangements similar parents might choose.
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The present study addresses these concerasity thdatestdata from ECLSB, which
includes assessmermkchildrenfrom the fall of kindergarten.

Thi s dissertation continues t oatadditionald on Bas
out comes. Bassokbés (2010) study examined I|ite
exploresmath and approaches to learning outcoris is important because previous research
suggests that math, literacy and approaches to learning are strong predictors of later learning
(Duncan et al., 2007). Finally, this dissertation will employ a pusipe score matching (PSM)
approach to the analyses, thereby increasing confidence in our ability to make causal claims
about the relation between care arrangements and child outcomes.

Present Study

This chapteruses nationally representative data from the ECR$0 explore which care
arrangementthe year before kindergart¢Head Start, pr&indergarten, other center, parental
care or other home care) agsociated witlyoung Latino American childrénkindergarten
readinessn terms of math, literacy and approaches to learning. First, | hypothesize that center
based care will better prepare Latino American children for kindergarten entnyatearial or
otherhomebased care arrangemerithis hypothesis is baset empiricalresearchhat finds
centerbased cares positively associatedi t h Lat i no chil drends acader
(Crosnoe, 2007Gormley & Gayer, 2005). This hypothesis is also informed by theoretical work
by Bronfenbrenner (2005) and Wyigky (1978). These theorists posited that proximal contexts,
such as the home andre arrangement, exertstrangp f | uence on young child
Moreover, hese theories posit that the quality of social interactions within these proximal
conex s matters for childrends development, suct

soci al interactions are |ikely to have the st
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Given the high poverty rate among Latino families (Chau, Thamplight, 2010) parentsnay
beless able to invest in resources that create a stimulating home learning environment (Becker &
Thomes, 1986)As such, Latino children may have more access to cognitively stimulating
resources and interactions in centersich in turn may promote more positive school readiness
skills.

Next, | expect some differences to emerge among the three different-bastst options
(Head Start, pr&indergarten, and other certesmised care)irst, | expect that prkindergarten
will haveastrongerassociatiowi t h Lati no American chil drends
Head Start and other centesised care. This hypothesis is based on the Tuldargtergarten
studies, which find that preindergarten had a strong impactonbhati c hi | dr ends scho
readiness skills (Gormley, 2008). Because Head Start has made explicit attempts to integrate
culturally and linguistically appropriate standards for its programs (OHS, 2010), | hypothesize
that this arrangement will have positive assect i ons wi th Latino Ameri ca
readiness too. However, | expect these associations to be small, given the null associations
previously documented by Bassok (2010) and Crosnoe (2007). Lastly, | expect that children who
attend other centdyased care arrangements will benefit more than those children in-baseel
care settingsn school readiness outcombst less than children in Head Start and pre
kindergarten.

| expectthat the school readiness benefits associated with various-bastrcare will
be most evident when analyzing math and literacy outcomes, as prior studies haym&ivel
associations between center care imath and literacy (Crosnoe, 2Q@ormley, 2008).
However, these studies did not investigate approaches minigas an outcome. While one

study suggests that center care may have little to no impact on approaches to learnigrscores
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Latino children(Turney & Kao, 2009), this study alone is not sufficient to build a hypotheses
about the approaches to learnmgcome. Therefore, analyses that use approaches to learning as
an outcome were considered exploratory.

Finally, | hypothesized that there would be few differences betlwearebased
comparisons (parental care vs. other hdrased care) b as ed @¢2010)Besearshp k 6 s
which found no difference between these arran
the ECLSB.

Method

Data Source

Data for this study are drawn from the birth cohort of the Early Childhood Longitudinal
Study (ECLSB). The ECIS-B follows a nationally representative sample of 14,000 children
from birth (2001) to kindergarten (2006 or 2007, depending on when the child began
kindergarten). Children were sampled using a multistage, stratified, clustered design. For the first
stageof data collection, the United States was divided into primary sampling units (PSUs) that
consisted of counties or groups of counties. Next, birth certificates were sampled from the PSUs.

Data collection occurred atrionths, 2years, 4years, and kindesgten entry. Over the
course of data collection, participation rates remained high. Of the 14,000 children sampled
using birth certificate information, 10,700 agreed to participate in the first wave of data
collection at 9months. During the-ear wave, 800 children and families participated (a
weighted response rate of approximately 93%). By theat wave, 8,900 children and families
participated (a weighted response rate of approximately 91%). When data collection occurred
during kindergarten entry2006-2007), about 7,000 children were assessed. Those children who

were ineligible for kindergarten because they were too young, as well as those who repeated,
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were assessed in the 26RG08 school year (1,900 children). In both waves of kindergarten entry
assessment, the weighted response rate was 91% and 92%, respectively.

Over the course of the data collection, information was obtained from a variety of
sources. In addition to direct assessments administered to the child, information was collected
fromdhi | drendés mothers, fathers, care providers,
of topics, including the chil dodés heembtibnlal, mot o
development; household demographics and information about theeleaming environment;
characteristics of the care environment and provider characteristics; as well as school
demographics, educational setting and programming.

These data are ideal for the present study for several reasons. First, th& HCliiles
nch data from children, parents, and teachers
arrangements) and child outcomes (math, literacy, and approaches to learning). Second, the
ECLSB collected extensive information about family backgroundattat er i sti cs, t he
preferences for various care characteristics, and child characteristics. And, many of these
variables are coll ect ed -mdnthsezgearh, 4yeafsarndh e st udy o6
kindergarten entry). Consequently, this study (B establish temporal ordering when
predicting care arrangements (i.e. the 6écause
for pretreatment characteristics of the child and family when modeling the association between
care arrangement asdhool readiness. Temporal ordering is paramount when looking for causal
associations, however has not been possible in child care literaturéheskigdergarten cohort
of ECLSK. Finally, because this dataset is nationally representative, it is po&sigpneralize
to the larger population of Latino American children.

Analytic Sample
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The analytic sample vedirst restricted to Latino American children (n ~ 2,200)
Racial/ethnianformation was selfeported by parents, and includes those children with origins
in Central America, South America, Mexico, and the Caribb€aibd, Dominican Republiend
Puerto Ricd. Next, the analytic sample was restricted to Latino American emlatho had
complete data on the independent variable (care arrangement), dependent variables,-and a non
missing value on the sampling weight (WK1CO0). After these restrictions were madaatiec
sample includedpproximately 1,300 Latino American clrish.
Multiple Imputation

Rates of missingness on predictor and control variables ranged from 0% to 17%, with
most variables missing in less than 5% of cases. Sixteen percent of children were missing
information about their care arrangementisK . For outome measures, measured at
kindergarten entry, rates of missingness were 37% for math and reading and 35% for approaches
to learning.

To address the problem of missing data, this study uses multiple imputation to create five
Acompl et ed dat, Burckiralt &Bulf, 2006%; ehich arestlyen analyzed using the
MI ICE command in Stata/SE, version 11.2. This approach is based on the assumption that data
were missing at random (Allison, 2009). The ICE command conducts multiple imputation based
on a regresion switching protocol using chained equations. The Ml command is a wrapper
command for ICEwhich allows users to utilize the official Ml data format and MI commands
(Marchenko &Royston, 2011). Although the independent and dependent variables were used in
imputation models for other missing variables, they themselves were not imputed, as

recommended by von Hipple (2007). The five data sets were analyzed using the Ml prefix for

! In accordance with NCES regulations, sample sizes are rounded to the nearest 50.
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regression analyses in Stata, which combines coefficients and standard errors across imputed
data sets.
Analytic Strategy

A propensity score matching (PSM) technique was used to estimate the pathways
bet ween different care arrangements and chil d
outcomes at the fall of kindergarten. PSM techniques allow researchers to mindoraizzed
experiment by matching children in the Atreat
from the Acontrol o group (e.g. -trpamemnt al car e)
characteristics. PSM requires three steps: (a) estimating the pitgs@ore, (b) matching, and
(c) estimating the differences in child outcomes that result from the care arrangement.

Estimating the propensity score A propensity score represents a-glirmensional
summary of the conditional probability of receivingthe e at ment gi ven the i nd
observed characteristicRgsenbaum & Rubin, 1983 or examplethe propensity scoould
represenac hi | ddés | i k el icéntercack(asmpposedta parental camggenihis or
her individual and familgharacteristics. This is expressed mathematically in Equation (1),
whereCAi s t he chil dods tsaseeof kmown @vagatesibaninflueace @ x
familydéds | ikelihood of wusing a particular car

(1) Pr(CA=1|x)

The propensit score was estimated using a series of logit models for each dichotomous
compari son, where the treatment group is equa
Using thislogic, this study estimataénlogit regressions:

1 Head Startvs. (1) PreKindergarten (2) Other centbased care (3) Other horhased care

(4) Parental care



31

1 PreKindergartenvs. (1) Other centeoased are (2) Other horbased care (3) Parental care
1 Other centetbased carers. (1) Other hombased care (2) Parental care
1 Otherhomebased caress. Parental care

To determine which variables should be included in the propensity score model, each
covariate (e.g. gender, age, maternal education, income, etc.) was regressed separately on (1)
each of the depen dhnadingyand apmdadhes $o le@roirty)ahdd?) the ma
dichotomous variable indicating treatment status. Variables that were signifigaqtl¥Q)
associated with both the dependent variable and the dichotomous comparison variable were
included in the logit model to predict the propensity score. In some models, variables that were
considered theoretically relevant, but statistically-smmificant, were also adde@io improve
our ability to estimate causal pathways, only predictors measured beforenth@l®wave, or
that are time invariant, were used. This ensu
predictor variables haveohbeen affected by treatment participation.

Matching. Several matching algorithms are available when estimating the propensity
score. The present study used caliper radius matching. Caliper matching matches treatment cases
with comparison members withindesignated caliper (propensity score distance). By specifying
a caliper, it is possible to set a limit on how far away the comparison individuals are from the
treatment match in terms of their propensity score, and thus avoid bad matches. By using radius
matching, a treatment individual is matched with all possible comparison members within the
designated caliper. Radius matching avoids bad matches by using more comparison individuals
when good matches are available and fewer comparison individuals veyesrénot.

Disadvantages of radius caliper matching are (1) the lack of empirical support to know how
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big/small to set the caliper and (2) when few good matches are available the estimates become
less precise (Caliendo & Kopeinig, 2008).

Overlap and comrman support.Using a caliper (described above) is one way of defining
a region of common support, because matches are restricted to those that fall within a specified
propensity score distance (caliper). In addition to defining the caliper, however, titroreadd
strategies were also used: (1) restricting analyses to the region of common support and (2) using
a trimming method to exclude individuals when overlap fails to occur within the region of
common support (Caliendo & Kopeinig, 2008).

Checking balane. Rosenbaum and Rubin (1985) suggest checking two indicators when
assessing balance: (1) standardized bias anet¢&)st If balance was not achieved, models were
re-estimated by adding additional covariates, including nonlinear functions of covaaradés,
adding interactions between covariates (Shadish & Steiner, 2010).

The standardized bias measure reflects the difference in sample means across the
treatment and comparison group. It is expressed as a percentage of the square root of the average
of sample variances in the treatment and comparison groups (Caliendo & Kopeinig, 2008).
Standardized bias was calculated for each covariate, and then averaged across the five multiply
imputed data sets. Furthermore, the mean standardized bias was calguéaterhbing the bias
for each covariate. Then, this bias was averaged across the five imputed data sets. Bias estimates
should be close to zero, however, there is no clear rule about what constitutes an acceptable level
of bias after matching. A standarddzbias below 5% is often used, and therefore, this was the
standard used for this dissertation (Caliendo & Kopeinig, 2008; Shadish & Steiner, 2010). In

some instances, a mean bias of 5% was not attained, and this is documé&nts#din
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Stata also pragtes ttests to test if there are significant differences between treatment
and comparison groups for each covariate included in the model. Significant differences are
often apparent before matching, but should besignificant after matching. For this
dissertation, models were-estimated until all covariatetésts were nosignificant ¢ > .10).

Estimating the effects After estimating the propensity score and matching the treatment
andcontrol groups, the next step wasestimate the differenceanh i | dr ends out comes
from the various care arrangements. This estimate, the average effect of the treatment on the
treated (ATT), represents the difference in outcomes of the treatment group (e.g. Head Start)
compared to the outcomes of matcleddren in the control group (e.g. Parental Care). The
ATT is the expected effect of treatment on child outcomes for those children actually in the
treated group.

Propensity scores were estimated separately within each of the multiply imputed data
sets,and then averaged. To account for oversampling;rasponse, and the clustered sampling
design, ECLSB recommends using survey weights. In order to apply survey weights when
conducting PSM analyses and multiple imputation, the following steps were taken:

Normalize theECLS-B base weight (WK1CO0) so that the new weight sums to the sample size
(base weight*[sample n/population N]). (2) Divide the normalized weight by the design effect
(DEFF) to create a DEFF adjusted weight. (3) The final weight usée iR$M models is
created by multiplying the DEFF adjusted weight by the propensity score. This new weight was
then applied in an OLS framework, as a pweight.
Measures
Math and literacy.Chi | dr ends math and | iteracy score

kindergarten. These tests were designed for the EE l#hd were made to complement the
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assessments used for the Kindergarten cohort of the ECLS data collectionKEQIL® math

assessent included questions about number sense, properties and operations; measurement;
geometry and spatial sense; data analysis, statistics and probability; and, patterns, algebra, and
functions. The | iteracy asses ssimsilstlegionat| uded ¢
language skills, phonological awareness, and word recognition), vocabulary, global

understanding of text, linking text ideas and generalizing to ideas outside of the text.

Before taking these tests, children from #i&mglish speakinghomes were assessed for
English language proficiency with fifteen items gathered from the Preschool Language
Assessment Scale (PreLAS) and Peabody Picture Vocabulary Test (PPVT). Children who
answered at least one of the language screener items corretlyhen given the math and
literacy tests in English. Children who did not pass the screener, but who spoke Spanish, were
given the assessments in Spanish; however, because so few children took the Spanish
assessments, there was not sufficient data toledé¢ IRT scores and so the data were discarded
by NCES.

Approaches to karning.Dur i ng t he f al | of kindergarten,
teachers rated the child on @& kcale (1 =neverto 4 =very often on several items to describe
how often the chd displayed attentiveness, task persistence, eagerness to learn, independence,
flexibility, and organization. A single score was created by averaging responses across these
items.

Care arrangement.The care arrangement variable for the year before kindergarten was
constructed using conventions established in previous research (Magnuson et al, 2007; Zhai et
al., 2011). This care arrangement variable includes five mutually exclusive levels: Head Start

pre-kindergarten, other centbased care, parental care, or other hbwased care. Children
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entered kindergarten across two different waves of data collection (2006 or 2007, depending on
their age). Therefore, to create a variable that reflectstreeéhd car e arr angement
year before kindergarten, data were merged from two waves (wave 3 if the child began
kindergarten in 2006 and wave 4 if the child began kindergarten in 2007).

Mothers who indicated that their child currently atteHesd Sart on a regular basis
were categorized as Head Start, regardless of the number of hours they attended. Children were
categorized as attendingee-kindergartenarrangement if: (1) the mother reported that the child
was not in Head Stand (2) the motler reported that the child currently attended center based
careand( 3) t he mot her r epd&krntnad rtglathe notadrieponted was a
that the center is located in a public schoolthe teacher reported that the center is pre
kindergarten in a public school. Tiether centetbased cararrangement includes children
whose mother reported that the child currently attends a deased care arrangement that was
not Head Start or preindergarten, and includes options such as day carewansery school.

Theother homebased carencludes children whose mother reported that the child receives care
from relatives or nomelatives on a regular basis, at least 8 hours a week, and is not in any center
care. Parental carancludes children wh did not receive Head Start, ptendergarten, other

center, or at least 8 hours of other home based care.

Predictor variables used to estimate propensibyesA variety of variables were used to
estimate the propensity score, including prior care arrangement, as well as child and family
characteristicsVariables were measured at then®nth wave, unless otherwise noted.

Prior care arangement.The care arrangeent variable was measured at thgear wave
and included three mutually exclusive categories: cdrdased care, parental care, or other

homebased care. Children whose mothers reported that they currently attended a center based
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program were categorizex centebased care. Children receiving care from relatives or non
relatives for at least 8 hours a week, who were not in a center, were categorized as other home
based care. Finally, children who were not categorized as attending center care or ogher hom
based care, were categorized as parental care.

Child characteristicsChild characteristics, drawn from thar®nth wave, included:
gender(1= female, 0 = malefealth statuga continuous variable where 0 = poor, 5 =
excellent), whether the child wasn birth weight whether the child hasdisability (a
di chotomous variable where fild indicates pare
deficit, Downs Syndrome, Turners, Spina Bifida, or other special nexdg)itiveand
psychomotor sk#l(fine and gross motor), using the short form of the Bayley Scale of Infant
DevelopmeniSecond Edition (BSIBI; Bayley, 1993).

Family characteristics Family characteristics were collected from thm®nth wave
(unless otherwise noted). They includeatrnal educatior{coded as a series of dichotomous
variables, using the composite variable created by NCES from parent reported data: less than
high school, high school or GED, some college or vocational/technology training, college degree
or higher);socid services receipfa series of dichotomous variables indicating whether the
mother received: Temporary Assistance for Needy Families (TANF), Women Infants and
Children (WIC), food stamps, or subsidized insurance for the childinthe¢ h e rabtse a g e
chi d6s bi rt hmaritad statuf(a seriescoluidschotomous variables, including: married,
cohabitating or single)eligiosity (a categorical measure of how often the family attends
religious services, where 0 = never and 4 = nearly every week ej),momber of older
siblings number of younger siblingsneasured at-gear wave)number ofnon-sibling

household membemsrbanicity (a series of dichotomous variables; large urban, less urban, and
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rural), how often the child is read {eontinuous; raging from not at all to every day), mother
report ofoverall difficulty of raising child(continuous, ranging from 1 = not at all difficult to 5 =
very diffi cul t thernmthdérshaee tod germiz&yk + rrokt mothess tet their
children get away with too much, 0 = most mothers do a pretty good job of raising their child),
mot her 6s belief that 1 (ly-eagree, Oc-ldishgreegontolwe rrd sg ht
immigrant statugl = foreign born, 0 =dn in the United States, measured at 2 year waoe),
well the mother speaks Engli@dontinuous variables, ranging frorary well = 0 tonot well at
all = 4), Latino group(a series of dichotomous variables drawn from birth certificate data to
indicate vhether thanotheris Mexican, Central/South American, other Latino, orlratino).

Income and work characteristicMe asur es of mot her ds worKk
number of weekly hours workéalvailable as a continuous variable and as a sdrghsnamy
codes: not in labor force, 35 hours or more per week, less than 35 hours per week, not working
but looking),whether the mother worked the year prior to hislork shift(two series of dummy
codes were available: [1] not working, regular day shefgular evening/night shift, or other
rotating/irregular shift or [2] not working, regular shift, irregular shift). Tinenber of weekly
hours worked by the fatheras also available as a series of dummy codes (not in labor force, 35
hours or more per vek, less than 35 hours per week, not working but looking, or no resident
father).Family incomewas created using a 1@vel categorical variable, which ranged from
$5,000 or less to $200,001 or more. A new, continuous variable was created, using the media
value of each categor$ocioeconomic status (SB&sa continuous, composite variable
created by NCES to incorporate mother and f

status, and household income.

f

at
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Care preferencedParents were asked to@athether a series of care characteristics were
very, somewhat or not important when selecting the care arrangement. Parents responded to the
following items: a provider who has special training taking care of children, a provider who cares
for child whenchild is sick, a place close to home, a reasonable cost, small number of children in
the same group, and a provider who speaks English.

Results
Descriptive Statistics

Weighted means and percentagespresented in Talsé and 2 Results show that the
majority of Latino children are of Mexican descent (57B&\e immigrant parents (55%), live
urban areas (88%), and speak Spanish at home (79%). Several indicators suggest that the overall
Latino population is relatively disadvaged; the average household income is just $33
thousandpnly 9% of mothers have a college degree or higher, and the majority of children
(62%)engage in book reading activities two days or less per vilaethe year before
kindergarten, when children arbaut four and a half years old, most children attsmte form
of centerbased care24%attend Head Start, 27% attend+kredergarten, and 15% attend some
other form of center care. Tlo¢hersattend parental care (24%)aherhomebased care (11%).
Propensity ScoreMatching (PSM) Models

Model fit. The mean standardized bias for each PSM mogeesentedn Table 7.The
standardized bias measure reflects the difference in sample means across the treatment and
comparison group (Rosenbaum dhabin, 1985). It is expressed as a percentage of the square
root of the average of sample variances in the treatment and comparison groups (Caliendo &
Kopeinig, 2008). As described previouslyabestimates should be close to zero, however, there

is no ckar rule about what constitutes an acceptable level of bias after matching. A standardized
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bias below 5% is often used, and therefore, this was the standard used for this dissertation

(Caliendo & Kopeinig, 2008; Shadish & Steiner, 2053 .seen in Table,/most PSM models

achieved a balance close to 5Phe average percent bias across all models (including Latinos,

Whites and Blacks) was 5.16%ust two of the sixty models had a bias above 8% ([1]other home

VsS. Head Start for Wh[i2t]e pcahrie ndtr evnsd.s cAeTnLt eoru tfcoor

math and reading outcomes).

Math outcomes.According to the PSM modeltew differences emerged among the
different care arrangements (Tab)eRrst, with parental care as the reference group, no
differences merged. Second, with horlimsed care as the reference grpaply one difference
emergedLatino children in othecenter care scored 4.94 points higher than Latino children in
homebased carep(= .002 Effect Size [ES] = 0.592 Finally, comparisons amorige three
center types showed just one significant contrast. Latino children in Head Start scored 2.65
points lower on math than those in otltenter care= .048 ES = 0.30.

Literacy outcomes Of thosepositive associations founcthost werdor childr e n 6 s
Englishliteracy outcomes (Table 3irst, with parental care as the reference graugy one
contrast was significant. Children lHiead Starscored significantly higher than those in parental
care orthe literacy assessmdny 4.65 pointsgg = .004 ES = 0.3%. Second, ith homebased
care as the reference grogpildren incenterbased carerfcludingHead Start, pré, or other
center)scored significantly highghan homebased caren theliteracyassessment by abdut
6 points(ES = 0.4For Head Start, 0.40 for pile and 0.37 for othecenter) Finally, no
significantdifferences were found among the three center care arrangesmiamtditeracy was

the outcome
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Approaches to learning atcomes.Finally, no significant differences between care
arrangements emerged when approaches to learning was the outcome.
Robustness Checks

Bonferonni correction. Whentestingmultiple hypothesesthe possibility of Type | error
increasegfamily-wise error rate)Type | error occurs when the null hypothesig)(id rejected,
when it is actually true (i.e. a false positivBpnferonni corrections can be used to adjust for the
family-wise error ratesothat Type | error is greatly reduced. This correction is calculated using
t he f ogonmu [{Makum,2006) where k = the number of test
the alpha level typically used in social scienées this chaptelk = 30 (3 outcomegmath,
literacy, approaches to learning]l® care arrangement comparisons [e.g. parental vs. home,
parental vs. HS, parental vs. fkeetc.]). So, the Bonferroni corrected critical value, wihiere
30 and ,=.0530)i§ eq@al to .002f the Bonferroni correction is used, nemf the
contrasts between care arrangements reach significance, indicating that care arrangement at the
year before kindergarten is not a significant predictor of kindergarten outcomes for Latino
American children.

OLS models.Overall, OLS modelgield very similarestimatess the basic propensity
score modelg§Table 4) Only twosubstantivealifferences emerge. First, according to OLS
models, cHdren inothercenter care outperforthose children in parental care by about 4.5
points on literacy = .007). However, according to basic PSM models, the differismach
smaller (0.59 points) and non-significant. This difference suggests that there may be important
selection procegs into theothercenter group that are not modeled well in the OLS models.
the association between otklmmter care and literacy outcomes is stronger among families least

likely to attend othecenter care (relative to those more likely to attendretbater care), then
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excluding cases with small propensity scores from propensity score models will yield a smaller
estimate. As suchhis suggestthatcomparisons between othegnter care and parental care

that do not account fully for selection intthercenter care magverestimate the impact of
othercenter care on literacy outcomes.

Second, PSM models sugg#sit Head Staiis positively associated with literacy scores,
relative toparental care (4.65 poings~= .004). However, @ording tothe OLS models, the
differenceis much smaller (2.45 points) and nsignificant = .115) Again, this difference
suggests that there may be important selection processes itreatingent groupHead Stait
that are not modeledell in the OLSmodels. Moreover, this difference suggests comparisons
between Head Start and parental care that do not account fully for selection into Head Start may
underestimate the impact of Head Start on child outcomes.

Finally, both PSM and OLS models yielded Haane results when approaches to learning
was the outcome. All contrasts remained-s@nificant.

PSM models with samewave controls A second set of PSM models a&didditional
covariates, which were measured at the same wave as the treatoleding:c hi | dds age,
whetherchidwas i n multiple care arrangements, and
to find the careshedesred for the childThis approach was takeetausehesevariableswere
notmeasured before the treatmd?PBM expertsadviseagainst using these variableghe initial
step wherpredicing the propensity scor&g@liendo & Kopeinig, 2008

For math outcomes, PSM models with sanae controls wergenerallythe sameas
the first set of PSM models (Taldg Latino American children inthercenter caretsl
outperformed those in hortmsed caren math(B = 4.07,p =.010). And, all nonsignificant

contrasts in the basic PSM models remainedsignificant in the models that added additional
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samewave controlsHowever the difference between those children in Head Start and-other
center care was no longer significémt math outcomesThischanges likely attributed to the
childdéds age, which was the only significant c

For literacy outcome$SM models with sam@ave controls were again generally the
same as the first set of PSM models (Tabld&)no American children in prkindergarten still
outperformed those in hontmsed careB= 5.85,p = .007). Moreover, athon-significant
contrasts in the basic PSM models remainedsignificant in the models that added additional
samewave controls. Howevethe PSM models with sarveave controlglid yield three
different estimates than the basic PSM made&lst,oncesamewave controls were added,
differencedhetween Head Start and parental eaeeesmaller andho longer significant. Two
significant covariates, childodés age and di ffi
change. By comparing children tdwarhave similar ages the time of assessmentd whose
parentshadsimilar difficulty levels finding child care, the difference in literacy outcomes is
washed out.

Secondpnce the sam@ave controls were added, the difference between Hiamed
care ad two center arrangements (Head Start and etkeeater)lost significance, despite
remainingmodest in sizeln both models covariates were all paignificant, making it unclear
which factors are helping to explain the differential. Nevertheless, thisugfgests that there are
likely important, yet unaccounted for, factors that explain selection into desded care
arrangements. And, when these factors are not accounted for, theceeatarrangement
estimates (relative to hontmsed care) may limased and overestimated.

Finally, both PSM and PSM models with additional sama&e controls yielded the same

results when approaches to learning was the outcome. All contrasts remairggnifozant.
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Ethnic comparisons Contrastsvere also conductddr Black andWhite childrento see
if similar trends would emerge for these grogipables6).? Some differentrends ér math
outcomesmergeacross the three ethnic groups. In general, results are more roliistctor
children than Latino American childrellany of thecontrasts that only approached significance
for Latino American children are highly significant amdsigcks. For examplewith home
based care as the reference group, the trends suggest thabasgt@are (including Head
Start, prekindergarten and otheenter) produce larger gains for math in kindergarten. However,
these differences are more consistent and highly significaBldcks than for LatinosNo PSM
models are significant fai/hites.

For literacy outcomes, PSM results grete similar for Blacks and LatinosHowever,
Black children in prekindergarten scorsuchhigher on literacy thatheir sameethnicity peers
in parental care (9.41 pointsi= .003 ES = 0.68. This contrast is not significant for Latinos or
Whites. Finally, for approaches to learning, few differeneasergeacross the three ethnic
groupsFor the most part, care arrangement i s not
However, forBlacks, we see a positivassociation betweegmre-kindergarterand approaches to
learning,relative to parental care (0.27 points; .03Q ES = 0.4). And, forWhites, we see a
negative trend for outside care relative to parental care. However, only tladkerhome care
score significantly lower-0.24 pointsp = .01Q ES =-0.43.

Quiality controls. To better understand why some care arrangements are associated with
greater math and literacy gains in kindergarten, robustness checks were conducted using
classroonquality controls. The preferred approach would have been to use the standardized

measures of quality collected by EGBSincluding the Early Childhood Environmental Rating

2 Note: Because models were run using PSM, differences across ethnic groups may not be statistically significant.
Such a test is not possible in PSM analysassuch, results should be interpreted with caution.
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Scale (ECERS) and Family Day Care Environmental Rating Scale (FDCRSgvEIGinere are
several problems with these data. First, these data were selected only on a subset of children,
which would have greatly reduced the sample size and power to detect significant differences.
Second, there are high rates of missingness @e tth&ta. Thirdiesearchers have ée dissuaded
from analyzing thesdatadue tolow criterionvalidity (Gordon, Fujimoto, Kaestner, Korenman,
& Abner, 20132.

As an alternative, this study uses seveaalablesasproxies for quality, including care
proi der 6s highest | evel of education and numbe.
number of other children, number of books, and time spent on reading and math activities.
Because this information 1 s o mhggmeatMhesel abl e f o
analyses use a subsample of childerwhomt he car e arrangement vari a
primary care arrangement. (For example, if a child spends 5 hours in Head Start and 15 hours in
pre-kindergarten, this child would be categewtzin the Head Start condition. However, this is
not their primary care arrangement, so they are not included in these analyses.) Finally, because
this information is only available for home and center based arrangements (but not parental care
arrangemenjsonly those contrasts thiaicludehome or center arrangements as the reference
group are ranalyzed here.

Descriptive information about these proxy varialigzresented in Tabl@ Notable
differences are apparent between hdoased care and thieree center based arrangeménts.
Childrenin homebased care have providers with lower levels of educatibo,are less likely
to have a CDA or ECE credential, and have less experience working with young children. There

are typically fewer childrem home-based carebut also fewer books and less time spent on

3Statd s MI : SVY c o mma ramhlyze miitiplg iimputeds weiglstezl data) dwes not support statistical
tests of means. So, while comparisons between care arrangement types are made here, these are purely descriptive
and do not necessarily reflect statistically significant differences.
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reading or math activities. Mothers of children in helmased care are also more likely to report
having difficulty finding care, or not having found the desired care yet. This suggests that when
parents cannot find centbased care, they may resort to heloased care arrangements.

Resultsfrom the OLS modelshow that differencesreviously seebetween care
arrangements can be explained by qualitthe care arrangement (Talle By comparinghe
OLS models before and after quality controls are added, one can see that the coefficient for care
arrangementlecreasgin magnitude and significance once quality variables are inclied.
math, the OLS models show thaitino children inothercener outperforntheir sameethnicity
peers imtherhome care by 2.66 pointg € .018). This is consistent with the PSM results
described above. However, once quality controls are added, this difference is smaller and no
longer significant (1.89 pointp,= .424). For literacy, the OLS models show thatinos in
Head Start, pr&indergarten and otheenter score b 6 points higher thatheir sameethnicity
peersn otherhome. Again, this is consistent with the basic PSM model results described
previousy. However, once quality controls are added to the model, these results decrease in size
and are no longer significarg ¥ .10).

Discussion

Using a nationally representative sample of Latino American children, this chapter
examined the links between difent care arrangememgeasuredhe year before kindergarten
(Head Start, pr&kindergarten, othecenter, parental, other hormbased care) and school
readiness outcomeseasured at the fall of kindergartgnath, liteacy, and approaches to
learning. Seeral hypotheses were formulated at the onset of this sitdgh were only

partially supported
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First, | hypothesized that Latino American children would score higher on math and
literacy after attending centbased caréHead Start, pr&indergarten, nothercenter)than
parental or hombased careConsistent withthis hypothesisseveral significant contrasts
emergedaccording to the propensity score modedino dildren in Head Start scored
significantly highemonthe literacy measurdantheir sameethnicity peersn parental careAnd,
Latino children in centebased care (including Head Start,-grer othercenter) scored
significantly highermon the literacy measuthansameethnicity peers itnomebased care-or
math,two significart contrasts emergedatino children in othecenter care scored higher than
Latino children in homdased care and Head Start. No significant contrasts emerged for
approaches to learning outcomes.

Several results proved to bentary to hypothesegirst, with parental care as the
reference group, only ersignificant contrast emergebhiswas counter tony hypothesis that
Latino children in all centelbased arrangements (including{redergarten and other center)
would outperform those in parentare on math and literacy outcomasfirst, this finding
seemedespeciallysurprising giventhatLatino children inthethreecenterbased care
arrangementdid indeed scorbigher on literacy measures compared to those in other forms of
homebased careNeverthelessit may not be so surprising givéteraturethat showd atino
familiesemphasizeulturalvalues such as respect, interdependence, loyalty, and warmth
(Altarriba & SantiageRivera, 1994; Calzada et al, 1999; Griffith et 4b98; Triandi®t al.,
1984) which may in turrpromotehigh quality interactions between parents and children

parental carelndeed, theoretical and empirical work show interactions between children and

adults are paramount f or ¢ h2008lVygorsky,sl978)ev el op me
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While few contrasts were significant between centers and parental care, Latino children
in the three centdrsased arrangements scored significantly higher on literacy in kindergarten
compared to those children in other hebasedcare. These gaps led to additional exploration of
descriptive data from the ECLE on structural indicators of care quality. These analyses
revealed that thquality of care in other horAeased care is lower than cerbased care for
Latino children.To testwhether thee differences in thguality of care explains the achievement
gaps between centers and hebbased care for Latino childrehran additional OLS models that
controlled for several indicators of quality (e.g. caregiver education, yearsesqeeworking
with young children, class size). Thesbustness checkhd indeed showhat thedifference
betweercentercareand other home based caecreasein magnitude and significance once
quality variablesvereincluded.

This finding which shows that the achievement gap between Latino American children
in centers and homes decreases once models account for structural quality indizsators,
significant policy implicationsMany researchers and policymakeasve encourageaablicies
that increase enrollment @ftino children incenterbasedcareto prepare them for kindergarten
(Magnusnon & Walfogel, 2005). However, given my findings, one viable alternative is to design
policies that improve the quality of horased care. This apprdamay be mor@romisingthan
policies aimed aboosting enrollment dfatino children in centers, given research that outlines a
hostof cultural (e.g. immigrant status, language status) and economic reasons for low enrollment
rates among Latino familieg&rly & Burchinal, 2001; Liang et al., 2000; Turney & Kao, 2009).
Put differently, rather than designing policies that can address a constellation of barriers to
enrollment, policy initiatives may be more effective if they aim to improve the quality o hom

based care.
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Exactly how policies can improve the quality of hebased caréor Latino childrens a
guestion that remainSuch a question requires a systems perspeethieh considerpolicies
at the programmatievel as well as to infrastructufe.g. datasystens, licensing professional
preparationfunding and financingaccountability Kagan & Cohen, 1997). From this
perspectivepolicies that aim to improve quality of horbased care for Latino children must
consider a host of issues, suchaspropriate assessments for linguistically diverse populations,
how to engagénguistically and ethnically diverse families, professional development for
monolingual and bilingual educators of Latino children, and public support for publicly funded
progamming forLatino parents, many of whom aremigrant families. While many of these
issues are of importance to both cenégrd homebased care, it is imperative that policy
initiatives recognize the many ways in which these two forms of care differ.

First, it is important to recognize the distinctions within and across regulated and
unregulated hombased care. For example, within unregulated care, there are important
distinctionsto be madeuch as relative vs. nonrelative care, paid vs:pad careand public
vs. private payMcCabe, 2012)Secondwhen policymakers consider new policy approaches for
homebased care providers, it will i@portantto considehow family cae providers perceive
their role as a care provideiand whether this perceph differs from centebased providers
(Swartz,2012. Homebased providers may considbeir role more as a motherly figure,
whereasenterproviders may consider their role to be more professidias. may be especially
true for ethnically antinguistically diverse populations. As such, thereiarportant policy
implicationsof this researchFor examplehomebased providersight be more willing to
participate in auality improvement initiativé hat i s fr amed as ff ami

than fangaliift yt hey view their role more as

y
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professionallfjicCabe, 201p Finally, it is important to highlight thahis question of howolicy
can improve quality inomebased cares a looming question fall children in homébased
care. Howeversubgroup analyses aggsentiain order tounderstandhow policies should be
tailored to address the specific needfootcultural and linguistic minority groups.

Secondgcontrary to hypotheses, very few diteices emerged when math was the
outcomel hypothesized that children in the three types of cdrmased care would score higher
on math at kindergarten entry compared to those in parental or othetlaset carddowever,
only children in othecenter care scored higher than those in efioene based care on math.
After controlling for quality proxies in the robustness checks, this difference was no longer
significant.

This findingmight suggest that early educeg@re not doing enough to promote math
education among young childrdRe s ear ch t hat s-relateddalkigpesticelyer 0 s
associated wi t h Klbdnoff] Lévine, Ruitsnloaher,tVasityeva, & Hedges,
2000; and yet, early educatorsceive little preparation or training related to teaching
mathematics@insburg etl., 2006. This problem is amplified by the fact that many early
educators are also ill prepared to serve children from linguisticallysgiveckgrounds
(Karabenick & Mda, 2004; Walker et al., 2004; Zehler et al., 2008 policy implications of
this finding are great.dwer than one third of states actively fund professional development
training and/or technical assistance to early child care providers who woréuwaittanguage
children (Ewen, Nelson & Matthews, 2008). Given the growing number of DLL Latino children
in the United State@Hernandez et al., 2009) will become increasingly important in coming
years for states to provide early educators with prafeasdevelopment opportunities related to

mathematics education in early childhood, especialljiriguistically diverse children
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Next, | hypothesized that there would be differences among ebased care
arrangements, such that Latino Americhildrerd s s c h o o | weull Benefiteahe s s ki | |
most frompre-kindergartenfollowed byHead Starand othercenter care. Howeverpntrary to
hypothesesesultsshowedhat in general, the magnitude of associations do not differ across the
three ceter-based arrangementiust one of the nine contrasts among center arrangements was
significant, such that those Latino American children in Head Start scored lower on math than
their sameethnicity peers in otherenter care.

These findinggan be compadto arecent study by Zhai,il8oksGunn and Waldfogel
(2011). In this studyesearchers compare Head Start tekindergarten and oth&enter based
care using data from the Fragile Families and Child Wellbeing Study (a birth cohort study in 18
cities) Consistent with findings from this study, the authors find that children in Head Start
scored similarly on cognitive measures as those wkipgergarten and other cenesised care.
However, whereas this study did not find any differences among thersefor approaches to
learning, Zhai and colleagues (20H1g in fact find significant, positive associations between
Head Staraindsimilar measures of attention and behaviartheir study, Head Start was
associated witla reduction in attention pradshs and externalizing problems relative to other
centerbased carandimprovements irsocialcompetencyelative to prekindergarten and other
centerbased care.

This discrepancy in findingsightbe an artifact of how the outcomes are measumed.
this studyapproaches to learning anaverage oteveral differenskills (attentiveness, task
persistence, eagerness to learn, independence, flexibility, and organizstempgatively, Zhai
and colleagues (2011) look at several of these sldlteeparate measurésis possible that

centerbased caraffects some skills (e.g. attention, Zhai et al., 2011) more than others. If this is
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the casethere may béoo much measurement error to detect significant differences using the
approaches to leaing outcomes, when several skills are averaged together.

Finally, posthoc analyses revealed that only a few of the significant estimates were
robust. Indeed, using a Bonferoradjusted pvalue to adjust for famikwise error rate, none of
the contrastsvere significant for Latino American children. Using a conventionalp| ue (U =
.05), just two comparisons were robust across OLS, PSM and PSM models with additional
controls, including: (1) Latino children in otheenter scored higher than those inepthome on
math outcomes and (Ratino children in prekindergarten scored higher than those ctimne
on literacy.

These findings are consistent with previous research that examines the association
between centebbased care and kindergar@utcomesdr Latino children. Firsthe positive
associations between pkendergarten and literacy outcomes has been shown previously using
data from Tul skinderg@ten peograms gGorsleyp2008). Moreoties,
association betweasthercenterandmat h out comes i s conswoskkt ent wi
with Mexican immigrant bildren.Finally,h es e f i ndi ngs are consi stent
studywhich also foundhat Latino children in Head Start sc@ieout one third of a standard
deviationhigher on literacy measures than Latino children in parental care.

So many nullesultsunderscore the need for more research to understand how centers
can best servieatino American childrenFirst, more research is needed to understand whether
certain cheacteristics of centebased arrangements can promote positive approaches to learning
outcomes among Latino childréwhile this study suggests that cerbased care is not
associated with Latino chil drenos shawsphatoac hes

centers can in fact positively impact skills related to approaches to learning if teachers are
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intentional about using certain practices or curricula (e.g. Tools of the Mind; Barnett et al.,
2008).

Second, more research is needed to unders@anchild care arrangements affect
chil drenbés native | anguage devel opBestady,. Thi s
whichdi d not as s e s slanguage $kitlst Whiledsame Shildaemok Spdmish
languagditeracyassessments if thelyd not pass the Englidanguage screener, these data were
discardedby ECLSB because too few children were assessed in Spanish to compute the IRT
scale scores accurately. It is reasonable to assummdhngchildrerd s nati ve | anguage
not improve as a function of attendimgnterbased care, givathat ECLSB data showthe
majority of centerbased providerare EnglishspeakersUnfortunately because the ECL-B did
not assess Spanidnguage skillsthis question cannot be probed with thaitble data.

Third, there are important limitations that come with using propensity score matching.
First, and perhaps most importantly, PSM only accounts for observed covariates. This is
problematic when other factors (that are not accounted for imdldel) affect both the treatment
assignment and the dependent variable (Rosenbaum & Rubin, 1983). However, there are other
limitationsrelated tahelogisticsof running these analyses. First, there is a great deal of
di scretion on dabbuehow te fit theammodels.a~or @@mpte amhdn choosing the
variables to include in the model, researchers may drop variables because they lower the model
fit even though they may seem to be of theoretical importance. Or, if model fit is low,
researchersay choose to pursue a number of options, including adding interaction terms,
adding additional covariates, or changing the caliper size. To what extent this wide range of
options truly impacts the estimates is not entirely cl@acond, there is limiteidformation

about how to combine PSM with other statistical approaches such as multiple imputation or
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survey weights. The extent to which this affects the coefficients or standard errors of the
estimates is not clear in the literature.

Finally, more resaah is needed to understand how quality of different care arrangements
affects Latino Amer i c ahisstediusal sdveravariatdes asproxe® me s .
of classroom qualitythis approach isertainly not preferable givahatvalidated,standardized
assessmesdf qualitydo exist While the ECLSB did collect such data using the ECERSIt
was not possible tanalyzethesedata because of high rates of missingne&seover,giventhat
recentstudiesshowthat thisinstrumenthasweak pychometric propertie€Gordon, Fujimoto,
Kaestner, Korenman, & Abner, 2018)is not clear that using the ECEfRSwould have been
much mordanformative The author®f this studyfind few significant associations between
ECERSR scores and child outcoseAnd, when significant associations did emerge, the effect
sizes were generally small. Because of#u®ncernsl chose taanalyze the classroom quality
proxy variables instead. Nevertheless, it is necessary to recognize that these variables do not
cagure the full pictureof classroom quality. Rather, they only capture a few aspects of structural
guality. Most importantly, they do not capture aspects of process gsality,as interactions
between teachers and childrevhich has been cited as the nastical aspects of classroom

gual ity for c¢ hiMashbueet@.s2008)e vel op ment
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Tablel.

Descriptive Statistics for Latino Children in the ECBSample

% M
Kindergarten Assessments
Math 40.39
Literacy 39.48
Approaches to Learning 3.97
Child and family characteristics

Child's age (months), YBK 55.92
Bayley motor 55.47
Bayley mental 76.39
Female 48
Child's Health 3.36
Low birth weight 7
Child has disability 5
How well mother speaks English 1.53
Spanish spoken in home 79
Mother is US Born 45
Maternal ethnicity

Non-Latino 13

Mexican 57

Central or South American 14

Other Latino 16
Hours worked by mother

Not inthe labor force 44

35 hours or more per week 31

Less than 35 hours per week 15

Looking for work 10
Mother worked yr. prior to birth 61
Siblings 1.02
Income 33,271
Maternal education

Less than high school 38

HS diploma/equivalent 32

Some college/Votech program 22

BA or higher 9
Marital status

Married 56

Cohabitating 24



Single
Reading books
Not at all
1-2 times/week
3-6 times/week
Every day
Urbanicity
Urban area
Urban cluster
Rural
Social services
Welfare
WIC
Medicaid/CHIP (child)
Food stamps
Childcare preferences
Training
Sick care
Close
Cost
Size
Speaks English
Care arrangement, YBK
Head start
PreK
Other CB
Other Home
Parental
Care Arrangement, 2 years
Center
Other Home
Parental
Care Arrangement, 9 months
Center
Other Home
Parental

20

20
42
17
21

88

(o]

10
75
69
21

24
27
15
11
24

31
60

37
59

1.88
1.72
1.72
1.72
1.74
1.42

60
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Table 2.
Descriptive Statistics for Latino Children in the ECBSample, by care arrangement the YE

Head Start PreK Center Other Home Parental
% M % M % M % M % M

Kindergarten
Assessments
Math 39.34 44.37 44.37 39.63 38.35
Literacy 39.28 43.84 43.84 35.80 35.83
Approaches to
Learning 3.93 4.06 4.06 3.95 3.99
Child & family
characteristics
Child's age
(months), YBK 55.62 55.83 55.83 55.36 55.60
Bayley motor 55.47 56.51 56.51 55.81 55.40
Bayley mental 76.30 78.08 78.08 76.59 75.65
Female 47 41 41 44 55
Child's Health 3.29 3.51 3.51 3.40 3.32
Low birth weight 6 8 8 6
Child has disability 5 3 3 2 4
Mot her 0s 1.82 0.75 0.75 1.33 1.96
Spanish spoken in
home 85 69 69 72 82
Mother is US Born 35 64 64 55 37
Maternal ethnicity
Non-Latino 9 18 18 16 11
Mexican 66 39 39 62 65
Central/South
American 16 18 18 10 13
Other Latino 9 24 24 13 11
Hours worked by
mother
Not in the labor
force 41 28 28 31 63
35 hours + per
week 31 43 43 40 18
< 35 hours per
week 14 21 21 19 11
Looking for
work 14 9 9 10 7
Mother worked yr.
before birth 51 81 81 72 47

\l
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Siblings 1.04 0.82 0.82 0.95 1.39
50,43 50,43
Income 24,103 0 0 33,809 25,798

Maternal education
Less than high

school 46 17 17 38 55
HS diploma/
equivalent 38 23 23 35 26
Some college/
Voc-tech program 13 42 42 23 15
BA or higher 3 18 18 3 4
Marital status
Married 47 62 62 51 62
Cohabitating 31 16 16 21 25
Single 23 22 22 28 13
Reading books
Not at all 20 15 15 20 20
1-2 times/week 44 42 42 44 43
3-6 times/week 18 15 15 12 15
Every day 18 28 28 23 22
Urbanicity
Urban area 85 84 84 88 87
Urban cluster 11 11 11 11 8
Rural 4 5 5 1 5
Social services
Welfare 15 7 7 10 10
wWIC 87 57 57 76 81
Medicaid/CHIP
(child) 79 53 53 71 75
Food stamps 30 18 18 17 20
Childcare preferences
Training 1.85 1.93 1.93 1.92 1.87
Sick care 1.77 1.54 1.54 1.73 1.80
Close 1.76 1.67 1.67 1.73 1.68
Cost 1.81 1.70 1.70 1.64 1.67
Size 1.70 1.75 1.75 1.65 1.76
Speaks English 1.48 1.29 1.29 1.48 1.36
Care Arrangement, 2
years
Center 8 23 23 4 2
Other Home 29 36 36 53 18

Parental 63 41 41 43 80
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Care Arrangement, 9

months
Center 3 9 9 3 1
OtherHome 36 46 46 62 21
Parental 61 45 45 36 78

Note In compliance with NCES regulations, sample sizes are rounded to the nearest 50 .
information is suppressed if percentages of 0.02 or less reveal less than 3 cases. Variab
measured atthont hs, except when noted ot her wi:

= A Women, I nfant s, and Chil dreno, CHI P



Table 3.

Associations between Care Arrangeminé year before kindergartgand kindergarten

readinesdor Latino American children in the ECLER using Propensity Score Matching
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Control Treatment B(SE) p
Math
parental home 0.03 (1.60) 0.983
parental center 4.07 (2.08) 0.052
parental pre-k 1.20 (.1.59) 0.451
parental HeadStart 1.77 (1.06) 0.097
home center 4.94 (1.54) 0.002
home pre-k 2.38 (1.55) 0.125
home Head Start 2.54 (2.20) 0.250
center pre-k -1.54 (1.20) 0.199
center Head Start -2.65 (1.33) 0.048
pre-k Head Start 0.39 (1.13) 0.729
Literacy
parental home -1.79 (2.35) 0.447
parental center 0.59 (2.73) 0.830
parental pre-k 2.64 (2.16) 0.222
parental Head Start 4.65 (1.61) 0.004
home center 5.11 (2.30) 0.027
home pre-k 5.51 (2.47) 0.026
home Head Start 5.90 (2.87) 0.041
center pre-k 1.68 (1.97) 0.393
center Head Start -0.44 (1.77) 0.802
pre-k Head Start 0.47 (1.96) 0.810
Approaches to Learning
parental home -0.04 (0.08) 0.570
parental center 0.07 (0.11) 0.503
parental pre-k -0.13 (0.07) 0.074
parental Head Start -0.01 (0.07) 0.857
home center 0.02 (0.10) 0.837
home pre-k -0.07 (0.09) 0.411
home Head Start -0.01 (0.09) 0.942
center pre-k 0.01 (0.10) 0.952
center Head Start 0.01 (0.10) 0.962
pre-k Head Start 0.12 (0.08) 0.146
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Table4.
Associations betweearare arrangemen{the year before kindergarteapdkindergarten

readinesdor Latino American childrein the ECLSB, using OLS Regression

Control Treatment B(SE) p
Math
parental home 0.13 (1.10) 0.905
parental center 3.79 (1.17) 0.002
parental pre-k 0.63 (1.02) 0.537
parental Head Start 0.44 (0.97) 0.650
home center 2.62 (1.19) 0.033
home pre-k 0.67 (0.91) 0.467
home Head Start 0.61 (1.10) 0.583
center pre-k -1.21 (0.95) 0.206
center Head Start -3.12 (1.06) 0.004
pre-k Head Start -0.02 (0.93) 0.980
Literacy
parental home -1.95 (1.68) 0.253
parental center 4.52 (1.62) 0.007
parental pre-k 2.47 (1.40) 0.082
parental Head Start 2.45 (1.53) 0.115
home center 4.70 (1.83) 0.013
home pre-k 4.79 (1.47) 0.002
home Head Start 4.88 (1.83) 0.010
center pre-k 0.95 (1.61) 0.558
center Head Start -1.55 (1.56) 0.323
pre-k Head Start -0.14 (1.29) 0.913
Approaches to Learning
parental home -0.07 (0.08) 0.388
parental center -0.04 (0.08) 0.649
parental pre-k -0.07 (0.07) 0.332
parental Head Start -0.04(0.07) 0.509
home center 0.03 (0.06) 0.614
home pre-k -0.02 (0.07) 0.787
home Head Start 0.01 (0.09) 0.884
center pre-k -0.02 (0.07) 0.762
center Head Start -0.02 (0.09) 0.782
pre-k Head Start 0.01 (0.08) 0.902

Note:OLS models control for the same variables used to predict the propensity score moc



Table 5.

Associations between care arrangeméiné (year before kindergartgand kindergarten
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readinesdor Latino American childrein the ECLSB, using Propensityscore Matching with

additional covariates

Math
Control Treatment Covariates B(SE) p
parental home -0.23 (1.67) 0.889
Child's age (months) 0.16 (0.16) 0.318
Difficulty finding care
(None)
A lot -0.03 (3.42) 0.993
Some -1.65 (3.33) 0.621
Little -2.62 (3.16) 0.407
Haven't found -2.76 (3.21) 0.391
Haven't looked -2.27 (2.46) 0.357
Multiple arrangements 3.60 (4.22) 0.394
parental center 1.44 (1.98) 0.468
Child's age (months) 0.74 (0.14) 0.000
Difficulty finding care
(None)
A lot -2.13 (2.21) 0.336
Some -3.51 (1.99) 0.079
Little -4.95 (2.29) 0.032
Haven't found -7.20 (3.12) 0.022
Haven't looked -6.91 (2.70) 0.011
Multiple arrangements 1.07 (2.04) 0.598
parental pre-k -0.59 (2.28) 0.795
Child's age (months) 0.46 (0.16) 0.005
Difficulty finding care
(None)
A lot -3.46 (3.03) 0.254
Some 0.14 (2.01) 0.945
Little -2.55 (2.73) 0.350
Haven't found -0.76 (2.90) 0.792
Haven't looked -3.71 (2.58) 0.151
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Multiple arrangements -0.72 (1.88) 0.701
parental Head Start 1.32 (1.45) 0.361
Child's age (months) 0.57 (0.11) 0.000
Difficulty finding care
(None)
A lot -2.35(1.88) 0.214
Some 1.52 (1.79) 0.396
Little -0.02(1.58) 0.989
Haven't found 0.90 (2.47) 0.716
Haven't looked -0.94 (1.64) 0.569
Multiple arrangements 0.76 (1.29) 0.555
home center 4.07 (1.57) 0.010
Child's age (months) 0.31 (0.14) 0.032
Difficulty finding care
(None)
A lot 4.89 (2.63) 0.064
Some 1.31 (2.02) 0.517
Little 1.55 (2.42) 0.521
Haven't found -2.04 (3.51) 0.562
Haven't looked 0.15 (2.47) 0.951
Multiple arrangements 0.67 (1.74) 0.701
home pre-k 2.96 (1.51) 0.051
Child's aggmonths) 0.12 (0.16) 0.473
Difficulty finding care
(None)
A lot 3.61 (2.85) 0.206
Some 2.58 (1.80) 0.153
Little -0.07 (2.37) 0.976
Haven't found 3.19 (4.07) 0.433
Haven't looked 0.78 (1.86) 0.675
Multiple arrangements -0.82(1.70) 0.628
home Head Start 2.06 (2.51) 0.412
Child's age (months) 0.10 (0.26) 0.706
Difficulty finding care
(None)
A lot 4.15 (4.07) 0.309
Some 3.71 (2.59) 0.153
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Little 0.34 (2.89) 0.906
Haven't found 3.12 (5.76) 0.588
Haven't looked -0.80 (3.96) 0.839
Multiple arrangements 1.29 (1.78) 0.467
center pre-k -1.66 (1.19) 0.164
Child's age (months) 0.42 (0.14) 0.003
Difficulty finding care
(None)
A lot 2.45 (2.42) 0.313
Some 1.01(1.59) 0.525
Little -0.28 (1.70) 0.871
Haven't found 4.04 (1.57) 0.011
Haven't looked 0.39 (2.32) 0.867
Multiple arrangements -0.86 (1.28) 0.502
center Head Start -2.43 (1.41) 0.087
Child's age (months) 0.46 (0.15) 0.002
Difficulty finding care
(None)
A lot -0.29 (2.87) 0.920
Some 0.61 (1.88) 0.747
Little 1.37 (1.38) 0.323
Haven't found 4.02 (2.21) 0.070
Haven't looked 1.86 (3.29) 0.573
Multiple arrangements 0.26 (1.34) 0.849
pre-k HeadStart 0.95 (1.15) 0.410
Child's age (months) 0.23 (0.13) 0.086
Difficulty finding care
(None)
A lot -1.60 (2.56) 0.532
Some 2.39 (1.67) 0.152
Little 0.19 (1.49) 0.897
Haven't found 5.22 (1.80) 0.004
Haven't looked 1.21 (2.53) 0.633
Multiple arrangements -1.00 (1.25) 0.425

(continued on next page)




69

Literacy
Control Treatment Covariates B(SE) p
parental home -2.82 (2.39) 0.237
Child's age (months) 0.12 (0.27) 0.653
Difficulty finding care
(None)
A lot -3.20 (4.76) 0.502
Some -6.81 (4.26) 0.110
Little -3.95 (4.03) 0.328
Haven't found -2.17 (3.90) 0.579
Haven't looked -6.96 (2.98) 0.020
Multiple arrangements 12.45 (3.68) 0.001
parental center -2.16 (2.75) 0.432
Child's aggmonths) 0.54 (0.22) 0.015
Difficulty finding care
(None)
A lot -0.99 (4.46) 0.825
Some -4.03 (2.82) 0.154
Little -6.54 (4.10) 0.111
Haven't found -5.02 (2.76) 0.071
Haven't looked -14.27 (3.07) 0.000
Multiple arrangements -1.48(2.96) 0.618
parental pre-k 0.42 (2.79) 0.881
Child's age (months) 0.67 (0.23) 0.003
Difficulty finding care
(None)
A lot -3.72 (3.31) 0.263
Some 0.18 (2.78) 0.949
Little -3.74 (4.59) 0.415
Haven't found 2.11 (3.42) 0.538
Haven't looked -8.17 (3.06) 0.008
Multiple arrangements -3.96 (2.60) 0.128
parental Head Start 2.95 (2.17) 0.173
Child's age (months) 0.72 (0.16) 0.000
Difficulty finding care
(None)
A lot -3.79 (2.84) 0.183
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Some -2.47 (2.74) 0.368
Little -0.67 (2.42) 0.782
Haven't found 0.29 (3.19) 0.926
Haven't looked -4.87 (2.46) 0.048
Multiple arrangements 0.46 (2.27) 0.839
home center 4.27 (2.45) 0.083
Child's age (months) 0.27 (0.22) 0.209
Difficulty finding care
(None)
A lot 2.77 (4.47) 0.536
Some 3.35(2.86) 0.242
Little 0.78 (4.69) 0.868
Haven't found -4.11 (5.26) 0.435
Haven't looked -1.72 (3.10) 0.579
Multiple arrangements -1.00 (2.63) 0.705
home pre-k 5.85 (2.16) 0.007
Child's age (months) 0.27 (0.25) 0.277
Difficulty finding care
(None)
A lot 2.22 (3.78) 0.558
Some 3.97 (2.52) 0.116
Little -0.45 (3.72) 0.904
Haven't found 5.68 (5.92) 0.338
Haven't looked -4.64 (3.35) 0.167
Multiple arrangements -2.58 (2.28) 0.258
home Head Start 5.24 (3.74) 0.163
Child's age (months) -0.13 (0.40) 0.744
Difficulty finding care
(None)
A lot 2.13 (5.61) 0.704
Some 0.46 (3.91) 0.906
Little -0.66 (4.70) 0.888
Haven't found 2.07 (8.50) 0.808
Haven't looked -0.84 (4.74) 0.859
Multiple arrangements 2.32 (2.76) 0.402
center pre-k 1.66 (1.93) 0.390
Child's age (months) 0.47 (0.23) 0.040



Difficulty finding care
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(None)
A lot 2.01 (4.09) 0.624
Some 4.65 (2.44) 0.057
Little -1.87 (3.02) 0.538
Haven't found 14.50 (2.82) 0.000
Haven't looked -2.23 (3.30) 0.498
Multiple arrangements -2.74 (1.83) 0.136
center Head Start -0.06 (1.99) 0.977
Child'sage (months) 0.67 (0.23) 0.003
Difficulty finding care
(None)
A lot 0.76 (3.57) 0.832
Some 1.51 (2.28) 0.509
Little 1.46 (2.41) 0.544
Haven't found 3.51(3.12) 0.261
Haven't looked -0.26 (4.91) 0.957
Multiple arrangements -0.45(1.78) 0.802
pre-k Head Start 1.17 (1.94) 0.546
Child's age (months) 0.41 (0.21) 0.057
Difficulty finding care
(None)
A lot -0.95 (3.28) 0.772
Some 2.26 (2.63) 0.390
Little 1.74 (2.63) 0.508
Haven't found 8.72 (3.56) 0.015
Haven't looked 0.13 (3.80) 0.973
Multiple arrangements -3.05 (2.10) 0.147
Approaches to Learning
Control Treatment Covariates B(SE) p
parental home -0.04 (0.08) 0.608
Child's age (months) -0.00 (0.01) 0.939
Difficulty finding care
(None)
A lot 0.14 (0.15) 0.359
Some -0.33(0.12) 0.007
Little -0.14 (0.15) 0.332
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Haven't found -0.15 (0.11) 0.177
Haven't looked -0.12 (0.11) 0.237
Multiple arrangements 0.39 (0.12) 0.002
parental center 0.10 (0.11) 0.346
Child's age (months) -0.00 (0.01) 0.540
Difficulty finding care
(None)
A lot -0.24 (0.13) 0.070
Some -0.04 (0.13) 0.760
Little 0.04 (0.20) 0.837
Haven't found -0.07 (0.16) 0.681
Haven't looked 0.26 (0.14) 0.063
Multiple arrangements 0.17 (0.13) 0.196
parental pre-k -0.10 (0.09) 0.257
Child's age (months) -0.01 (0.01) 0.293
Difficulty finding care
(None)
A lot -0.06 (0.13) 0.665
Some 0.07 (0.13) 0.549
Little -0.05 (0.13) 0.704
Haven't found 0.00 (0.15) 0.995
Haven't looked 0.11 (0.10) 0.284
Multiple arrangements 0.06 (0.11) 0.579
parental Head Start -0.02 (0.09) 0.847
Child's age (months) 0.01 (0.01) 0.421
Difficulty finding care
(None)
A lot 0.03 (0.12) 0.817
Some 0.04 (0.12) 0.718
Little -0.04 (0.12) 0.726
Haven't found 0.06 (0.15) 0.696
Haven't looked 0.02 (0.11) 0.885
Multiple arrangements 0.07 (0.11) 0.512
home center -0.01 (0.09) 0.878
Child's age (months) 0.02 (0.01) 0.046

Difficulty finding care
(None)
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A lot 0.21 (0.13) 0.105
Some -0.17 (0.12) 0.153
Little -0.09 (0.19) 0.622
Haven't found -0.09 (0.15) 0.524
Haven't looked -0.25 (0.13) 0.046
Multiple arrangements 0.09 (0.11) 0.447
home pre-k -0.13 (0.09) 0.147
Child's age (months) 0.02 (0.01) 0.222
Difficulty finding care
(None)
A lot 0.06 (0.15) 0.682
Some 0.03 (0.11) 0.783
Little -0.14 (0.15) 0.355
Haven't found -0.18 (0.12) 0.114
Haven't looked -0.26 (0.16) 0.095
Multiple arrangements -0.00 (0.10) 0.967
home Head Start -0.10 (0.10) 0.307
Child's age (months) 0.03 (0.01) 0.002
Difficulty finding care
(None)
A lot 0.30 (0.13) 0.026
Some -0.18 (0.13) 0.143
Little -0.22 (0.13) 0.097
Haven't found 0.01 (0.14) 0.957
Haven't looked -0.23 (0.13) 0.088
Multiple arrangements 0.12 (0.10) 0.215
center pre-k 0.01 (0.10) 0.931
Child's age (months) -0.00 (0.01) 0.791
Difficulty finding care
(None)
A lot -0.02 (0.13) 0.889
Some -0.01 (0.10) 0.946
Little -0.11 (0.19) 0.545
Haven't found -0.02 (0.21) 0.911
Haven't looked -0.13 (0.14) 0.353
Multiple arrangements 0.11 (0.08) 0.174
center Head Start -0.02(0.09) 0.814
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Child's age (months) -0.00 (0.01) 0.791
Difficulty finding care
(None)
A lot 0.01 (0.13) 0.916
Some -0.12 (0.11) 0.269
Little -0.22 (0.17) 0.193
Haven't found 0.45 (0.27) 0.093
Haven't looked 0.00 (0.16) 0.986
Multiple arrangements 0.12 (0.09) 0.162
pre-k Head Start 0.13 (0.08) 0.128
Child's age (months) 0.00 (0.01) 0.874
Difficulty finding care
(None)
A lot 0.16 (0.13) 0.233
Some 0.11 (0.14) 0.437
Little -0.02 (0.13) 0.844
Haven't found -0.06 (0.16) 0.687
Haven't looked 0.02 (0.13) 0.856
Multiple arrangements 0.13 (0.08) 0.120

age, multiple care arrangements, and difficulty finding desired care ("supply”).

Note:Models include additional controls for variables measured at the same wave as trea



Table6.

Associations between care arrangement (the year before kindergartekindedgarten

readinesdor children in the ECL$, using Preensity Score Matching, by racghnicity
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Black White
Control Treatment B(SE) p B(SE) p
Math
parental home -2.64 (2.31) 0.255 0.05(1.93) 0.979
parental center 2.34 (2.58) 0.365 -1.03(1.18) 0.383
parental pre-k 4.38 (1.75) 0.013 0.91 (1.42) 0.523
parental Head Start 1.30 (1.40) 0.356 3.26 (1.66) 0.051
home center 4.54 (1.70) 0.008 -0.10 (1.62) 0.950
home pre-k 4.85 (1.73) 0.005 2.32 (1.34) 0.083
home Head Start 5.53 (1.76) 0.002 2.65 (1.80) 0.142
center pre-k -2.05 (2.38) 0.388 0.19 (0.71) 0.794
center Head Start  -2.80 (1.92) 0.147 1.53 (1.57) 0.329
pre-k Head Start  -1.00 (1.12) 0.371 0.49 (1.37) 0.722
Literacy
Control Treatment B(SE) p B(SE) p
parental home -1.88 (3.55) 0.598 -1.93 (2.56) 0.451
parental center 5.27 (4.99) 0.292 0.60 (1.60) 0.709
parental pre-k 8.08 (2.42) 0.001 2.95 (1.80) 0.102
parental Head Start 4.05 (1.87) 0.031 3.76 (1.86) 0.044
home center 3.99 (2.34) 0.090 4.84 (2.14) 0.024
home pre-k 5.94(2.20) 0.007 6.61 (1.77) 0.000
home Head Start 5.94 (2.47) 0.017 3.51 (2.75) 0.203
center pre-k -0.05 (2.32) 0.982 1.45 (1.04) 0.160
center Head Start  -0.98 (2.42) 0.687 1.88 (2.01) 0.349
pre-k Head Start  -1.62 (1.69) 0.337 -2.81 (1.97) 0.154
Approaches to Learning
Control Treatment B(SE) p B(SE) p
parental home 0.10 (0.12) 0.407 -0.19 (0.08) 0.025
parental center 0.16 (0.15) 0.283 -0.13 (0.05) 0.014
parental pre-k 0.25 (0.10) 0.010 -0.05 (0.06) 0.368
parental Head Start 0.14 (0.09) 0.121 -0.06 (0.08) 0.478
home center 0.01 (0.12) 0.917 0.00 (0.13) 0.977
home pre-k 0.02 (0.11) 0.886 0.16 (0.10) 0.094
home Head Start  -0.04 (0.10) 0.683 0.08 (0.12) 0.512
center pre-k 0.08 (0.09) 0.377 -0.02 (0.04) 0.583



center
pre-k

Head Start
Head Start

0.02 (0.10)
-0.07 (0.07)

0.806
0.265

0.01 (0.16)
-0.10 (0.09)

0.952
0.252
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Table?.

Model fit statistics for propensity score matching models (YBK care arrangement

Latino
Control  Treatment Outcome Common Caliper Trim % Mean Bias
Support (%)

parental other home Math & Reading no 0.02 nla 5.02
ATL yes 0.01 n/a 3.67
parental center Math & Reading  yes 0.01 10 6.83
ATL yes 0.01 5 5.29
parental pre-k Math & Reading  yes 0.007 nla 5.33
ATL no 0.01 nl/a 3.26
parental Head Start Math & Reading  yes 0.01 2 3.39
ATL no 0.01 nl/a 2.46
other home center Math & Reading  yes 0.01 n/a 7.03
ATL yes 0.012 n/a 5.83
other home  prek Math & Reading  yes 0.035 5 4.66
ATL yes 0.01 nl/a 4.51
other home Head Start Math & Reading  yes 0.04 nla 6.81
ATL yes 0.01 n/a 215
center pre-k Math & Reading  yes 0.07 nla 5.08
ATL yes 0.005 n/a 4.30
center Head Start Math & Reading  yes 0.007 n/a 6.25
ATL yes 0.006 5 7.67
pre-k Head Start Math & Reading  yes 0.01 5 4.94

ATL yes 001 5 2.92



Table?.

(continued)

Black
Control  Treatment Outcome Common Caliper Trim % Mean Bias
Support (%)

parental other home Math & Reading no 0.02 20 7.20
ATL yes 0.007 5 5.46
parental center Math & Reading  yes 0.01 nl/a 8.17
ATL yes 0.015 10 6.44
parental pre-k Math & Reading  yes 0.007 nla 5.04
ATL no 0.007 5 5.68
parental Head Start Math & Reading  yes 0.02 nla 5.09
ATL no 0.005 n/a 6.66
other home center Math & Reading yes 0.03 nl/a 7.86
ATL yes 0.02 n/a 7.28
other home  prek Math & Reading  yes 0.01 n/a 3.81
ATL yes 0.01 nl/a 4.44
other home Head Start Math & Reading  yes 0.01 nl/a 3.74
ATL yes 0.02 nla 6.46
center pre-k Math & Reading  yes 0.02 n/a 5.41
ATL yes 0.022 n/a 537
center Head Start Math & Reading  yes 0.025 12 5.51
ATL yes 0.025 10 4.79
pre-k Head Start Math & Reading 4.20

ATL 3.75



Table?.

(continued)

White
Control  Treatment Outcome Common Caliper Trim % Mean Bias
Support (%)

parental other home Math & Reading  yes 0.01 n/a 4.61
ATL yes 0.007 n/a 6.03
parental center Math & Reading  yes 0.005 n/a 4.66
ATL yes 0.015 n/a 3.53
parental pre-k Math & Reading  yes 0.005 n/a 4.68
ATL no 0.002 n/a 4.04
parental Head Start Math & Reading  yes 0.01 nl/a 4.98
ATL no 0.01 n/a 4.80
other home center Math & Reading yes 0.002 n/a 6.10
ATL yes 0.0015 n/a 5.34
other home  prek Math & Reading  yes 0.04 nla 4.64
ATL yes 0.005 n/a 3.48
other home Head Start Math & Reading  yes 0.006 n/a 5.44
ATL yes 0.004 n/a 9.05
center pre-k Math & Reading  yes 0.003 n/a 2.78
ATL yes 0.005 n/a 232
center Head Start Math & Reading  yes 0.01 nl/a 6.08
ATL yes 0.01 nl/a 6.82
pre-k Head Start Math & Reading  yes 0.008 n/a 4.87

ATL yes 0.008 n/a 512




Table8.
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Care characteristics for children in ECLE by care type the year befdtmdergarten

Hours spent in care type

Provider's Highest Education
Less than high school
High School
Some college
Bachelor's or higher
Provider has CDA/ECE credential
Number of years working in ECE
Number of other children
Number of books
Time spent on math
Time spent on reading
Multiple arrangements
Difficulty finding care wanted
A lot
Some
Little
None
Haven't found
Haven't looked

Note:CDA = AChi |l d

Head Other
Start PreK Center Other Home
M M M M
23.05 21.64 21.64 relative: 20.02
nonrelative: 10.74

0.05 0.05 0.04 0.39
0.07 0.07 0.14 0.27
0.43 0.22 0.37 0.26
0.46 0.66 0.45 0.07
0.78 0.70 0.55 0.09
13.55 13.09 12.54 11.36
13.75 13.14 11.68 2.30
85.65 117.34 108.99 52.72
129.66 116.01 107.49 59.15
154.35 144.48 136.25 93.07
0.36 0.28 0.23 0.03
0.08 0.06 0.06 0.11
0.10 0.16 0.18 0.13
0.15 0.13 0.15 0.10
0.59 0.55 0.56 0.33
0.02 0.02 0.02 0.16
0.06 0.08 0.03 0.17

Devel opment

Associ at eo,

compliance with NCES regulations, all sample sizes are rounded to the nearest 50 and

information is suppressed if percentages of 0.02 or less reveal less than 3 cases.



Table9.

Associations between Care Arrangeméine (year before kindergartgandKindergarten

Readines®utcomes in the ECEB, using OLS regression, by race and ethnicity
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Latino Black White
CTRL TX Model B(SE) p B(SE) p B(SE) p
Math

home center OLS 2.66 (1.11) 0.018 4.61(1.34) 0.001 0.93(0.76) 0.218
OLS + 1.89 (2.36) 0.424 5.40(2.31) 0.021 0.43(1.08) 0.691
quality

home prek OLS 1.49(1.09) 0.172 4.99(1.21) 0.000 0.92(0.78) 0.239
OLS+ -0.44(2.37) 0.853 -0.86(2.38) 0.717 -0.50(1.33) 0.707
quality

home HS OLS 2.02 (1.11) 0.070 1.73(1.22) 0.160 1.47(1.12) 0.190
OLS + 0.38 (2.74) 0.890 0.52(2.13) 0.808 -3.79(2.67) 0.157
quality

center prek OLS -1.37 (0.81) 0.092 0.55(0.89) 0.536 -0.05(0.37) 0.903
OLs + -1.23(1.05) 0.243 0.33(1.22) 0.787 -0.01(0.47) 0.991
quality

center HS OLS -1.60 (0.91) 0.080 -2.13(0.98) 0.031 -0.10(0.71) 0.889
OLS+ -0.43(1.24) 0.726 -1.86(1.28) 0.147 -0.87 (0.92) 0.342
quality

pre-k HS OLS 0.02 (0.73) 0.980 -1.89(0.74) 0.011 0.73(0.70) 0.292
OLS + 0.29 (0.93) 0.759 -1.42(0.88) 0.109 0.52(0.87) 0.550
quality

Literacy

CTRL TX  Model B(SE) p B(SE) p B(SE) p

home center OLS 5.39(1.69) 0.002 3.91(1.92) 0.044 259 (1.14) 0.023
OLS + 5.31(3.55) 0.136 3.83(3.34) 0.253 2.97(1.61) 0.066
quality

home prek OLS 6.27 (1.59) 0.000 5.81(1.82) 0.002 4.13(1.10) 0.000
OLS + 2.83 (3.56) 0.427 -4.50(3.41) 0.188 4.30(1.88) 0.023
quality

home HS OLS 5.64 (1.63) 0.001 1.06 (1.72) 0.537 1.64 (1.53) 0.286
OLS + 3.94(4.01) 0.327 -2.33(2.99) 0.438 -3.13(3.59) 0.385
quality

center prek OLS 0.71(1.22) 0.560 1.40(1.30) 0.284 1.00(0.54) 0.067
OLS + 0.59 (1.61) 0.714 0.83(1.70) 0.625 0.94 (0.67) 0.159

quality
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center HS OLS -0.51(1.42) 0.720 -2.35(1.34) 0.081 -0.35(1.05) 0.742
OoLs+ -0.07(1.87) 0.971 -1.91(1.76) 0.277 -1.19(1.33) 0.372
quality

pre-k HS OLS -0.54 (1.09) 0.619 -3.47(1.06) 0.001 -2.05(0.97) 0.034
OLS + -0.27 (1.42) 0.847 -2.88(1.24) 0.020 -2.44(1.19) 0.040
quality

Approaches to Learning

CTRL TX Model B(SE) p B(SE) p B(SE) p

home center OLS -0.00 (0.08) 0.961 0.04 (0.10) 0.653 -0.06 (0.05) 0.192
OLS + 0.09 (0.15) 0.572 -0.04 (0.16) 0.790 0.12(0.07) 0.077
quality

home prek OLS 0.03 (0.07) 0.668 0.15(0.09) 0.097 0.09 (0.05) 0.075
OLS + 0.06 (0.16) 0.709 0.28(0.17) 0.117 0.12(0.09) 0.174
quality

home HS OLS 0.05 (0.08) 0.479 0.00(0.10) 0.971 -0.00 (0.07) 0.948
OLS + 0.12 (0.18) 0.513 0.06 (0.16) 0.713 -0.14 (0.16) 0.386
quality

center prek OLS 0.03 (0.06) 0.648 0.07 (0.06) 0.292 0.00(0.02) 0.936
OLS + 0.02 (0.07) 0.729 0.01(0.09) 0.871 -0.04(0.03) 0.242
quality

center HS OLS 0.04 (0.07) 0.580 -0.07 (0.07) 0.336 -0.03(0.04) 0.571
OLS + 0.07 (0.08) 0.408 0.00(0.09) 0.956 -0.08 (0.06) 0.150
quality

pre-k HS OLS -0.00 (0.05) 0.960 -0.13(0.06) 0.017 -0.05(0.05) 0.270
OLsS+ -0.01(0.06) 0.820 -0.03(0.07) 0.607 -0.06 (0.06) 0.284
quality

Note:Models control for: Bayley mental score (2 years), gender, health, disability status,

mother's English, mother's nativity status, mother's work schedule (full time, part time,

unemployed but looking, unemployed), mother worked year before child bornaaldler

younger siblings, house members over age 18, mother's age, socioeconomic status, mari
status, urbanicity, social service receipt, child care preferences (training, cost, English sp¢
provider), care arrangement at 2 years, degree of diffiaaltyniy desired care, multiple care

arrangements. OLS models with quality varialaes®control for: care provider's highest level

of education, number of years working in early childhood education, number of other chilc
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number of books, time spent cgading and math activities HS = 0 Fe=aldecatiBenta

group, CTRL = Control group
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Chapter 3: Care arrangements at 2 years and outcomes at kindergarten entry

The second aim of this dissertation is to explore whetifi@nt care arrangements
(measuredt the 2yearwavep r e associ ated with Latino Americ
readinessThis question is one that has received little attention in the literature, yet its
importance is evidenced by two demographic transformations. First, recent data from the U.S.
Census Bureau (2012) show that most childrenye@e and younger are minoritiesnd, of all
minorities, the Latino population is the most populous, and fastest growing. Second, the number
of working mothers with infants, including Latino mothédras increased precipitousiyer the
last several decad€@s.S. Bureau of Labor Statiss, 2012).To date, just a few studies have
looked at the effect of care arrangements on Latino children (Bassok, 2010; Crosnoe, 2007;
Gormley, 2008); however, these studies have all focused on care arrangements when children are
31 4 years. Going forwal; it is important for researchers and policymakers to better understand
how normaternal care arrangements affect Latino infants in particular.
Theoretical Framework

In recent years, economists sucllasies Heckmalmave built a strong argument for
early interventions, based on the concepkilf formation(Heckman, 2006; 2008].he concept
of skill formation is not a new one; rather, developmental psychologists have worked for decades
to explain how skills increasin complexity over time (Bornstein & Sigman, 1986; Fischer,
1980; Piaget & Inhelder, 1963H.0 we v e r Heckmands model goes be
skill formation happens, and includes a series of assumptions that ultimately suppeet tifie
early interventiongor improvingthe life outcomes afisadvantaged youth.

First, the theory of skill formation posits tHagh productivity in adulthoodgs

evidenced by indicators such as educational attainment, wages, and civic engagement, is a
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prodict of both cognitive and necognitive skills(Heckman, Stixrud, & Urzua, 200@nhdeed,
research has shown that cognitive skifte@sured by aptitude tests, language and/or math
composites, or academic subject knowlgdgewell as norwognitive skills(e.g. attention skills,
approaches to learningje strong predictors ¢dterproductivity and academic outcomes
(Duncan et al., 200Farkas, 2003; Heckman & Rubinstein, 2001; Lleras, 2008).

Second, He ¢ k ma n 0 sposftsthét difterenc@aDskilBfgrmatiom entergey
earlyin life. Indeed, eidence from nationally representative data show significant differences
emerge betweehatino children and their nohatino White peersby kindergartent.atino
children score, on average, 0.77 standard deviations lower in math and 0.52 standard deviations
lower in reading (Reardon & Galindo, 200§h at 6 s mdiffeencesipdrsesisoeer time
because skillencrease in complexity over timgych thathey aredependentoa c hi | dds <cur
and prior skilllevel Put simply, #fAskill beagteitosn os k(iHelc;k mnmaont
2008, p. 290)When childrerlack a strong foundatioin the early yeardt becomes difficult to
recoup this loss artie setbek persissovertimel ndeed, evidence from Rea
(2009) analyses of nationally representative data show that the gaps bestveeand non
Latino White children shrink by roughly a third by first grade; however, these gaps are sdistaine
in later elementary years.

Finally, Heckman (2006; 2008) argues that interventionhefpclose the gaps
especiallywhen they occur earlier in lifd@his logic is perhaps best summarized by Frederick
Douglas (18181895), whoonce said i | t ta beild rang chiédren than to repair broken
m e nEandy interventions can help prevent deficits from emerging early on by laying a strong
foundatonWh at 6 s more, by investing in earlier int

therefore considered more cost effective than later interventionBiggee 1).
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While Heckman (2006inakes a compellingrgument focenterbased care to reduce the
achievement gap between Latinos and Whitasre is little information about exactly how early
to beginsuchinterventionsindeed, this question has been the source of heated debate in recent
decadesTwo conceptual models,h e 61 ost r e samuwr d ehsed Ohcyopmoptemessait so
educat i on,jprondgsproetingighsintabis questionThe lostresourceperspective
hypothesizes thaof children fromadvantagedamilies, centers providess optimal
stimulation, structure, and support than parecda¢ However, from the ampensatory
education perspectivehildren fromdisadvantagedamiliesstand to benefit fromenters
because thegrovidemoreoptimalstimulation, structure, and support than parental care
(Egeland & Hiester, 1995)

For Latino ¢ildren, many of whom come from low income families and have parents
with low levels of educatio(Chau, Thampi & Wight, 2010; Hernandez, Takanishi & Marotz,
2009) center and other homéased care may be particularly beneficial for their development if
they provide children with better access to cognitively stimulating activities and materials.
Alternatively, research shows that many Latino parents have strong cultural araduese
positiveparenting practicethat promote interdependence, relationafiéng, and mutual respect
(Halgunseth, 2004algunseth, Ispa & Rudy, 20D6I'hese indicators provide more support for
the lost resources perspective, because centers and othebasadecare may not provide the
same level of support and warmth for yowsagino children as their parents do.

Il n summary, Heckmands (2006) theory of ski
care may be one approach to reducing the achievement gap between Latinos and their native
bornWhite peers that is already apparent by kindergarten (Reardon & Galindo, 2009).

Nevertheless, the age at which it is appropriate for Latino children to enter center ebdmede



88

care is still in question. Infancy is a particularly sensitive developmentalthoeywarranting
additional investigation about age of entrio center careBecause&enter and other hormsed
caremayprovideLatino children withmoreaccess to cognitively stimulating resources, but less
sensitive caregivershe advantages and ddvantages of care outside the home may in essence
6cancel o i ¢ai@ arragemestauoatside the hdmeluding centercare and home
based care) confanybenefitsfor kindergarterreadiness, they are hypothesized to be small
Previous Researh

The number of women who work todaydisamatically higher than what it was just a few
decades ago. Women with young children are no exception; in 2010 national data showed that
61% of mothers with children undery@ars of agevorked For Latino women thisumber wa
slightly lower (51%) but stillrepresents an important labor force trend (U.S. Bureau of Labor
Statistics, 2012)As more women with young children enter the labor fottoe rates of non
maternal child care has incredses well. The National Center for Education Statistics reports
that 23% of children between 1 ang@ars are cared for by relatives, 19% by-nelatives, and
21% in center care (Mulligan, Brimhall & West, 2005).

Such trends have motivategsearchert examinghe impact okarly carearrangements
on later child outcomefandomized evaluations of high qualimyant andearly childhood
programs, such as the High/Scope Perry Preschool and Abecedarian pbavjesiown that
suchprograms can haveng-termimpactsonc h i | adueatodas outcomes such as high
school completion and college enrollme@anpbell Ramey, Pungello, Sparling, & Miller
Johnson, 2002; Schweinhart et al., 20@3) using randonassigment these evaluationsile
out threats to internal validity, and thpiovideunbiased estimates of the causal relalietween

early education experiences and lgaagn outcomesWhile these findings have been incredibly



89

valuableto the early education fieldjuestions still@mainaboutthe generalizabilityof findings
Because dth samples consisted of primarily African American children (98%0%),it is still
unclear to what extent these findings are generalizable to Latino children in particular

Questions about etherthe association between early care arrangements and later
academic outcomes differs for Latino childieavebeenprobedusingcorrelational and quasi
experimentatata Onequastexperimental studgxaminedhe relation betweehigh-quality
pre-kindergarten programa Tulsa, Oklahomandkindergarten readiness (Gormley & Gayer,
2005). This study founthat Latino children gagdmorefrom attending pr&indergarterthan
any other ethnic group @rereading, prenriting and premath skills(Gormley & Gayer, 2005).
Other correlational research shows mixed finditggngdata fromthe Early Childhood
LongitudinalStudes, Crosnoe (2007inds that centeibaseccareis positively associated with
math scores in kindergartéor Mexican immigranthildren However, other studies using these
data,find that center based carenist associated witlEnglish literacy or approaches to learning
outcomes in kindergartdor Latino children(Bassok, 2010Turney & Kao, 2009).

While there is a growing Hfrature orhow care arrangemené 34 years is associated
with lateroutcomes for Latino children, there is scant information about whigtickengs would
yield similar results if care arrangement were measured during infaxjggrimental datérom
the Early Head Start (EHS) evaluations, have provided some insighiistpestionin a
randomized evaluation, children in the treatment group received comprehensive services for
children 0 to 3 years of age, which were delivered through hontg, @dkild care, case
management, parenting education, health care and referrals, and family support. EHS had
positive, but not significape f f ect s on Latino childrends recep

(Love et al., 2002)However, athe 5 year anfifth grade waves, no EHS effects were found for
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Latino children as a whole (Love, Chaz@ohen, Raikes, & Brook&unn, in press; Vogel, Xue,
Moiduddin, Kisker, & Carlson, 2010). Together, these results suggest that interventions during
infancy may haversall, shortterm impacts on Latino children, but that these effects likely
dissipate over time.

Othercorrelationalktudies using data from the National Institute of Child Health and
Human Development (NICHD) Study of Early Child Care fihdt infant careéypeis not, in and
of itself, associated wi Bdiskyetal, POOMNIEHDERIlyc ogni t i
Child Care Research Network, 200Bather, these studies show that the quality of care is what
matters. While informative to the field, cgi®ns still remain abouhé generalizability of
findings given that these examinations have not looked at Latino children separately they
include adequate samples of Latino childremly 6% of theNICHD Study of Early Child Care
sample consistedf Latino childrer). Moreover, even though one study testedractions
betweennfant careand ethnic groupthis test was dongsing a simple dichotomous variaple
which did not include LatinodNhite/non-Hispanic vs. nowWhite/non-Hispani¢c NICHD Early
Child Care Research Network, 2Q000hus, there may still be important differences in the
effects of infant care on academic outcorwed atino children but the research has not yet
thoroughly tested this question.

Present Study

The present studgims to address these limitations by usiatjonally representative
datato examinaevhetherdifferent care arrangements ay@ars (center, parental, or otherme
based care) impact kindergarten readirfessudingmath, literacy and approaches to |éagh

for Latino American children
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Theoretical and empiricabork suggesthat there may be both benefits and drawbacks to
attending center care for Latino childréor examplelLatino familiesexhibit many strengths by
emphasizingultural values such damilismo(familism; loyalty to the family unit);espeto
(respect for self and others), aducacionmoral education; Halgunseth, Ispa & Rudy, 2006
Neverthelessmany Latino families face significant economic disadvantages@idez et al.,

2009) which mayprevent parents from purchasing materials, experiences, and resources for
their children because they must invest more in immediate, basic needs (Mayer, 1997).

Empiricalstudies looking at the association between caregeraentsluring infancy
(EHS) and care arrangemextt3-4 years shown mixed findings; some studies ssigwificant
associations with kindergarten readin@Sssnoe, 2007; Gormley & Gayer, 2005), while others
have not (Bassok, 2010; Love et al., in pr&&sgel et al., 201 Based on this collection of
studies, it is hypothesized that care arrangements outside the home (includingarended
homebased care) will have some positive associ a
although the effet sizesare expected tbe small.

Method
Data Source

Data for this study are drawn from the birth cohort of the Early Childhood Longitudinal
Study (ECLSB). The ECLSB follows a nationally representative sample of 14,000 children
from birth (2001) to kindergarten (2006 or 2007, depending on when the cbdd be
kindergarten). Children were sampled using a multistage, stratified, clustered design. For the first
stage of data collection, the United States was divided into primary sampling units (PSUs) that

consisted of counties or groups of counties. Nexth lettificates were sampled from the PSUs.
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Data collection occurred atrf@onths, 2years, 4years, and kindergarten entry. Over the
course of data collection, participation rates remained high. Of the 14,000 children sampled
using birth certificate inforation, 10,700 agreed to participate in the first wave of data
collection at 9months. During the-ear wave, 9,800 children and families participated (a
weighted response rate of approximately 93%). By tlgeat wave, 8,900 children and families
participated (a weighted response rate of approximately 91%). When data collection occurred
during kindergarten entry (20a807), about 7,000 children were assessed. Those children who
were ineligible for kindergarten because they were too young, as well asthmsepeated,
were assessed in the 26PF08 school year (1,900 children). In both waves of kindergarten entry
assessment, the weighted response rate was 91% and 92%, respectively.

Over the course of the data collection, information was obtained fromeyvaf
sources. In addition to direct assessments administered to the child, information was collected
from childrends mothers, fathers, care provid
of topics, i1includi ng,andoegnitvk,ilahgdagesandcseemobtional, mot o
development; household demographics and information about the home learning environment;
characteristics of the care environment and provider characteristics; as well as school
demographics, educational settengd programming.

These data are ideal for the present study for several reasons. First, th& HCliiles
rich data from children, parents, and teacher
arrangements) and child outcomes (math, litgrand approaches to learning). Second, the
ECLSB col |l ected extensive information about f ar
preferences for various care characteristics, and child characteristics. And, many of these

variables are collectedatac h of t he s t-noodtlysf2gears, yearsandaves (9
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kindergarten entry). Consequently, this study can (1) establish temporal ordering when
predicting care arrangements (i.e. the 6écause
for pre-treatment characteristics of the child and family when modeling the association between
care arrangement and school readiness. Temporal ordering is paramount when looking for causal
associations, however has not been possible in child care literatugelusikindergarten cohort
of ECLS (Magnuson, Lahaie & Waldfogel, 2006; Magnuson & Waldfogel, 2005). Finally,
because this dataset is nationally representative, it is possible to generalize to the larger
population of Latino American children.
Analytic Sample

The analytic sample was first restricted to Latino American children (n ~ 2, 2008
information was seifeported by parents, and includes those children with origins in Central
America, South America, Mexico, and the Caribbean (Cuba, DominicarbRemnd Puerto
Rico). Next, the analytic sample was restricted to Latino American children who had complete
data on the independent variable (care arrangement), dependent variables, andsgingn
value on the sampling weight (WK1CO). After theserresons were made, the analytic sample
included approximately 1,300 Latino American children.
Multiple Imputation

Rates of missingness on predictor and control variables ranged from 0% to 17%, with
most variables missing in less than 5% of cases. Egjleept of children were missing
information about their care arrangement at tye& wave. For outcome measures, measured at
kindergarten entry, rates of missingness were 37% for math and reading and 35% for approaches

to learning.

*In accordance with NCES regulations, sample sizes are rounded to the nearest 50.
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To address the prodain of missing data, this study uses multiple imputation to create five
Acompl etedo data sets (McCartney, Burchinal, &
MI ICE command in Stata/SE, version 11.2. This approach is based on the assumption that data
were missing at random (Allison, 2009). The ICE command conducts multiple imputation based
on a regression switching protocol using chained equations. The MI command is a wrapper
command for ICE, that allows users to utilize the official Ml data formatintbmmands
(Marchenko & Royston, 2011). Although the independent and dependent variables were used in
imputation models for other missing variables, they themselves were not imputed, as
recommended by von Hipple (2007). The five data sets were analyinertinie MI prefix for
regression analyses in Stata, which combines coefficients and standard errors across imputed
data sets.

Measures

Math and literacy.Chi | dr ends math and | iteracy score
kindergarten. These tests weesijned for the ECL-8, and were made to complement the
assessments used for the Kindergarten cohort of the ECLS data collectionKEQIL® math
assessment included questions about number sense, properties and operations; measurement;
geometry and spaii sense; data analysis, statistics and probability; and, patterns, algebra, and
functions. The | iteracy assessment included ¢
language skills, phonological awareness, and word recognition), vocabulaaj, glob
understanding of text, linking text ideas and generalizing to ideas outside of the text.

Before taking these tests, children from +itmglishspeaking homes were assessed for
English language proficiency with fifteen items gathered from the Preschogliage

Assessment Scale (PreLAS) and Peabody Picture Vocabulary Test (PPVT). Children who
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answered at least one of the language screener items correctly were then given the math and
literacy tests in English. Children who did not pass the screener, bigpeke Spanish, were
given the assessments in Spanish; however, because so few children took the Spanish
assessments, there was not sufficient data to calculate IRT scores and so the data were discarded
by NCES.

Approaches tolearning. During the fallofk nder garten, chil drenos
teachers rated the child on & kcale (1 =neverto 4 =very often on several items to describe
how often the child displayed attentiveness, task persistence, eagerness to learn, independence,
flexibility, and organzation. A single score was created by averaging responses across these
items.

Care arrangement The care arrangement variable was measured atybaravave and
included three mutually exclusive categories: cehssed care, parental care, or other home
based care. Children whose mothers reported that they currently attended a center based program
were categorized as centamsed care. Children receiving care from relatives ofralatives for
at least 8 hours a week, who were not in a center, were categorized as othbakedeare.
Finally, children who were not categorized as attending ceateror other home based care,
were categorized as parental care.

Predictor variables used to estimate propensity scord variety of variables were
used to estimate the propensity score, including prior care arrangement, as well as child and
family charateristics. Variables were measured at thmdhth wave, unless otherwise noted.

Prior Care ArrangementThe care arrangement variable was measured atriiengh
wave and included three mutually exclusive categories: cbatad care, parental care, trey

homebased care. Children whose mothers reported that they currently attended a center based
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program were categorized as cettiased care. Children receiving care from relatives or non
relatives for at least 8 hours a week, who were not in a cevee,categorized as other home
based care. Finally, children who were not categorized as attending center care or other home
based care, were categorized as parental care.

Child characteristicsChild characteristics, drawn from ther®nth wave, included
gender(1= female, 0 = malefealth statuga continuous variable where 0 = poor, 5 =
excellent), whether the child wasn birth weight whether the child hasdisability (a
di chotomous variable where fA1l0 Idlettlipchaartes par e
deficit, Downs Syndrome, Turners, Spina Bifida, or other special nexdg)itiveand
psychomotor skill§fine and gross motor), using the short form of the Bayley Scale of Infant
DevelopmeniSecond Edition (BSIBI; Bayley, 1993).

Family characteristics Family characteristics were collected from thm®nth wave
(unless otherwise noted). They includeaternal educatioiicoded as a series of dichotomous
variables, using the composite variable created by NCES from parent reportéesdataan
high school, high school or GED, some college or vocational/technology training, college degree
or higher);social services receifft series of dichotomous variables indicating whether the
mother received: Temporary Assistance for Needy FanfiliaslF), Women Infants and
Children (WIC), food stamps, or subsidized insurance for the childinthe¢ h e rabtse a g e
chil dés bi rrahtal $tatug(a seriesiofi dichosomnqus variables, including: married,
cohabitating or single)eligiosity (a categorical measure of how often the family attends
religious services, where 0 = never and 4 = nearly every week or mong)er of older
siblings number of younger siblingsneasured at-gear wave)number ofnon-sibling

household membemsrbanicity (a series of dichotomous variables; large urban, less urban, and
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rural), how often the child is read {eontinuous; ranging from not at all to every day), mother
report ofoverall difficulty of raising child(continuous, ranging from 1 = notait difficult to 5 =
very diffi cul t thernmthdérshaee tod germiz&yk + rrokt mothess tet their
children get away with too much, 0 = most mothers do a pretty good job of raising their child),
mot her 6s bel i ef ighthframh wrdngly=eagree, Oc-ldishgreegontolwe rrd s
immigrant statugl = foreign born, 0 = bon in the United States, measured at 2 year wawe),
well the mother speaks Engliglanging from very well = 0 to not well at all 3,4.atino group

(a series bdichotomous variables drawn from birth certificate data to indicate whether the
parent is Mexican, Central/South American, other Latino, ciLaoho).

Income and work characteristicMe asur es of mot her ds worKk
number of wekly hours worke@available as a continuous variable and as a series of dummy
codes: not in labor force, 35 hours or more per week, less than 35 hours per week, not working
but looking),whether the mother worked the year prior to histlork shift(two sries of dummy
codes were available: [1] not working, regular day shift, regular evening/night shift, or other
rotating/irregular shift or [2] not working, regular shift, irregular shift). Tinenber of weekly
hours worked by the fatheras also availablas a series of dummy codes (not in labor force, 35
hours or more per week, less than 35 hours per week, not working but looking, or no resident
father).Family incomewas created using a 1@vel categorical variable, which ranged from
$5,000 or less to $,001 or more. A new, continuous variable was created, using the median
value of each categor$ocioeconomic status (SB&sa continuous, composite variable
created by NCES to incorporate mother and f

status, and household income.

at
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Care preferenced. nf or mati on about mothersd preferen
their childbs care ar r a-mgnthmave Parents\sere@skdd togatet e d
whether a series of care characteristics werg, somewhat or not important when selecting the
care arrangement. Parents responded to the following items: a provider who has special training
taking care of children, a provider who cares for child when child is sick, a place close to home,

a reasonale cost, small number of children in the same group, and a provider who speaks
English.
Analytic Strategy

A propensity score matching (PSM) technique was used to estimate the pathways
between different care arrangements-gt@ ar s of a g eathmltecacyandi | dr ends r
approaches to learning outcomes at the fall of kindergarten. PSM techniques allow researchers to
mi mic a randomized experiment by matching chi
with individual s f r panentdl ¢taee)whacacersitnitarmoh @setpfpeup (e .
treatment characteristics. PSM requires three steps: (a) estimating the propensity score, (b)
matching, and (c) estimating the differences in child outcomes that result from the care
arrangement.

Estimating the propensity score A propensity score represents a-glirensional
summary of the conditional probability of rec
observed characteristicRgsenbaum & Rubin, 1983Put differently, the propensity score
represents the chil dos cdrearkaegement gived hismofherenr ol | i n
individual and family characteristics. This is expressed mathematically in Equation (1), where
CAii' s the chmgéntkitandx ar @ aetaof known covariates

likelihood of using a particular care arrangement.
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(1) Pr(CA=1]x)

The propensity score was estimated using a series of logit models for each dichotomous
comparison, wherethetreae nt group i s equal to Al1l0 and the
Using thislogic, this study estimated three logit regressi¢ghsCenterbased care vs. Other
homebased care (2) Centbased care vs. Parental care and (3) Other Hiawed care vs.

Parental care.

To determine which variables should be included in the propensity score model, each
covariate (e.g. gender, age, maternal education, income, etc.) was regressed separately on (1)
each of the dependent v ar praathéseodearfimghand(thes mat h
dichotomous variable indicating treatment status. Variables that were signifigantl§ Q)
associated with both the dependent variable and the dichotomous comparison variable were
included in the logit model to predittte propensity score. In some models, variables that were
considered theoretically relevant, but statistically-smmificant, were also adde@o improve
our ability to estimate causal pathways, only predictors measured beforenth@l®wave, or
thata e ti me invariant, were used. This ensures
predictor variables have not been affected by treatment participation.

Matching. Several matching algorithms are available when estimating the propensity
score.The present study used caliper radius matching. Caliper matching matches treatment cases
with comparison members within a designated caliper (propensity score distance). By specifying
a caliper, it is possible to set a limit on how far away the compansionduals are from the
treatment match in terms of their propensity score, and thus avoid bad matches. By using radius
matching, a treatment individual is matched with all possible comparison members within the

designated caliper. Radius matching avdidd matches by using more comparison individuals
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when good matches are available and fewer comparison individuals when they are not.
Disadvantages of radius caliper matching are (1) the lack of empirical support to know how
big/small to set the caliper dr2) when few good matches are available the estimates become
less precise (Caliendo & Kopeinig, 2008).

Overlap and common supportlsing a caliper (described above) is one way of defining
a region of common support, because matches are restricted to those that fall within a specified
propensity score distance (caliper). In addition to defining the caliper, however, two additional
straegies were also used: (1) restricting analyses to the region of common support and (2) using
a trimming method to exclude individuals when overlap fails to occur within the region of
common support (Caliendo & Kopeinig, 2008).

Checking balanceRosenbaumand Rubin (1985) suggest checking two indicators when
assessing balance: (1) standardized bias anet¢&)st If balance was not achieved, models were
re-estimated by adding additional covariates, including nonlinear functions of covariates, and/or
adding interactions between covariates (Shadish & Steiner, 2010).

The standardized bias measure reflects the difference in sample means across the
treatment and comparison group. It is expressed as a percentage of the square root of the average
of sample variaces in the treatment and comparison groups (Caliendo & Kopeinig, 2008).
Standardized bias was calculated for each covariate, and then averaged across the five multiply
imputed data sets. Furthermore, the mean standardized bias was calculated by aberagisg
for each covariate. Then, this bias was averaged across the five imputed data sets. Bias estimates
should be close to zero, however, there is no clear rule about what constitutes an acceptable level
of bias after matching. A standardized bias Wwel8s is often used, and therefore, this was the

gold standard used for this dissertation (Caliendo & Kopeinig, 2008; Shadish & Steiner, 2010).



101

In some instances, a mean bias of 5% was not attained, and this is documented in Appendix C
and D.

Stata also mduces-tests to test if there are significant differences between treatment
and comparison groups for each covariate included in the model. Significant differences are
often apparent before matching, but should besignificant after matching. For this
dissertation, models were-estimated until all covariatetésts were nosignificant ¢ > .10).

PseudeR2. This measure indicates how well the covariates explain participation
probability (Caliendo & Kopeinig, 2008). The pseudosRould be significamafter matching
and close to one. Models wereastimated until this standard was met.

Estimating the effects After estimating the propensity score and matching the treatment
and control groups, the next souegnmedtimatrésdt est i m
from the various care arrangements. This estimate, the average effect of the treatment on the
treated (ATT), represents the difference in outcomes of the treatment groupefaey. Carg
compared to the outcomes of matched childnethé control group (e.g. Parental Care). The
ATT is the expected effect of treatment on child outcomes for those children actually in the
treated group.

Propensity scores were estimated separately within each of the multiply imputed data
sets, and then averaged. To account for oversamplinggsponse, and the clustered sampling
design, ECLSB recommends using survey weights. In order to apply surveghigawhen
conducting PSM analyses and multiple imputation, the following steps were taken: (1) The
ECLSB base weight (WK1CO0) is normalized, so that the new weight sums to the sample size
(base weight*[sample n/population N]). (2) Divide the normalizedjiatdby the design effect

(DEFF) to create a DEFF adjusted weight. (3) The final weight used in the PSM models is
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created by multiplying the DEFF adjusted weight by the propensity score. This new weight was
then applied in an OLS framework, as a pweight.

Results
Descriptive Statistics

Weighted means and proportions are displagéichble 1 Resultsshow that the majority
of Latino children are of Mexican descent (57%), have immigrant parents (55%), live in urban
areas (88%), and speak Spanish at home (7S&teral indicators suggest that the overall Latino
population is relatively disadvantaged; the average household income is just $33 thousand, only
9% of mothers have a college degree or higher, and the majority of children (62%) engage in
book reading aatities two days or less per week. By the year before kindergarten, when
children are about four and a half years old, most children attend some form ofoeeseier
care; 24% attend Head Start, 27% attendkprdergarten, and 15% attend some other form o
center care. The others attend parental care (24%) or otherldas®e care (11%).

In Table 2 weighteddescriptive results for Latino children are presented by care
arrangement at the 2 year wavEhe majority of mothers of children in parental care
arrangements afereign-born(61%), of Mexican descent (63%), not in the labor force (60%),
married (61%), antiving in an urban area (88%Ylany mothers have less than a high school
diploma (47%)anduse social services such as WIC (77%) and Medicaid or CHIP (Ti3%).
center based care, fewer mothers are forbmm (41%) married (41%) or come froMexican
descent (41%). Most mothers are working (56%) and hold askigbol diploma or higher
(73%),although nany mothers also enroll in WIC (79%) and MediZ&HIP (70%). Finally, in

homebased care, about half of mothers are fordigm (51%)married (8%)andcome from

*Statd s MI : SVY command (which is used to analyze multipl
tests of means. So, while comparisons of English vs. Spprosiders are made here, these are purely descriptive
and do not necessarily reflect statistically significant differences.
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Mexican descent (49). Most mothers are workin@1%) and hold a high school dgha or
higher (77%).

Table3 provides descriptive information about the quality in ofr@me and center
based care arrangements. On average, children in-d&sed care spdmmbout 31 hours per
week in this setting. Those in otHeome based care spdess time in these settings; the average
time spent in relative care was 18 hours and 14.5 hours tnefadive care. Compared to those
providers in center care, providers in hebased care settings had lower levels of education,
fewer CDA/ECE credentig, and fewer books. Those in ottieyme based care did, however,
have comparable years of experience working in early childhood education as those in center
based care (~9 years).
Propensity Score Matching (PSM) Models

Model fit. The mean standardized bias for each PSM model is presented ir8 Tl
standardized bias measure reflects the difference in sample means across the treatment and
comparison group (Rosenbaum and Rubin, 1985). It is expressed as a percentage okthe squar
root of the average of sample variances in the treatment and comparison groups (Caliendo &
Kopeinig, 2008). As described previously, bias estimates should be close to zero, however, there
is no clear rule about what constitutes an acceptable levelsoafdéa matching. A standardized
bias below 5% is often used, and therefore, this was the standard used for this dissertation
(Caliendo & Kopeinig, 2008; Shadish & Steiner, 2010). As seen in Bab®st PSM models
achieved a balance close to 5%. The agemercent bias across all models (including Latinos,
Whites and Blacks) wa&93%. Justoneof the models had a bias abd@#é (parent vs. center for

Bl ack cATL butcones).6 s
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ATT estimates.Results from PSM models are presentedable4. Results show no
significant associations between care arrange
readinessas measured hyath, literacy, or approaches to learning.

Robustness Checks

OLS nodels.Results from OLS models are consisteiihthe PSM model§Table 5)
suggesting that care arrangement-gears is not a strong predictor of kindergarten readiness for
Latino children.

PSMmodels with sam&vave controlsA second set of PSM modeisided covariates
that weremeasured atthesee wave as the treatment, includin
was in multiple care arrangements. Because these variables were not measured before the
treatment, PSM experts advise against using these variables to predict the propensity score
(Caliendo& Kopeinig, 2008) Resultsfrom these modelwere also largely consistent with the
basic PSM models and OLS mod€Isble 6) Just one of the nine contrasts approached
conventional levels of significance (center vs. parental care, with approachesitalearthe
outcome). However, if a Bonferroni corrected critical value is used to account for the-family
wise error rate, this contrast would no longer be considered significant.

Ethnic Comparisons.Contrasts were also conducted Bdack andWhite children to see
if trends diffeed across these groups (TabjeAccording to the PSM models, not one contrast
emerged as significant f@lack andWhite children. These results were consistent with the
findings for Latino children, indicating that radees not moderate the association between care
arrangement at 2 years and child outcomes at kindergarten. It is important to note that because

these models were run using PSM that this was not formally tested using an interaction, which

®The Bonferroni correcti 0Rpn=i sU/dcka l(cdNalratned2?2(®sitbopes twhee rfeo r n
[math, literacy, apmaches to learning] * 3 ethnicities [Latindhite, BlacK) * 3 care arrangement comparisons
[ parental vs. home, parental vs. £e®328002and home vs.
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could be done if miels were analyzed using OLS regression. However, because all care
arrangement estimates were rggnificant for all ethnic groups, this suggests race is not a
significant moderator.
Discussion

This chapteused gropensity score matchirigchnique toxaminewhetherc hi | dr en o0 s
care arrangemen(senter care, parental care, or other hdrased caremeasureat 2 years of
agewer e predictive of Latino American children
scores at kindergarten entAdditional models were tested to determine whether the findings
were rdust, including OLS regressi@amd PSM models with additional covariates measured at
the same wave as the care arrangentsath set of mmdels included an extensive set of
covariatesincluding child characteristics, family demographic information, parenting practices
in the home, and parent preferences for care arrangerRestdts consistently show no
significant associations between care arrangements at 2 years and Latino Ameritad che n 6 s
math, literacy, or approaches to learning scores at kindergartenAxhdiitional analyses were
conducted foBlack andWhite children, although they toghowno association between care
arrangementat2 e ar s and c¢ hi [the begimidgof kindergactenme s a't

These null findings are cos$ent with several other studigst have looked at the
association between care arrangement and kindergarten outcomes among Latino €hikiren
includes analyses of infant care programs such as(Ebi® et al., 2002; Lovest al, in press;
Vogel, et al, 2010),as well as analyses of caagangementsmeasured when children we3é 4
years (e.g. Bassok, 2010; Turney & Kao, 20@llectively, these results underscore tieed
for more research to better understarich program practices and curriculum can bestese

this demographic populatiaturing infancy (National Task Force on Early Childhood Education
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for Hispanics, 2007 While there is general consensus that paowiders should respect, value
and encourage a childdéos home | anguage (Nation
Children, 1996), there is a dearth of research about which appradched be usedith
culturally and linguistically diverse populatig especially during infancyVhatresearchs
availablehasconcentrate@n instructional language (Barnett et al., 200d0gverthelesghis
body of research should be expanded to understand whether other best practices should be used
with Latino children. While many have begun to explore best practices for Latino children, there
is scant empirical research validating whether these approaches are indeed affeopaeting
child outcomesWhat is morethis chapter indicates thedsearch is pécularly neededn this
area for Latino childreduring infancy.

As research emerges around best practices for serving liegllisind culturally
infants it will be important for states to communic#tes information to teachers and caregivers.
Staes currently report various strategiggluding targeting providers working with
linguistically diverse children to increase their formal education opportunities, collaborating with
other nonprofit organizations; providing resources and trainings gadigito family providers,
and finally, translating and circulating training materials specifically for providers working with
linguistically diverse children (Ewen et al., 2008}hile progressive, these policies are not used
frequently enough. Indeethisreport showed that no single strategy was being used in more
than a third of states (Ewen, Nelson and Matthews, 2008).

Theimportance ofmproving outreaclstrategiesand professional development
opportunities is clear fromecentresearchin onerecent randomized study, researchers
evaluated the effectiveness of fANuestros Ni fo

English-speaking teachers wheork with Spaniskspeaking Latinaehildren.The design of
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Nuestros Nifloprovided teachers witbupportdo reinforcespecific practices to be used with
dual language learnernsidividual consultations and supervision to develop action plans; and
community of practice meetings that provided time for reflectind feedback from other
teachers (Buysse, Cast&oPeisnerFeinberg, 2010Researchers foundoderate to large
effects such that teachers in the treatment improveavweeall quality oflanguage and literacy
instructionas well as those approaches used specificallydbno dual language learner
children. In brief, the effectiveness of this program speaks to the need foini@imed,
ongoing professional developmdat teachers and caregivers that work with culturally and
linguistically diverse infants

Finally, it is important to acknowledgbatthere areseveralimitations of this study.

First, the ECLSB st udy did not alageageskils Assuch wedo dosyetSp an i
know how care arrangements during infancy aff
While some hildren did take Spanislanguage literacy assessments if they did not pass the
Englishlanguage screener, these data were thrown out by BJi&ause too few children

were assessed in Spanish to compute the IRT scale scores accuratelyh& iz SB data

show the majority otaregiversare Englishspeakers, it is possible that cerbased care during
infancy is detrimental for childrends native
the ECLSB did not assess Spaninguage skills, thiguestion cannot be probed.

Second, there are important limitations that come with using propensity score matching.
Perhaps most importantly, PSM only accounts for observed covariates. This is problematic when
other factors (that are not accounted fohi@ model) affect both the treatment assignment and
the dependent variable (Rosenbaum & Rubin, 1983). However, there are other limitations

related to the logistics of running these analyses. First, there is a great deal of discretion on the
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resear dabeuthinw to fit the models. For example, when choosing the variables to
include in the model, researchers may drop variables because they lower the model fit even
though they may seem to be of theoretical importance. Or, if model fit is low, researzher
choose to pursue a number of options, including adding interaction terms, adding additional
covariates, or changing the caliper size. To what extent this wide range of options truly impacts
the estimates is not entirely clear. Second, there is nrmfermation about how to combine
PSM with other statistical approaches such as multiple imputation or survey weights. The extent
to which this affects the coefficients or standard errors of the estimates is not clear in the
literature.

Finally, becaus¢he ECLSB is a birth cohort, it does not include children born outside of
the United States. There are, of course, still-fiesteration immigrant children who may stand
to benefit from centebased carduring infancy Because first generation immigrant children are
more likely to come from lovincome families (Hernandez et al., 2009) and to have lower
English language skills, they may stand to benefit the most from center based care. Because this
cannot be tested ihé ECLSB dataset, it is important that the results of this stelyempered,

and only be generalized k@atino American children specifically.
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Table 1.
Descriptive Statistics for Children in the EGBSby race and ethnicity

Latino Black White
% M % M % M

Kindergarten Assessments

Math 40.39 40.35 46.58
Literacy 39.48 41.07 46.40
Approaches to Learning 3.97 3.90 4.01
Child and family characteristics

Child's age (months), YBK 55.92 55.46 55.82
Bayley motor 55.47 57.07 56.00
Bayley mental 76.39 75.96 77.36
Female 48 49 50
Child's Health 3.36 3.44 3.57
Low birth weight 7 13 6
Child has disability 5 6 8
How well mother speaks English 1.53 0.11 0.05
Spanish spoken in home 79 6 4
Mother is US Born 45 92 96
Maternal ethnicity

Non-Latino 13

Mexican 57

Central or South American 14

Other Latino 16
Hours worked by mother

Not in the labor force 44 25 40

35 hours or more per week 31 43 31

Less than 35 hours per week 15 15 24

Looking for work 10 17 4
Mother worked yr. prioto birth 61 75 77
Siblings 1.02 1.17 0.94
Income 33,271 28,115 62,769
Maternal education

Less than high school 38 26 9

HS diploma/equivalent 32 37 26

Some college/Votech program 22 28 31

BA or higher 9 9 34

Marital status
Married 56 28 80



Cohabitating
Single
Reading books
Not at all
1-2 times/week
3-6 times/week
Every day
Urbanicity
Urban area
Urbancluster
Rural
Social services
Welfare
WIC
Medicaid/CHIP (child)
Food stamps

Childcare preferences

Training

Sick care
Close

Cost

Size

Speaks English

Care arrangement, YBK

Head start
PreK

Other CB
Other Home
Parental

Care Arrangement, years

Center
Other Home
Parental

Care Arrangement, 9 months

Center
Other Home
Parental

Note In compliance with NCES regulations, sample sizes are rounded to the nea

24
20

20
42
17
21

88

©

10
75
69
21

24
27
15
11
24

9
31
60

4
37
59

1.88
1.72
1.72
1.72
1.74
1.42

14
58

14
a7
18
21

83

23
82
73
47

35
27
17

8
13

25
36
40

14
45
41

1.93
1.75
1.57
1.75
1.63
1.83

11

26
27
39

64
14
22

36
31
12

8
31
40

6
16

18
27
55

10
34
56

1.84
1.35
1.49
1.51
1.76
1.80

and information is suppressed if percentages of 0.02 or less reveal less than 3 ce
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variables were measured during thménth wave, except when noted otherwise. Yt

=AYear Before Kindergarteno, WIC fi

= N
AChildren's Health I nsurance Program
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Table2.
Descriptive Statistics for Latino Children in the ECBSby care arrangement at 2

years

Center Other Home Parental
% M % M % M

Kindergarten Assessments

Math 42.15 41.56 39.49
Literacy 42.19 41.00 38.24
Approaches to Learning 3.93 3.97 3.98
Child and family characteristics

Child's age (months), YBK 56.00 55.64 56.07
Bayley motor 56.22 56.06 55.03
Bayley mental 77.59 76.75 75.96
Female 34 48 50
Child's Health 3.47 3.37 3.34
Low birth weight 8 7 7
Child has disability 3 4 6
How well mother speaks English 0.92 1.16 1.83
Spanish spoken in home 73 75 81
Mother is US Born 59 54 39
Maternal ethnicity

NonLatino 18 16 10

Mexican 41 49 63

Central or South American 18 17 12

Other Latino 23 17 15
Hours worked by mother

Not in the labor force 30 20 60

35 hours or morper week 44 53 18

Less than 35 hours per week 12 18 13

Looking for work 14 10 9
Mother worked yr. prior to birth 67 80 49
Siblings 0.82 0.80 1.18
Income 37,272 38,676 29,696
Maternal education

Less than high school 27 23 a7

HS diploma/equivalent 25 40 28

Some college/Votech program 30 28 18

BA or higher 18 9 7
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Marital status

Married 41 51 61

Cohabitating 26 24 24

Single 33 24 14
Reading books

Not at all 17 22 19

1-2 times/week 44 43 42

3-6 times/week 11 16 19

Every day 28 20 21
Urbanicity

Urban area 84 87 88

Urban cluster 11 10 8

Rural 5 3 4
Social services

Welfare 14 10 9

wIC 79 72 77

Medicaid/CHIP (child) 70 60 73

Foodstamps 25 20 20

Childcare preferences
Training 1.98 1.89 1.87
Sick care 1.58 1.74 1.73
Close 1.72 1.73 1.71
Cost 1.79 1.74 1.70
Size 1.73 1.73 1.75
Speaks English 1.53 1.38 1.42
Care Arrangement, 9 months

Center 23 3 1
Other Home 33 69 21
Parental 44 28 77

Note In compliance with NCES regulations, all sample sizes are rounded to the r
50 and information is suppressed if percentages of 0.02 or less reveal less than .
All variables were measured during thménth wave, except when noted otherwise
YBK = AYear Before Kindergarteno, Wi

AChildren's Health I nsurance Progran
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Table 3.

Care characteristics for children in ECLE} bycare arrangement at 2 years

Center Other Home
M M
Hours spent in care type 31.21 relative: 18.23

nonrelative:14.51
Provider's Highest Education

Less than high school 0.06 0.27

High School 0.34 0.33

Some college 0.43 0.29

Bachelor's ohigher 0.16 0.11
Provider has CDA/ECE credential 0.37 0.12
Number of years working in ECE 9.16 9.78
Number of other children 8.81 2.52
Number of books 55.69 45.39
Multiple arrangements 0.15 0.06
Note:CDA = AChil d Devel opment Assoc
Educationo I n compliance with NC

rounded to the nearest 50 and information is suppressed if percentages o

or less reveal less than 3 cases.
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Table4.
Associations between Care Arrangement (2 years) and Kindergarten Readiness Ofdcome

Latino American childreim the ECLSB, using Propensity Score Matching

Control Treatment Model B(SE) p
Math

parental home 0.68 (1.10) 0.539

parental center 0.61 (1.32) 0.650
home center 0.42 (1.59) 0.792

Literacy

parental home 0.87 (1.61) 0.589

parental center 0.48 (2.19) 0.828
home center 2.12 (2.19) 0.334

Approaches to Learning

parental home 0.01 (0.06) 0.925

parental center -0.07 (0.10) 0.520
home center -0.13 (0.10) 0.199

Table5.

Associations between Care Arrangement (2 years) and Kindergarten Readiness Ofdcome

Latino American childrein the ECLSB, using OLSegression

Control Treatment B(SE) p
Math
parental home 1.17(0.66) 0.080
parental center 1.75 (1.07) 0.110
home center 0.51 (1.37) 0.712
Literacy
parental home 1.43 (1.06) 0.179
parental center 2.17 (2.11) 0.307
home center 1.16 (2.08) 0.580
ATL
parental home -0.02 (0.05) 0.730
parental center -0.05(0.07) 0.421
home center -0.07 (0.09) 0.396

Note: OLS models control for the same variables used to predict the propensity score moc
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Associations between care arrangement (2 years) and kindergarten readiness outcomes f

Latino childrenin the ECLSB, using propensity score matching with additional controls

Control Treatment Covariates B(SE) p
Math
parental home 1.30 (3.03) 0.668
Child's age (months) -0.20 (0.35) 0.559
Mult. Arrangements -0.63 (2.81) 0.822
parental center -0.82 (2.89) 0.776
Child's age (months) -0.30 (0.49) 0.543
Mult. Arrangements 1.40 (2.23) 0.531
home center 0.32 (1.61) 0.842
Child's age (months) 0.83 (0.66) 0.207
Mult. Arrangements 0.99 (2.43) 0.684
Literacy
parental home 3.21 (5.65) 0.571
Child's age (months) -0.05 (0.52) 0.925
Mult. Arrangements -2.36 (5.21) 0.650
parental center -4.63 (4.88) 0.344
Child's age (months) -1.31 (0.70) 0.063
Mult. Arrangements 5.02 (4.09) 0.220
home center 1.74 (2.23) 0.434
Child's aggmonths) 0.30 (0.91) 0.741
Mult. Arrangements 4.42 (4.27) 0.301
Approaches to Learning

parental home -0.22 (0.15) 0.145
Child's age (months) -0.00 (0.02) 0.863
Mult. Arrangements 0.23 (0.14) 0.107
parental center -0.45 (0.22) 0.043
Child's age (months) -0.01 (0.05) 0.896
Mult. Arrangements 0.36 (0.16) 0.030
home center -0.15 (0.10) 0.133
Child's age (months) 0.04 (0.04) 0.345
Mult. Arrangements 0.37 (0.15) 0.012
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Table7.
Associations between Care Arrangement (2 yemnd)Kindergarten Readiness Outcomes in t

ECLSB, using Propensity Score Matching, by race/ethnicity

Black White
Control Treatment B(SE) p B(SE) p
Math
parental home 1.62 (1.15) 0.160 -0.73 (0.92) 0.427
parental center 1.20 (1.03) 0.244 0.13(1.11) 0.906
home center -1.24 (1.42) 0.384 -0.39 (1.23) 0.754
Literacy
parental home 1.49 (1.58) 0.340 0.02 (1.37) 0.988
parental center -0.71 (1.63) 0.665 1.79 (1.50) 0.231
home center -3.96 (2.54) 0.119 -1.10 (1.63) 0.501
Approaches to Learning
parental home 0.05 (0.07) 0.520 -0.05 (0.05) 0.346
parental center -0.02 (0.08) 0.837 0.02 (0.05) 0.734

home center 0.04 (0.07) 0.525 0.06 (0.05) 0.174




Table8.

Model fit statistics for propensity score matching models (2 year care arrangement)

Control X Outcome Common Caliper Trim %
Support (%) Mean
Bias
Latino
parental other home
Math & Reading yes 0.02 n/a 4.95
ATL yes 0.01 n/a 2.13
parental center
Math & Reading yes 0.025 n/a 4.73
ATL yes 0.007 n/a 3.96
other home  center
Math & Reading yes 0.01 n/a 4.65
ATL yes 0.01 n/a 5.24
Black
parental other home
Math & Reading yes 0.01 n/a 4.01
ATL yes 0.01 n/a 2.88
parental center
Math & Reading yes 0.015 n/a 5.50
ATL yes 0.04 n/a 6.01
other home  center
Math & Reading yes 0.01 n/a 2.03
ATL no 0.01 n/a 1.56
White
parental other home
Math & Reading yes 0.008 n/a 5.08
ATL yes 0.005 n/a 3.72
parental center
Math & Reading yes 0.005 n/a 4.22
ATL yes 0.01 n/a 3.12
other home  center
Math & Reading yes 0.003 n/a 4.45
ATL no 0.01 n/a 3.01

121



122

Rate of
return to Preschool programs
investment
in human
capital
Schooling
Opportunity
cost of funds

/ Job training

Preschaol School Past-school

0 Age

Figure 1.Rate of return to investment in human capital (Heckman, 2006).
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Chapter 4: Care arrangements and the language of instruction

The debate over languagginstructionfor dual language learner®BI(L) in U.S. schools
has been hotly debatéal decadesThis debate rmoftenbeenideologically drivenwith some
arguing passionately for Englisinly educatiori and others for dual language instructidhe
need fomoreempiricalstudies to inform this debatg growing. Between 1980 and 2009 the
number of dual language learners (DLL) attending schadlse U.S. increased from 4.7 to 11.2
million (U.S. Department of Education, 2011), with the majority of these DLL youth speaking
Spanish at home (Kindler, 200&yhat is morean increasingpumber of DLL children attend
centerbasecchild care in the Un&d States (Liang et al., 2000; Turney & Kao, 2008t, there
is scantempiricalwork examininghow language of instruction befokéndergarten affects DLL
chil dr en 6 s The present chagpter@img to inform this research bassihgy
nationally epresentative data to examinbetherthe primary language of instructig8panish
or English) in centebasedchild careis associated witkindergarten readiness outcomes for
Latino Americarnchildren from Spanish speaking homes
Theoretical Framework

According tosociocultural theorylanguage playsmaintegral role irdevelopmentor all
childrenFirst | anguage gives children Aindependence
Klingler, 1991, p. 186). By talking about the past and future, esiegcproblem solving skills
and discussing emotions, the child becomes capable of reflecting on intangible concepts. Second,
with language, children are better able to regulate their behavior. According to Diaz & Klingler
(1991, p. 1 8 6 ) ,nthé iBmediate dpontarre@ua dormection between the stimuli
and the childbés responses, allowing the child

language enables children to have more control over their cognitive processes by improving
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executive finctions. As children use language to engage in repeated social interactions, they
construct more sophisticated mental frameworks, representations of external events, and problem
solving skills (Garcia, 2005).

While a great deal dhistheorywasformedom t he basi s of monol i ngt
experiencegnany of thesedeas can be applied BLL childrenas well Despite many
similarities,however,some worknow suggestthat cognitive and selfegulatory processes of
monolingual and bilingual children develop differently becausedihchildren must adapt to
manage théwo languages. According to Bialystok, Craik, Green and Gollan (2009),
developmental process mayfdif for DLLs, givenfithe use of two languages imposes on a single
control system additional demands beyond thos
(p. 105).

To better understaritie unique developmental experiences of Dlthsprists have
proposed additional models. Fir&€ummin®(2000)interdependence hypothesiguses on how

two languages develop in concert with one anothecording to this modethe development of

a childbés second | anguage (e.agpmeé&mtglafs ht)ha sc Hi
first | anguage (e.g. Spanish). This actsdser depe
a conceptual foundation for the developmentot he chi | d 6 Asssigh,dhend | angu e

development of a second language does no¢ich@g t he acqui sition of the
language. Rather, the native language serves as a framework or foundation for the development
of a second languag€hisideais rootedin originalVy got skyds wherghengs (196
explains:

Success in learngna foreign language is contingent on a certain degree of maturity in the

native language. The child can transfer to the new language the system of meanings he

already possesses in his own. The reverse is also &rfi@reign language facilitates
masterig the higher forms of the native language. The child learns to see his native
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language as one particular system among many, to view phenomena under more general
categories, and this leads to awarsma&shis linguistic operation®. 110).

Secondthe presm modebprovides a framework for understandimgw first and second
language developmeate related tthe development aicademicskills (Collier, 1995; Thomas
& Collier, 1997). According to this model, the developmental trajectoBLafchild is
dependent on sociocultural, linguistic, academic and cognitive progessesigure 1)These
four components are thought to be interconnec
and second languagésany of these four processes aeglected, thiss thought tampede
successful development thfe other areas.
In many ways, the prism model mirrors the theories already described. First, in
accordance with sociocultural thed®ygotsky, 1962)the prism model suggests that children
develop within a larger context, which can either promote or deter children from developing their
languageand academic skillvioreover, this theory is in agreement with the interdependence
hypothesiCummins, 200Q)claiming that the successful develaamof a second language
does not occur until a child successfully develops his or her first language. The prism model
extends onthese models bgroviding a framework for understanding how the development of
two languages can impact academic skills. Filéé model notes thasahildren progress
through the school year the content and language becomes more cdvigrknver,DLL
children do not have the luxury of waiting to learn academic content in school until they develop
a second language. Rathdwey are confronted with the challenge of developing two languages
while also working to retain knowledge, build relationships, and understand cultural Asrms.
sucht hi s model proposes that the most edficient

teach academic content i n Bylprevidioglacadalnit sontenat i v e
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in both languages, children can not only grasp the academic content, but also aquire the second
language skills.

Together, the ideas put forth bgcioculturatheory (Vygotsky, 1962), the
interdependence hypothesis (CummR@)0) andhe prism model (Thomas Collier, 1997)
provide support for instruction that incorpor
sociocultural theory (Vygotsky, 1968hows that language is vital for developing more
sophisticated ideas, given its role in facilitatingeractionswith othermore knowledgeable
individuals.For DLLs in particularthe prism model suggests a strong command over the first
andsecond languagis vital for the development of academic skills, because DLL children are
tasked withthe dual role ofearning a second languaged content knowledge (Thomas &
Collier, 1997).To develophese language skillthe interdependee hypothesis proposes that
instruction incorporate h e c¢ hi | d 0 s.Accarding tothis theareticalirangework
using the childbés native | anthafiessglamguége servasasst r uc
a roadmap or foundation for ddeping the seond language (Cummins, 2000).
Previous Research

Recent data show that upon entering kindergarten, Latino DLLs underperform in math
and reading compared to their Latino monolingaaglish and notiatino White peers; and,
these gaps persist into later grades (Reardon & Galindo, Z0@3e achievement gaps are
particularly alarming, given that the number of DLLs students is growing rapidly in the United
States. Between 1980 and 2009 the number of DLLs at@gsdhools in the U.S. increased from
4.7 to 11.2 million (U.SDepartment of Education, 2011); atige majorityof DLLs speak

Spanish at home (Kindler, 2002).
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In an effort to reductheseachievement gapresearchers have explorde potential of
centerbased child cardndeed, sveral recent studies show that cesft@sed care is positively
associated with the school readineascomes amongoung Latino childrenBassok, 2010;
Crosnoe, 2007; Gormley, 2008; Gormley & Phillips, 20@speciallyltose from Spanish
speaking homes3ormley, 2008. More recentlyhowever researchrs havebegun examining
howthe language of instruction in these centefsf ect s Lati no DLLsO acade
during the preschool yeafBarnett et al., 200Duran etal., 2010; Farver et al., 2009; Lugo
Neris et al., 2010Resultsfrom these studies consistenslyowthatchildren induatlanguage
instructionscore similarly on English language outcomes as those in Eqglighnstruction.

Yet, those DLLs in dualanguage programs make greater improvements on measures of their

native language than those in Englafly instruction. Thesempiricalresults provide support

for the interdependence hypothelisshowingthat si ng a chi |l dds native |
instructianal purposesloesnot impede the acquisition &nglish

While this researchas been incredibly informative for the debate around language of
instruction,these studies haweveral important limitations. First, most émeited to small
sample sizes and single child care centers. Tihresnains uncleawhether these results would
generalie to other child care centers in the United Stal&gse findingsnay not generaliz®
the larger U.S. contektecause the qualitf instructionin early childhood programs quite
varialdle (Barnett, Carolan, Fitzgerald, & Squires, 2R1iis possible that prior studies were
conducted only in higher quality progranisit that different results would be found in lower
quality progams Indeed, one recent study using data fetatefunded prekindergarten

programsn 11 state$ound that the amount of Spanish language instructiorpasisively
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correlated with c hqudlity classioorss, botegaticely noeredatedith hi g h
chil dr end6s -@ualityclassreosns (Burchihabetwal., 2012).

Secondmany studi es i ncl udlangwgepnmogammingiwhers a g e 0
interventions last for only a few sessions (e.g. LNgois, Jackson &oldstein, 2010; Farver et
al., 2009).This is important because treatment effects fromdosage interventions are not
valid estimates of a full year treatménthe question that is most relevant for most education
policymakers today. The present stdys to get a closer estimate of the full year impact of
language by considering the caregiver language for children who regularly attend that
arrangement and regularly hear Spanish or English.

Third, most studiebave only lookedtdanguage skills ahe outcomeHowever, other
research shows thBALL status is also associated with academic outcomes such as math
(Reardon & Galindo, 2009). To address this limitation, the present study examines math, literacy
and approaches to learning as the outcomes.

Present Study

This chapter explores whether Latino children from Spasstaking homes are better
prepared for kindergarten after attending cebtesed care with a provider who speaks primarily
Spanish or primaly English. This question aims to build prior research by using a nationally
representative sample of children, exploring language in the context of regularly attended centers
(as opposed to only a few short interventions), and looking at multiple outcomes (math, literacy
and approaches to |eang).

Several hypotheses were formulated at the onset of this study. First, | expected Latino
children from Spanish speakingrhes to score similarign Englishliteracy measures in

kindergarten regardless if their cenbarsed caregiver spelprimarilySpanishThis hypothesis
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is primarilybased on the interdependence m@@eimmins, 200), which posits that a solid
foundation in the native languafeg. Spanish) does not confuse children or delay second
language growth (e.g. EnglisiRather strongnativelanguage skills promotide development
of second language skil(s.g. English)Moreover, results from randomized control studies of
dual language programs show that children score similarly on English language outcomes
regardless of whether théyave a caregiver that speaks only English or both Spanish and English
(Barnett et al., 2007)

Second, if there are any differences between children with primarily Spaaisas
primarily Englishspeaking caregivers, | hypothesthat these differencesill be explained by
the quality of care. Put differently, after controlling for quality of care, | hypothesize that any
potential differences between groups will diminish. This hypothesis is based on research by
Burchinal and colleagues (201#yhichshows that the amount ddpanish instruction is
positively associ at i Highevgualily centers, bull motdowér gualityu t ¢ o me
centers

Method

Data Source

Data for this study are drawn from the birth cohort of the Early Childhood Longitudinal
Study (ECLSB). The ECLSB follows a nationally representative sample of 14,000 children
from birth (2001) to kindergarten (2006 or 2007, depending on when the child began
kindergarten). Children were sampled using a multistage, stratified, clustergual. dkesithe first
stage of data collection, the United States was divided into primary sampling units (PSUs) that

consisted of counties or groups of counties. Next, birth certificates were sampled from the PSUs.
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Data collection occurred atrf@onths, 2yeas, 4years, and kindergarten entry. Over the
course of data collection, participation rates remained high. Of the 14,000 children sampled
using birth certificate information, 10,700 agreed to participate in the first wave of data
collection at 9months. iring the 2year wave, 9,800 children and families participated (a
weighted response rate of approximately 93%). By tlgeat wave, 8,900 children and families
participated (a weighted response rate of approximately 91%). When data collection occurred
durng kindergarten entry (2068007), about 7,000 children were assessed. Those children who
were ineligible for kindergarten because they were too young, as well as those who repeated,
were assessed in the 26BF08 school year (1,900 children). In both eswf kindergarten entry
assessment, the weighted response rate was 91% and 92%, respectively.

Over the course of the data collection, information was obtained from a variety of
sources. In addition to direct assessments administered to the child, indormas collected
from childrends mothers, fathers, care provid
of topics, including the chil dods heembtibnlal, mot o
development; household demographics afidrmation about the home learning environment;
characteristics of the care environment and provider characteristics; as well as school
demographics, educational setting and programming.

These data are ideal for the present study for several reasofshEiESCLSB includes
rich data from children, parents, and teacher
arrangements) and child outcomes (math, literacy, and approaches to learning). Second, the
ECLSB collected extensive informationatiou f ami | 'y background charact
preferences for various care characteristics, and child characteristics. And, many of these

vari ables are coll ect ed -mdnthsezgearh, 4yeafsartdh e st udy o6
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kindergarten entry). Caequently, this study can (1) establish temporal ordering when
predicting care arrangements (i.e. the 6écause
for pre-treatment characteristics of the child and family when modeling the associatioemetwe
care arrangement and school readiness. Temporal ordering is paramount when looking for causal
associations, however has not been possible in child care literature using the kindergarten cohort
of ECLS (Magnuson, Lahaie & Waldfogel, 2006; Magnuson & \WWajdl, 2005). Finally,
because this dataset is nationally representative, it is possible to generalize to the larger
population of Latino American children.
Analytic Strategy

A propensity score matching (PSM) technique was used to estimate the pathways
betweerprimary language of instruction in center care the year before kindergaden
chil drenbés math, | iteracy and approaRSMes t o |
techniques allow researchers to mimic a randomized experiment by matching children in the
Atreat me@panishigstrutiop Wi t h i ndi vi dual sEnffislom t he Ac
instructior) who are similar on a set of preatment characteristicBSM requires three steps:
(a) estimating the propensity score, (b) matching, and (c) estimating the differences in child
outcomes that result from the care arrangement.

Estimating the propensity score A propensity score represents a-glirensional
sutmary of the conditional probability of recei
observed characteristicRgsenbaum & Rubin, 1983Put differently, the propensity score
represents t he recelving Spamish instiudtiagiven Hsared indoviiual and

family characteristics. This is expressed mathematically in Equation (1), iMher¢he
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language of instructioand xis a set of known covariates that influence b i likelibosd of
receiving their particular language of instioat
(1) Pr(Lk=1] %)

The propensity score was estimated usit@gd mode| where the treatment group is equal to
Alo0 and the comparison group is equal to fA0O

To determine which variables should be included in the propensity score model, each
covariate (e.g. gender, age, maternal education, income, etc.) was regressed separately on (1)
each of the dependent variables (chil dds math
dichotomous variable indicating treatment status. Variablesvirat significantly p < .10)
associated with both the dependent variable and the dichotomous comparison variable were
included in the logit model to predict the propensity score. In some models, variables that were
considered theoretically relevant, budtgtically nonsignificant, were also adde@io improve
our ability to estimate causal pathways, only predictors measured beforenth@l®wave, or
that are time invariant, were used. This ensu
predictor variables have not been affected by treatment participation.

Matching. Several matching algorithms are available when estimating the propensity
score. The present study used caliper radius matching. Caliper matching matches treatment cases
with comparison members within a designated caliper (propensity score distance). By specifying
a caliper, it is possible to set a limit on how far away the comparison individuals are from the
treatment match in terms of their propensity score, and thus avoid batkeseBy using radius
matching, a treatment individual is matched with all possible comparison members within the
designated caliper. Radius matching avoids bad matches by using more comparison individuals

when good matches are available and fewer cosgarndividuals when they are not.
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Disadvantages of radius caliper matching are (1) the lack of empirical support to know how
big/small to set the caliper and (2) when few good matches are available the estimates become
less precise (Caliendo & Kopeinid)@3).

Overlap and common supportlsing a caliper (described above) is one way of defining
a region of common support, because matches are restricted to those that fall within a specified
propensity score distance (caliper). In addition to defining thgetahowever, two additional
strategies were also used: (1) restricting analyses to the region of common support and (2) using
a trimming method to exclude individuals when overlap fails to occur within the region of
common support (Caliendo & KopeinigQ08).

Checking balanceRosenbaum and Rubin (1985) suggest checking two indicators when
assessing balance: (1) standardized bias anet¢&)st If balance was not achieved, models were
re-estimated by adding additional covariates, including nonlingaations of covariates, and/or
adding interactions between covariates (Shadish & Steiner, 2010).

The standardized bias measure reflects the difference in sample means across the
treatment and comparison group. It is expressed as a percentage of theosjudrthe average
of sample variances in the treatment and comparison groups (Caliendo & Kopeinig, 2008).
Standardized bias was calculated for each covariate, and then averaged across the five multiply
imputed data sets. Furthermore, the mean standdrdias was calculated by averaging the bias
for each covariate. Then, this bias was averaged across the five imputed data sets. Bias estimates
should be close to zero, however, there is no clear rule about what constitutes an acceptable level
of bias aftematching. A standardized bias below 5% is often used, and therefore, this was the

gold standard used for this dissertation (Caliendo & Kopeinig, 2008; Shadish & Steiner, 2010).
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In some instances, a mean bias of 5% was not attained, and this is documApiaehdix C
and D.

Stata also producesgdsts to test if there are significant differences between treatment
and comparison groups for each covariate included in the model. Significant differences are
often apparent before matching, but should besigmficant after matching. For this
dissertation, models were-estimated until all covariatetésts were nosignificant ¢ > .10).

PseudeR2. This measure indicates how well the covariates explain participation
probability (Caliendo & Kopeinig, 2008The pseudo Rshould be significant after matching
and close to one. Models wereastimated until this standard was met.

Estimating the effects After estimating the propensity score and matching the treatment
and control groups, the nextstepistoestat e t he di fference in child
from the various care arrangements. This estimate, the average effect of the treatment on the
treated (ATT), represents the difference in outcomes of the treatment §mampgh instruction
comparedo the outcomes of matched children in the control gr&mgl{sh instructioh The
ATT is the expected effect of treatment on child outcomes for those children actually in the
treated group.

Propensity scores were estimated separately within each wiufiply imputed data
sets, and then averaged. To account for oversamplinggsponse, and the clustered sampling
design, ECLSB recommends using survey weights. In order to apply survey weights when
conducting PSM analyses and multiple imputationfoewing steps were taken: (1) The
ECLSB base weight (WK1CO0) is normalized, so that the new weight sums to the sample size
(base weight*[sample n/population N]). (2) Divide the normalized weight by the design effect

(DEFF) to create a DEFF adjusted wwig3) The final weight used in the PSM models is
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created by multiplying the DEFF adjusted weight by the propensity score. This new weight was
then applied in an OLS framework, as a pweight.
Analytic Sample

The analytic sample was first restricted to Latino American children. This information
was selreported by parents, and includes those children with origins in Central America, South
America, Mexico, and the Caribbean (Cuba, Dominican Republic, and Rieojo Next, the
analytic sample was restricted to Latino American childirem Spanish speaking homeso
wereattending centebased care. Finally, to be eligible, children had to ltaveplete data on
language of instructiomlependent variableanda norrmissing value on the sampling weight
(WK1CO). After these restrictions were made, the analytic sample included approxig@ely
Latino American childrer.

Multiple Imputation

Rates of missingness on predictor and control variables ranged from1®%tavith
most variables missing in less than 5% of cases. Nineteen percent of children were missing
information about their care arrangement the year before kindergarten. For outcome measures,
measured at kindergarten entry, rates of missingness weréo8@3ath and reading and 37%
for approaches to learning.

To address the problem of missing data, this study uses multiple imputation to create five
Acompl eted data sets (McCartney, Burchinal,
MI ICE commandn Stata/SE, version 11.2. This approach is based on the assumption that data
were missing at random (Allison, 2009). The ICE command conducts multiple imputation based

on a regression switching protocol using chained equations. The MI command is awrappe

"In accordance with NCES regulations, sample sizes arelenl to the nearest 50.
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command for ICE, that allows users to utilize the official MI data format and Ml commands
(Marchenko & Royston, 2011). Although the independent and dependent variables were used in
imputation models for other missing variables, they themselves wemapatieid, as

recommended by von Hipple (2007). The five data sets were analyzed using the MI prefix for
regression analyses in Stata, which combines coefficients and standard errors across imputed
data sets.

Measures

Math and literacy.Chi | dr ends math and | iteracy score
kindergarten. These tests were designed for the EHEl#hd were made to complement the
assessments used for the Kindergarten cohort of the ECLS data collectionKEQIL® math
assegssent included questions about number sense, properties and operations; measurement;
geometry and spatial sense; data analysis, statistics and probability; and, patterns, algebra, and
functions. The | iteracy asses simsistlegionat| uded ¢
language skills, phonological awareness, and word recognition), vocabulary, global
understanding of text, linking text ideas and generalizing to ideas outside of the text.

Before taking these tests, children from #ttmglish speakinghomes were assessed for
English language proficiency with fifteen items gathered from the Preschool Language
Assessment Scale (PreLAS) and Peabody Picture Vocabulary Test (PPVT). Children who
answered at least one of the language screener items corregtlyhen given the math and
literacy tests in English. Children who did not pass the screener, but who spoke Spanish, were
given the assessments in Spanish; however, because so few children took the Spanish
assessments, there was not sufficient data toledé IRT scores and so the data were discarded

by NCES.
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Approachesto barning.Dur i ng t he f al l of kindergarten,
teachers rated the child on & kcale (1 =neverto 4 =very often on several items to describe
how often the chd displayed attentiveness, task persistence, eagerness to learn, independence,
flexibility, and organization. A single score was created by averaging responses across these
items.

Care arrangement The care arrangement variable was measured atybaravave and
included three mutually exclusive categories: cehssed care, parental care, or other home
based care. Children whose mothers reported that they currently attended a center based program
were categorized as centamsed care. Children receiving care from relatives ofralatives for
at least 8 hours a week, who were not in a center, were categorized as othbakedeare.
Finally, children who were not categorized as attending ceateror other home based care,
were categorized as parental care.

Language ofcare provider. During theyear before kindergartemothers were asked to
report what language the care provider speaks most often with the child when caring for him/her.
This information was used to classify whether the care arrangement language was either Spanish
or English.

Home language Home language is a dichotomous variable that indicates whether only
English or at least some Spanish is spoken in the home. Duringnibet® wave, mothers were
asked to report whether any language other than English is spoken in the home. Children whose
mot hers replied finod were categorized as Engl
to indicate what other language was spokenld@#m whose mothers indicated Spanish was
spoken in the home were categorized as coming from Spanish homes.

Predictorvariables used to estimate propensity scAreariety of variables were used to
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estimate the propensity score, including prior carengament, as well as child and family
characteristics. Variables were measured at#im®o8th wave, unless otherwise noted.

Prior care arrangementThe care arrangement variable was measured atrtiengh
wave and included three mutually exclusive categories: cbat®d care, parental care, or other
homebased care. Children whose mothers reported that they currently attended a center based
programwere categorized as centaaised care. Children receiving care from relatives or non
relatives for at least 8 hours a week, who were not in a center, were categorized as other home
based care. Finally, children who were not categorized as attendingaaeter other home
based care, were categorized as parental care.

Child characteristicsChild characteristics, drawn from thar®nth wave, included:
gender(1= female, 0 = malefealth statuga continuous variable where 0 = poor, 5 =
excellent), wheter the child watow birth weight whether the child hasdisability (a
di chotomous variable where fAild indicates pare
deficit, Downs Syndrome, Turners, Spina Bifida, or other special nexdg)itiveand
psychomotor skill¢fine and gross motor), using the short form of the Bayley Scale of Infant
DevelopmeniSecond Edition (BSIBI; Bayley, 1993).

Family characteristicsFamily characteristics were collected from thm®nth wave
(unless otherwise notedljhey includematernal educatioiicoded as a series of dichotomous
variables, using the composite variable created by NCES from parent reported data: less than
high school, high school or GED, some college or vocational/technology training, college degree
or higher);social services receift series of dichotomous variables indicating whether the
mother received: Temporary Assistance for Needy Families (TANF), Women Infants and

Children (WIC), food stamps, or subsidized insurance for the childinditlee 6 s atahg e
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chil dbés bi rmantal $tatus(aseriesiofl dichiosomqus variables, including: married,
cohabitating or single)eligiosity (a categorical measure of how often the family attends
religious services, where 0 = never and 4 = neargry week or morejjumber of older

siblings number of younger siblingdsneasured at-gear wave)number ofnon-sibling

household membermsrbanicity (a series of dichotomous variables; large urban, less urban, and
rural), how often the child is read {continuous; ranging from not at all to every day), mother
report ofoverall difficulty of raising child(continuous, ranging from 1 = not at all difficult to 5 =
very diffi cul t othernmthdrshaeeitod germissvk + neokt motliees teheir
children get away with too much, 0 = most mothers do a pretty good job of raising their child),
mot her s belief that 1 (ly-egree, Ocldishgreegontolme rrésght f
immigrant statugl = foreign born, O = bon in the United &5 measured at 2 year wauygw

well the mother speaks Engliglanging from very well = 0 to not well at all 3,4.atino group

(a series of dichotomous variables drawn from birth certificate data to indicate whether the
parent is Mexican, Central/S¢tufmerican, other Latino, or naiatino).

Income and work characteristicMe asur es of motherds work ch
number of weekly hours workéalailable as a continuous variable and as a series of dummy
codes: not in labor force, 35 hausr more per week, less than 35 hours per week, not working
but looking),whether the mother worked the year prior to hislork shift(two series of dummy
codes were available: [1] not working, regular day shift, regular evening/night shift, or other
rotating/irregular shift or [2] not working, regular shift, irregular shift). Tinenber of weekly
hours worked by the fatheras also aviiable as a series of dummy codes (not in labor force, 35
hours or more per week, less than 35 hours per week, not working but looking, or no resident

father).Family incomewas created using a 1@vel categorical variable, which ranged from
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$5,000 or les to $200,001 or more. A new, continuous variable was created, using the median

value of each categor§ocioeconomic status (SB&)sa continuous, composite variable

created by NCES to incorporate mothertonand f at
status, and household income.

Care preferenced. nf or mati on about mothersoé6 preferen
their childbs care ar r a-mgnthmave Parents\sere@skdd togatet e d
whether a series of care characterstvere very, somewhat or not important when selecting the
care arrangement. Parents responded to the following items: a provider who has special training
taking care of children, a provider who cares for child when child is sick, a place close to home,
areasonable cost, small number of children in the same group, piodider who speaks
English.

Results
Descriptive Statistics

Descriptive results are outlined in Tablé Children with primarily Spanish speaking
providers are highly concentrated in paly funded programs; 52% attend Head Start, 39%
attend prekindergarten, and just 9% are in otlenter. Of those with primarily English
speaking providers, 38% are in Head Start, 41% irkjprdergarten, and 21% in otheenter.

The majority ofchildrenwere cared for by their parents at thgear and 9month wave,
although the rates are higher for those in centers with a Spanish speaking provider (80% at 2
years and 79% at®onths) than those in centers with an English speaking provider (63% a

years and 9nonths).

8Stath s MI : SVY command (which is used to analyze multipl
tests to compare means (eitgs$ts). So, while comparisons of English vs. Spanish providers are made herasghese
purely descriptive and do not necessarily reflect statistically significant differences.
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There are everaladditionaldemographidifferencesndicate that those children
receiving primarily Spanish instruction are more disadvantaged than those in English instruction
Childrenwith providers who speakrimarily Spanid have mothers with more limited Enghsh
speaking skills than thoshildrenwith primarily English speaking providers (2.86 vs. 1.61,
where 0 = native English speaker). Those with primarily English speaking provalersnore
employed mothers (51%) thémose in primarily Spanish care (33%). Finally, those with
primarily English speaking providehsive household incomes that are nearly double those of
children who have primarily Spanish speaking providers ($34,886 vs. $18,386).
Propensity ScoreMatching (PSM) Models

Model fit. The mean standardized bias for each PSM model is presented in Thide 5.
standardized bias measure reflects the difference in sample means across the treatment and
comparison group (Rosenbaum and Rubin, 1985). It is expresaqukasentage of the square
root of the average of sample variances in the treatment and comparison groups (Caliendo &
Kopeinig, 2008). As described previously, bias estimates should be close to zero, however, there
is no clear rule about what constitugesacceptable level of bias after matching. A standardized
bias below 5% is often used, and therefore, this was the standard used for this dissertation
(Caliendo & Kopeinig, 2008; Shadish & Steiner, 2010). As seen in Table 5, both PSM models
achieved a membias less than 5%. For math and literacy, the mean bias was 4.08%. For ATL,
the mean bias was 3.20%.

ATT estimates.PSM models are presented in Tabl®2sults show that Latino
American children from Spanisspeaking homes in centers with a primarilyagigh speaking

provider score 3.30 points lower on mgbh=(.043) and 6.57 points lower on literag@y=.005)
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than those with a primarily English speaking provider. Language of care provider is not
significantly associ at eathingwuttcomesc hi | drends appr
OLS Models

Results from OLS models show very similar results as the PSM mdadle 3. After
controlling forthose child and family characteristics used to predict the propensity ksabn®
American children from Spanistpeaking homes in centers with a primarily Spanish speaking
provider score 4.45 points lower on mgbh=(.001) and 8.20 points lower on literagy<(.001)
than those with a primarily English speaking provider. These estimates are consistent with those
found in the PSM models.
Quiality controls

To test whether the negative associations between primary care language and
kindergarten outcomas due todifferences in qualityhat vary systematically with language of
instruction robustness checks were conducted using additional quality controls. The preferred
approach would have been to use the Early Childhood Environmental Rating Scale (E€ERS)
standadized measure of classroom quality collected by EBL&owever, there are several
problems with these data. First, these data were selected only on a subset of children, which
would have greatly reduced the sample size and power to detect signifiteneindiés. Second,
there are high rates of missingness on these waiah even further reduced the sample.size
Third, researchers have been dissuaded from analyzing these data due to low criterion validity
(Gordon, Fujimoto, Kaestner, Korenman, & Abrizd12).

As an alternative, this study uses several variables as proxies for quality, including care
providerds highest | evel of education and num

number of other children, number of books, and time spergading and math activities.
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Descriptive information about these proxy variables are presented inAT &hddren with
primarily Spanish speaking providers and primarily English speaking prowlevs many
similaritiesin terms of teacher credentiatgjmber of other childremnd time spent on math and
reading One noticeable difference, however, is that those in Spapiséking care have more
teachers with a Bachel or 6s de-gpeakiagcare (528).gher

Resultsfrom the OLS modelshow that differences betwe8panish and English
instructionare notexplained bythis particular set afuality variablegTable5). Latino children
with primarily Spaniskspeaking providers score 2.75 points lower on math and 4iits po
lower on literacy in the first stage OLS models. Once quality controls are added, these
differences actually increase in magnitude; Latino children with primarily Spapesking
providers score 3.67 points lower on math and 5.75 points lower @ciit& hese results
suggest thathildren in Spanistspeaking classrooms may in fact be receiving higher quality
instruction,as measured by the selected variables used in this &tsdych, these variables do
not explain the achievement gap that emengé&smdergarten between those who have a

primarily Spanish or English speaking provider in cebised care.

Discussion
This chapterusednationally representative data to examine whether the primary language
of instruction (Spanish or English) in centesed care is associated with kindergarten readiness
outcomes for Latino American children from Spanish speaking hdrRessiltssuggest that
instruction offered primarily irSpanish language regatively associated with math and literacy
outcomes (measured in English) f@tino childrenfrom Spanish speaking homéscording to
the propensity score matching modeélatino childrenfrom Spanish speaking homesgho

received Spanish language instruction sc@8&0points loweron math Effect Size [ES] = -

(
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0.33 and6.57points lower on literacyHS = -0.45) than those who received Enghshly
instruction Moreover theindicators of instructinal quality and time use did no¢lp explain
these differenceShese findings were counter to the original hypotheses, howrexer are
several possible explanatiofws the plausibility of these results

First, thedifferencesbetween Spanisland Engliskspeaking caregiversayindeedbe
due todifferences in qualityndicatorsnot measured in the ECLES datasetWhile | included
several proxies of child care quality (e.g. teacher experience in early childhood, teaching
credenials, time use on math and literacy), it is likely that other variables such as the quality of
teacherchild interactions explain these differences. Indeedent research shows that the most
important aspect of child care quality is the type of intevastithat occur between children and
caregiversilashburn et al., 200Q8If language of instruction is confounded with quabty
interactions such that children in primarily Spanish speaking classr@mgage inower quality
interactions with their teaels than those in primarily English speaking classroones this
would explain the negative association between Spanish language instruction and child
outcomes.

Recent researdby Burchinal and colleagues (2012) provideslitionalsupport for this
conclusion.In this study, researchers found classroom quality (as measured®ps$iseoom
Assessment Scoring Syste@1;ASS) moderated the association between caregiver language and
child outcoms. Spanishinstructonvas posi ti vely associated with
gual ity classrooms, but negatively associated
classroomsilf in the ECLSB datasetSpanishspeakingorovidersdisproportionatelyvork in
lower-quality centes (as measured by the CLAS8)enaccordingtd ur ¢ hi nal and col

(2012)studyit is reasonable to expecggative associations betwe®panish language
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instruction and child outcomegnfortunately, the ECLS did not collect measures of the
CLASS, so it is not actually possible to test this hypothesis.

While the ECLSB did collect measures of tligarly Childhood Environmental Rating
Scalei RevisedECERSR), a widely used measure of classroom quality, there are several
important reasons why these data were not analyzed. First, the CLASS and the RCERS
measure different aspects of quality. The ECHERIS a measure aftructuralquality (.e. the
qudity of the layout of the room, schedules, and safety isswdsereas the CLASEps into
procesgyuality (i.e. the quality of interactions between teacher and child). Recent research shows
that process qualitfas measured by the CLASS)more predictie of child outcomethan
structural quality (as measured by the ECER$1ashburn et al., 2008So, even if we did
analyze the ECERR datajt is reasonable to expect differgesults as those found in Burchinal
and col | eagu &ednd, (hECERIR wasonlycolected on a subsample of
children, and there is also a greatld#anissing dataFinally, someresearcherare now
discourage@nalyses of the ECERS given its weak psychometric properties (Gordon,

Fujimoto, Kaestner, Korenman, & Abr, 2012).

Another explanation for the negative association between Spanish language instruction
and child outcomes relates to the way in which teacher language was measured. In tile ECLS
t he cniothdndidasked to report which langudbeteacheispeaks most often with the
child when caring for him/her. This question is indeed different than pregipesimental
research, whichascomparednglish-only instruction to dualanguage instructiorlhis
experimentatesearch hamundthat chidren inEnglishonly and dualanguage progranscore
similarly on English language outcome measures (Barnett et al., ZB@7gonflicting findings

could be due to differences in how much Spanish is being spoken in classidoensas other
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research shas that dual language instruction has neutral effects on English language acquisition
(Barnett et al., 2007), yrfindings suggest that hearing Spanish for the majority of the day may

be detrimentaltocldlr ends En gl i s Hnslma maeuesaseis ngeded wot h .
understand whether there are certain thresholds at which Spanish instruction is no longer
beneficial.

These findings havimportant policy implicationgiven some publicly funded early
childhood programs have policies surrounding the lagguof instruction. At the federal level,
Head Start has incorporated many linguistically and culturally appropriate practices into their
programsFederal regulations require that "When a majority of children speak the same
language, at least one classrostaff member or home visitor interacting regularly with the
children must speak their language" (45 CFR 1304.52(g)(2)). Furthermore, "Teachers must
demonstrate an understanding of the child's family culture and, whenever possible, speak the
child's langage" (CFR 1304.21(b)(1)(i)). At the state level, few states have created policies to
regulate the language of instruction in early education. In 2010, Illinois was the first state to
mandate bilingual education for preschool age children (Zehr, 2010).

While these regulations recognizethenpor t ance of a dhsistudgds nat
suggestshatthey alone may not be effective at boosting the school readiness of DLL children.
Rather,additional policiesnay beneeded to raise the quality of céeforenativelanguage
instructioncan be considered a positive practi€ertunatelythe push for raisinguality of care
for ethnically and linguistically diverse children has been at the forefront of recent policy
initiatives. This is most evident ihé recent Race to the Top Early Learning Challenge Grants, a
competitive grant for stategishingto make improvements to their early childhood systems. The

grant required states to Acomprehensively and
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quality of Early Learning and Development Programs for Children with High Ne&d§.
Department of Education and U.S. Department of Health and Human Services, 2011
Consequently, many states have begun making changes to their early childhood systems to
improvequality of care fohigh needs children, including those Latino children that come from
homes that speak languages other than English. To be awarded the grant, states were required to
consider high needs children in a variety of policy contexts, fronstarsg perspective. This
included, but was not limited to, changes in integrading alignng resources across state
agencies, desigmg a comprehensiv®uality Rating and Improvement System (QRIS),
improving workforce development, measuring child outcqraed compaosg a strategic plan
for improving the quality of programs serving young children with high needs.

Finally, there are several limitations to this stubdgt are important to mentioFirst, the
ECLSB di d not as s e slaguagh skillsd@/hile sordeschil@&gn aid teke the
Spaniskhlanguage assessments if they did not pass the Edtglighage screener, these data
were thrown out by ECL-8 because too few children were asssl in Spanish to compute the
| RT scale scores accurately. Whether | anguage
development is an important question, which cannot be answered using this Wétases.

more, ECLSB only required that chilém get one question correct on the English screener to

take the exam in English. While this provides
English proficiency on the |iteracy assessmen
math skills,as he chil déds math and English skills are

receive artificially low scores on the math assessment if their English skills are not strong. Put

differently, these same children may have scored higher if given the maghrasséin Spanish.
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Second, because the EGBSs a birth cohort, it does not include children born outside
of the United States. There are, of course, still-Gesteration immigrant children whmay
stand to benefit fromenterbased child care befokindergarten. Presumably, first generation
immigrant children have the lowest Englisinguage skills among Latino children from Spanish
speaking homes, because they have had the least amount of exposure to the new laisguage.
possible that these chileh might benefit the most from an instructor who speaks mostly
Spanish, yet we cannot test this question using the EECU&a.

Third, the measure @are providetanguage is very simplistic. Better measures of
teacher language have been usedther gcondary data analygie.g. Burchinal et al., 2012).
Such measures (e.g. the Emerging Academics Snapshot; Ritchie, Howe§ayraft& Weiser,
2001) are momenby-moment observations, where raters tally the proportion of Spanish
instruction used with ¢ldren. These tservationganlast for most of the day, for eeral days
Given this measure occurs over a period of time and is a direct assessmenprdwdea more
reliable estimate of Spanish language usage in the classroom tmaeathares in thECLS-B.

In sum, future data collection efforts would benefit from more detailea@suresf language use
in the classroomWVhile drect assessments are the prefdrapproach to collecting these data,
they may be too expensive. Neverthelessteffectiveimprovements can still be made by
asking teachers and parents mauancedjuestions about the frequency and type of language
usage in the classroom.

Fourth, there are important limitations that come with using propensity score matching.
First, and perhaps most importantly, PSM only accounts for observed covariates. This is
problematic when other factors (that are not accounted for in the model) affect both the treatment

assignment and the dependent variable (Rosenbaum & Rubin, 1988gvéipthere are other
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limitations related to the logistics of running these analyses. First, there is a great deal of

di scretion on the researchero6s part about how
variables to include in the model, ressbaars may drop variables because they lower the model

fit even though they may seem to be of theoretical importance. Or, if model fit is low,

researchers may choose to pursue a number of options, including adding interaction terms,

adding additional covaates, or changing the caliper size. To what extent this wide range of

options truly impacts the estimates is not entirely clear. Second, there is limited information

about how to combine PSM with other statistical approaches such as multiple imputation or

survey weights. The extent to which this affects the coefficients or standard errors of the

estimates is not clear in the literature.

Finally, there is limited data on child arrangement quality. While this study uses several
variables as proxies of classm quality, this approach is not preferred when there are validated,
standardized assessments of quality. While the EBId®I collect such assessment data using
the ECERSR, it was not possible to use this data because of high rates of missingness.
Moreover, recent research has discouraged researchers using this instrument given its weak
psychometric properties (Gordon, Fujimoto, Kaestner, Korenman, & Abner, 2012). Consistent
with prior studies, the authors of this study find few significant associdiemseen ECERR
scores and child outcomes. And, when significant associations did emerge, the effect sizes were
generally small. Because of these concerns, this study chose to analyze the classroom quality
proxy variables instead. Nevertheless, it is ne@gsto recognize that these variables do not
capture the full picture of classroom quality. Rather, they only capture a few aspects of structural

guality. Most importantly, they do not capture aspects of process quality, such as interactions
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between teadrs and children, which has been cited as the most critical aspects of classroom

gual ity for childrends devel opment (Mashburn
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Descriptive Statistics for Latino Children from Spanrsgieaking homes in the EGBSSample,

by primary language of car@rovider, measurethe year before kindergarten

Kindergarten Assessments
Math
Literacy
Approaches to Learning
Child and family characteristics
Child's age (months), YBK
Bayley motor
Bayley mental
Female
Child's Health
Low birth weight
Child has disability
How well mother speaks English
Spanish spoken in home
Mother is US Born
Maternal ethnicity
Non-Latino
Mexican
Central or South American
Other Latino
Hours worked by mother
Not in the labor force
35 hours or more per week
Less than 35 hours per week
Looking for work
Mother worked yr. prior to birth
Siblings
Income
Maternal education
Less than high school
HS diploma/equivalent
Some college/Votech program
BA or higher

EnglishCenter

Spanish Center

% M % M

41.19 35.38

41.74 31.69

3.98 3.78

56.21 55.44

55.78 53.34

76.87 74.50
48 52

3.37 291
7 1
7 8

1.61 2.86
100 100
41 7

6
55 84
18 15
21

39 55
37 17
14 16
10 11
61 51

0.94 0.82

34,886 18,386
34 38
32 47
24 10
10 5



Marital status
Married
Cohabitating
Single

Reading books
Not at all
1-2 times/week
3-6 times/week
Every day

Urbanicity
Urban area
Urban cluster
Rural

Social services
Welfare
wIC
Medicaid/CHIP (child)
Food stamps

Childcare preferences

Training

Sick care

Close

Cost

Size

Speaks English

Carearrangement, YBK

Head start

PreK

Other CB

Other Home

Parental

Care Arrangement, 2 years

Center

Other Home

Parental

Care Arrangement, 9 months

Center

OtherHome

Parental

56
23
21

21
41
18
21

88

(o]

10
75
69
21

38

41

21
n/a
n/a

13
34
53

44
53

1.86
1.72
1.73
1.76
1.74
1.38

51
36
13

33
44
14

90

10
93
81
24

52
39

n/a
n/a

17
80

18
79

155

1.82
1.74
1.78
1.74
1.79
1.27
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Note In compliance with NCES regulations, all sample sizes are rounded to the nearest 5
information is suppressed if percentages of 0.02 or less reveal less than 3 cases. All varie
were measured during t®emonth wave, except when noted otherwise. YBK = "Year Before
Kindergarten", WIC = "Women, Infants, and Children"”, CHIP = "Children's Health Insurant

Program”
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Table 2.
Associations between Care Arrangement Language (measured the yeakivefergarten))
and Kindergarten Readiness Outcomes in the EBIf& Latino Children from Spanish

speaking Homes, using Propensity Score Matching

Outcome B(SE) p

Math -3.30 (1.62) .043
Literacy -6.57 (2.32) .005
Approaches to Learning -0.16 (0.11) 137

Note: Treatment = Spanish Center, Control = English Center

Table3.
Associations between Care Arrangement Language (measured the year before kinderga
and Kindergarten Readiness Outcomes in the EBE& Latino Children from Spanish

speakingHomesusingOLS regression

Outcome B(SE) p

Math -4.45 (1.27) .001
Literacy -8.20 (1.77) .000
Approaches to Learning -0.18 (0.10) .087

Note: Control variables in the OLS models include those used to predict the PSM.
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Associationdetween Care Arrangement Language (the year before kindergarten) and

Kindergarten Readiness Outcomes in the EBLBr Latino Children from Spanis$peaking

Homes, using Propensity Score Matching Models with additional controls

Outcome B(SE) p
Math Provider Language -3.62 (1.79) 0.044
Child's age (months) 0.16 (0.21) 0.461
Difficulty finding care
(None)
A lot -5.42 (4.42) 0.221
Some 0.87 (2.36) 0.714
Little 0.05 (1.76) 0.976
Haven't found 3.63 (3.33) 0.276
Haven't looked 0.09(3.26) 0.979
Multiple arrangements 2.31(1.89) 0.222
Center Type
(other)
Head Start -2.52 (2.05) 0.221
pre-kindergarten 3.61 (2.09) 0.085
Literacy Provider Language -5.25 (2.72) 0.054
Child's age (months) 0.34 (0.28) 0.218
Difficulty finding care
(None)
A lot -5.93 (5.02) 0.238
Some -0.00 (3.71) 1.000
Little -1.61 (3.09) 0.602
Haven't found 2.24 (4.08) 0.583
Haven't looked -5.02 (3.85) 0.192
Multiple arrangements 0.32 (2.64) 0.905
Center Type
(other)
Head Start -4.37 (2.90) 0.132
pre-kindergarten -3.14 (2.86) 0.272
Approaches to Learning Provider Language -0.17 (0.13) 0.205
Child's age (months) 0.01 (0.01) 0.205

Difficulty finding care
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(None)

A lot 0.02 (0.16) 0.908

Some 0.11(0.16) 0.497

Little -0.20 (0.16) 0.225

Haven't found -0.03 (0.20) 0.896

Haven't looked -0.04 (0.16) 0.792
Multiple arrangements 0.13(0.13) 0.339
Center Type

(other)

Head Start 0.13(0.12) 0.317

pre-kindergarten 0.20 (0.15) 0.178

Note: Treatment = Spanish Center, Control = English Center. Models include additional cc
for variables measured at the same wave as treatment: age, multiple care arrangements,

of care arrangement (Head Start,-kr@ther center), and difficultinding desired care

("supply”).



160

Tableb.

Model fit statistics for propensity score matching models (language of care arrangement)

Control Treatment Common Caliper Trim % Mean Bias
Support (%)
English  Spanish Center Math & Reading yes 0.02 3 4.08

Center ATL yes 0.02 5 3.20
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Table6.
Care characteristics for Latino children from Spangbeaking homes in ECIESwho attend

center care, by primary language of care provider

English Spanish
M M
Center Type
Head Start 0.38 0.52
PreKindergarten 0.41 0.39
Other 0.21 0.09
Provider's Highest Education
Less than high school 0.08 0.06
High School 0.07 0.03
Some college 0.33 0.23
Bachelor's or higher 0.52 0.68
Provider has CDA/ECE credential 0.72 0.75
Number of yearsvorking in ECE 12.83 10.22
Number of other children 13.25 13.53
Number of books 93.75 109.28
Time spent on math 126.00 129.44
Time spent on reading 149.87 149.43
Multiple arrangements 0.28 0.28
Difficulty finding care wanted
A lot 0.08 0.04
Some 0.13 0.13
Little 0.16 0.21
None 0.54 0.26
Haven't found 0.02 0.00
Haven't looked 0.07 0.35

Note:CDA = "Child Development Associate", ECE = "Early Childhood Education” In
compliance with NCES regulations, all sample sizes are rounded to the nearest 50 and

information is suppressed if percentages of 0.02 or less reveal less than 3 cases.
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Table7.
Associations between Care Arrangement Language and Kindergarten Readiness Outconr

the ECLSB for Latino Children from Spanisspeaking Homes, using OLS regression

Outcome Model B(SE) p
Math
OLS -2.75 (1.25) .028
OLS + quality -3.67 (1.52) .016
Literacy
OLS -4.75 (1.84) .010
OLS + quality -5.75 (2.30) 013

Approaches to Learning
OLS -0.18 (0.08) .029

OLS + quality -0.11 (0.10) 266

Note: YBK = fiYear Before Kindergarteén OLS =AOrdinary Least Squaré3reatment =
Spanish Center, Control = English Cendndels control for: Bayley mental score (2 years),
gender, health, disability status, mother's English, mother's nativity status, mother's work
schedule, mother worked year before child born, olderyandger siblingshouse members
over age 18, mother's age, socioeconomic status, marital status, urbanicity, social service
child care preferences (training, cost, English speaking provider), care arrangement at 2
degree of difficulty finthg desired care, multiple care arrangements, whether center is Hee
Start, prekindergarten, or otheQuality models alsaontrol for: care provider's highest level c
education, number of years working in early childhood, number of other children, noinbe

books, time spent on reading and math activities
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Figure 1.The Prism Model
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Chapter 5: Conclusion

The number of Latino children in the United States has been steadily increasing for
decades now (Capps, Fix, Ost, Reardonlerson & Passel, 200éternandez, Takanishi &
Marotz, 2009; Mather, 2009). Recent data from the U.S. Census Bureau (2012) show that most
children oneyear and younger are minorities. And, of all minorities, the Latino population is the
most populous, and fastest growing. By @06 is estimated that the Latino population will triple
(Passel & Cohn, 2008). This demographic transformation presents several challenges for the
United States, one of which is meeting the diverse educational needs of Latino children. This
challenge igjreat; evidence from one national sample of kindergarten students estimates that by
kindergarten the Latin®Vhite achievement gaps are as large as 0.77 standard in math and 0.52
standard deviations in reading (Reardon and Galindo, 2009).

To reduce the adamic disparities between Latino avthite students seen at
kindergarten, many researchers and policymakers are touting the need for more access to high
guality, centeibased child car&Vhile there is a plethora of reseastiowing centebased child
carearrangements is an effective way of reducing gaps between more and less advantaged peers
(BrooksGunn, Gross, Kraemer, Spiker & Shapiro, 1997; Magnuson, Ruhm & Waldfogel, 2007;
U.S. Department of Health and Human Services Administration for Childrenaanitids, 2010;
VotrubaDrzal, Coley, & Chaséansdale, 2004 there are still some important, yet unanswered,
guestions around how these arrangements affect Latino American children in particular.

My dissertation aimed to inform this discussion in sewsrgls.First, | investigated the
associations between different care arrangements measured the year before kindergarten (YBK;
Head Start, pr&indergarten, other centbased care, parental care, or other htwmed care)

and child outcomes in the fall kindergarten (math, literacy and approaches to learning). Next, |
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explored associations between different care arrangemefitgeats of agécenterbased care,
parental care, or other horbased care) and child outcomes in the fall of kindergarten.l¥ihal
explored whether the primary language of instruction (English or Spanish) in-bas&zt care is
associated with childrends outcomes in the fa
Several theoretical model s provided suppor
of skill formation (2006) underscores the importanceftdring interventionsn the first few
years of lifeto close the achievement gayccording to his model, children ledoy successive
skill development, such thatgher order skills are a product of earlier skill development. To
ensure that children have a solid foundation for skill developmémaergartenit is therefore
essetial to invest in high quality contexts in early childhood.
According to sociocultural theory, ceneased settings mayovide such contexts for
Latino American childrey exposing theno high qualityresources and interactions with
teachers and peeiBy engaging irsocial interactions, more skilled individuals offer children
new information that compels them to reorganize and restructure thesr(@arcia, 2005
Through this processhildren develop higheorder cognitive skills as they strength@nd create
more complex mental frameworks, representations of external events, and problem solving skills
(Garcia, 2005)Other theorists such as Urie Bronfenbrenner (1979; 2005) have expanded
sociocultural theory bgtressinghe importance of interrdianships among different contexts
(e.g. the family and child care centeFpgether, ecological systems theory and sociocultural
theory both highlight the i mportance of rich
developmental outcomes.
Building on these models, the third question of this dissertation is infdsyned

sociocultural theory (Vygotsky, 1962), the interdependence hypothesis (Cummins, 2000) and the
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prism model (Thomas & Collier, 1997). Together, these theoretical models proviadetdopp
instruction that i1incorporates a childobés first
(Vygotsky, 1962) shows that language is vital for developing more sophisticated ideas, given its
role in facilitating interactions with other moradwledgeable individuals. For DLLS in
particular, the prism model suggests a strong command over thanfirs¢écond language is
vital for the development of academic skills, because DLL children are tasked with the dual role
of learning a second languaged content knowledge (Thomas & Collier, 1997). To develop
these language skills, the interdependence hypothesis proposes that instruction incorporate the
chil dés native | anguage. According to this th
languagdor instruction is beneficial because the first language serves as a roadmap or
foundation for developing the second language (Cummins, 2000).

For the first dissertation question, results showed some support for initial hypotheses.
First, | hypothesizedat Latino American children would score higher on math and literacy after
attending centebased care (Head Start, fkiadergarten, or otherenter) than parental or
homebased care. Consistent with this hypothesis, several significant contrasts emngtiged.
children in Head Start scored significantly higher on literacy measures than theietbacey
peers in parental care. And, Latino childremlirthreecenterbased cararrangements
(including Head Start, prle, or othercenter) scored signdantly higher than samethnicity
peers in homdased care. However, in contrast this hypothesis there were few significant
contrasts for math outcomes. Just two significant contrasts emerged; Latino children-in other
center care scored higher than Latomiddren in homeébased care and Head Start. No significant

contrasts emerged for approaches to learning outcomes.
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Next, | hypothesized that there would be differences among desded care
arrangements, such that Latino American children would behefihbst from Head Start,
followed by prekindergarten and oth@enter care. However, contrary to hypotheses, results
showed that in general, the magnitude of associations do not differ across the threleaseter
arrangements. Just one of the nine @str among center arrangements was significant, such
that those Latino American children in Head Start scored lower on math than their same
ethnicity peers in othezenter care.

For the second dissertation question, | looked at care arrangements dianeg (when
children were Zyears)and their association with kindergarten outcomes for Latino American
children.It was hypothesized that care arrangements outside the home (includingceeatend
homebased care) would have some positive associalwdng h Lat i no Amer i can
kindergarten readiness, although the effect sizes were expected to be small. Indeed, results did
not reveal any significant contrasts for Latino children. Children scored similarly on math,
literacy, and approaches to leangiin kindergarten regardless of the care arrangement they
attended at that wave. One possible explanation i€éma¢r and other homsed care may
provide Latino children with more access to cognitively stimulating resquraeess sensitive
caregvers. As suchthe advantages and disadvantages of care outside the home may in essence
6cancel out 6.

Finally, for the third questiohexpected Latino children from Spanish speaking homes to
score similarlyon Englishliteracy measures in kindergartemgaedless if their centdyased
caregiver spoke primarily Spanish. Contrary to this hypothesis, results showed that Latino
children whose teachers spoke primarily Spanish scored significantly lower on math and literacy

compared to those whose teachers spokearily English. These results were not explained by
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several characteristics of classroom quality (e.g. teacher qualifications, classroom size, time
spent on reading and math activities).

Findings from this dissertation highlight the need for additioesearch in several areas.
First, given the overwhelming number of null effects found in Chapters 1 & 2, more research is
needed to understand how certaesed programs can be tailored to meet the needs of Latino
families in particular. Put differentlynore research is needed to understand whether certain
characteristics of centdérased arrangements can promote posgoh®ol readinessutcomes
among Latino childrerin order for researchers to answer this questayge scaledatasets such
as the ECLSB need tocollectmore nuanced information froahild care providerabout the
strategies they use when working with children with diverse linguistic and cultural backgrounds.
For examplewe still need to know more aboarhat resources and strategoase providersise
when they do not speak the childdés native | an
language, use volunteers to translate, use culturally appropriate materials in Englisieetc.).
also need more information about the atgaltion status of Latino families to know how this
affects their engagement in and expectations of the school setting. Acculturation is a dynamic
process that encompassgeup level processes (in the society of origin and the society of
settlement) as Wieas individual characteristics (e.g. length of time in origin country, attitudes
about both societies, social support in both societies, and societal attitudes/prejudices; Berry,
1997). Nevertheless, datasets like the ECB 8ften neglect to assess thebaracteristics and
focus only on parent language.

Secondmore research is needed to understand how centers aneblagetesettings
differ in quality. And, what approaches can be taken to improve quality in-basesl settings.

In order to truly underandthese differencesdditional variables are needed in lasgale
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datasets. First, dagats such as the ECiE5collect datadhave only collected data on structural
quality, which refers to the quality of things like room layout, schedules, and saietg.iJ his
measure fails to inform our understanding of how centers and-has®sel care settings differ in
terms of process quality, which refers to the quality of interactions between teachers and
children. This is a serious limitation, given recesgeach thatshowsprocess qualitys more
predictive of child outcomes than structural quality (Mashburn et al., 2008).

Third, more research is needed to understand how child care arrangements affect
chil drends native | angu agknitaienwfdle B Bestadly,. Thi s
which did not as dapgsage skills.iWhite soena ¢hitdrerSdid dakei Spamish
language literacy assessments if they did not pass the Elagigihage screener, these data were
discarded by ECL8 becaus¢oo few children were assessed in Spanish to compute the IRT
scale scores accurate.y only measuring childrenbés Engl i st
only tell halfthestoryl t i s reasonable to assume that many
not improve as a function of attending certiased care, given our data show the majority of
their teachers are Englisipeakers. Unfortunately, because the E®LAd not assess Spanish
language skills, this question cannot be probed with the avadatdan the ECLSB.

I n addition measuring childrends native | a
language inputs that children receive. First, more information is needed to understand how
language is used in the home. Simplistic categoriesaiech A Engl i sh onl yo and i
are often used because the data do not provide enough information about thefopeigncy,
or source of Il anguage input. This is importan
still be exposed to Englisindm older siblings or other family members. Second, more

information is needed on how language is used by care providers. tiAérdeis general
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consensug the fieldt hat care providers should respect,
language (Nationassociation for the Education of Young Children, 1996), there is a dearth of
research about which approaches should be asedcially during infancy. While somesearch

has focused owhether dual language or Enghshly instruction is better for DLkhildren

(Barnett et al., 2007 pdditional researcthould explore how language usage differs in high and

low quality classrooms, whether thelturally and linguistically appropriate practices can

promote positive development for Latino childrand whethersuch practices are appropriate

during infancy forLatino American children.

Finally, the field still needs to understand whether care arrangements differentially affect
Latino subgroups. The population of Latino children in the United States esliblyr
heterogeneous, and these questions should be probed further to understand how the processes
might differ for different subgroups. For example, there may be important differences by country
of origin (e.g. Cuban, PuerRican, Mexican, South AmericarHowever, the ECLEB sample
of Latino chldren was predominantly Mexican. This means that the results may be more
representative of the processes that Mexican children experience, given they contribute more
weight to the models. Going forward, largeak datasets might consider oversampling for
different subgroups of Latino children so that such analyses can be probed further.

In addition to country of origin, additional subgroup analyses by neighborhood or
community level context variables will also be important. Additional measures should be
included in largescale datasets to measure factors suslo@al family networksthe
availability of differentcare arrangement types, aswhcentratiorevels of immigrant and

Latino families.Such information is needed to understaod these characteristiesight
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influencethetype of cardghat Latino parents chooss well as type of care available in
neighborhood.

Finally, it is worth noting that future data collection efforts should seek to collect data
about childrends early experienceBcufrentym mul ti
collect mostinformationfrom the parents, which may be problematic because responses are
bi ased to reflect the motherds perception of
someti mes inaccurate in their recall 194). event
Data that are available from teachers in the EBGLSten have high rates of missingness, which
is problematic for analyse8s such, more time and resources ought to be collected from
teachers to better understand the types of centers childrenratied in, as well as the practices
used within these centers.

Findings from this study can be used to inform poéitfprts aimed at improving the
school readiness of Latino childrdfirst, thisdissertation underscores the need for policies that
improve the quality of caré especially in homéased care and centers that provide instruction
in Spanish. From a systems perspective, such policies should ex@agestat the
programmatic level aswell to infrastructure (e.glata systems, licensing,gbessional
preparation, funding and financing, agalvernance and accountabiliagan & Cohen, 1997).

Specific examples include policies tizainsider howio bestengagdinguistically and ethnically
diverse familiesimproveprofessional development for monolingual and bilingual educators of
Latino childrenjncrease use of developmentally appropriate assessments for linguistically
diverse populations to inform practi@dincreasegublic support for publicly funded

programning for Latino families, many of whom aremmigrant familiesln order for early
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childhood systems to provide high quality care for young Latino childrenprdinated policy
approach in altheseareas must be addressenh centes and homebased carelike.

In closing it is worth commening on theurgency ofprobing these research questions
further and exploring alternatiymlicy initiativesfor this population of childrergiven the
growing number of Latino children in the U.&lernandez et al., 200Btates currently report
various strategiefor supporting teachers of DLL learngy®t these policies are not used
frequently enough. Indeed, the report showed that no single strategy was being used in more than
a third of state (Ewen, Nelson and Matthews, 200@preover, in order fothesepoliciesto be
effective, more research is needed to infteir development and evaluate its impacts. This is
especially important in light of severa¢w policy initiativeghat have beedeveloped in the last
decadde.g.early learning standards, QRI®)s these systems develop to support all children in
the U.S.jt will be importanfor researchers and policymakers ali@estop and consider how
these policies might differentially affechildren from linguistically and ethnically diverse

backgrounds.
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Tablel.

Descriptive Statistics for Latino Children in the ECBSSample, by home language

Kindergarten Assessments
Math
Literacy
Approaches to Learning
Child and family characteristics
Child's age (months), YBK
Bayley motor
Bayley mental
Female
Child's Health
Low birth weight
Child has disability
How well mother speaks English
Spanish spoken in home
Mother is US Born
Maternal ethnicity
Non-Latino
Mexican
Central or South American
Other Latino
Hours worked by mother
Not in the labor force
35 hours or more per week
Less than 35 hours per week
Looking for work
Mother worked yr. prior to birth
Siblings
Income
Maternal education
Less than high school
HS diploma/equivalent
Some college/Votech program
BA or higher
Marital status

Appendix A
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English Home Spanish Home
% M % M

42.36 39.85

42.54 38.65

4.03 3.96

55.43 56.06

55.94 55.35

76.72 76.30
47 48

3.58 3.30
9 6
5 6

n/a 1.95
n/a 100
90 33
39 6
34 63
4 17
23 15
38 46
35 30
18 14
9 10
76 57

0.93 1.05

42,580 30,728
24 41
36 30
30 20
11 8



Married
Cohabitating
Single

Reading books
Not at all
1-2 times/week
3-6 times/week
Every day

Urbanicity
Urban area
Urban cluster
Rural

Social services
Welfare
WIC
Medicaid/CHIP (child)
Food stamps

Childcare preferences

Training

Sick care

Close

Cost

Size

Speaks English

Care arrangement, YBK

Head start
PreK

Other CB
OtherHome
Parental

Care Arrangement, 2 years

Center

Other Home

Parental

Care Arrangement, 9 months
Center

Other Home

Parental

53
21
26

10
43
21
27

82
12

15
63
53
23

17
28
21

20

11

37
52

39
53

1.97
1.62
1.69
1.66
1.72
1.67

57
25
18

22
42
16
20

89

79
73
20

26
26
13

25

30
62

37
61

176

1.86
1.75
1.73
1.73
1.75
1.35
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Note In compliance with NCES regulations, all samgilses are rounded to the nearest 50 an
information is suppressed if percentages of 0.02 or less reveal less than 3 cases. All varie
were measured during then®nth wave, except when noted otherwise. YBK = "Year Before
Kindergarten", WIC = "Women, lahts, and Children", CHIP = "Children's Health Insurance

Program”
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Table2.
Descriptive Statistics for Latino Children in the ECBSample, by care

arrangement at 9 months

Center Other Home Parental
% M % M % M

Kindergarten Assessments

Math 41.24 40.77 40.08
Literacy 41.84 40.04 38.98
Approaches to Learning 3.79 3.98 3.98
Child and family characteristics

Child's age (months), YBK 55.54 55.80 56.02
Bayley motor 56.51 55.85 55.17
Bayley mental 77.19 76.03 76.57
Female 39 48 48
Child's Health 3.43 3.38 3.35
Low birth weight 9 6 7
Child has disability 1 5 6
How well mother speaks English 0.48 1.08 1.89
Spanish spoken in home 54 78 81
Mother is US Born 74 57 36
Maternal ethnicity

Non-Latino 36 15 10

Mexican 36 52 61

Central or South American 7 16 13

Other Latino 21 18 15
Hours worked by mother

Not in the labor force 17 11 68

35 hours or more per week 62 62 10

Less than 35 hours per week 11 23 10

Looking for work 10 5 13
Mother worked yr. prior to birth 76 80 48
Siblings 0.92 0.75 1.21
Income 37,786 41,211 27,890
Maternal education

Less than high school 27 30 43

HS diploma/equivalent 33 34 30

Somecollege/Voetech program 35 25 19



BA or higher
Marital status
Married
Cohabitating
Single
Reading books
Not at all
1-2 times/week
3-6 times/week
Every day
Urbanicity
Urban area
Urban cluster
Rural
Social services
Welfare
WIC
Medicaid/CHIP (child)
Food stamps
Childcare preferences
Training
Sick care
Close
Cost
Size
Speaks English
Care arrangement, YBK
Head start
PreK
Other CB
Other Home
Parental
Care Arrangement, 2 years
Center
Other Home
Parental

Note In compliance with NCES regulations, all sample sizes are rounded to the

50
30
21

15
26
20
39

81
12

79

22

21
29
36

57
23
20

1.99
1.57
1.59
1.74
1.82
1.583

10

51
21
28

20
45
18
18

88

71
60
18

24
27
18
18
13

8
58
34

1.88
1.70
1.76
1.69
1.76
1.41

60
26
14

20
41
17
22

88

(o]

11
78
74
22

25
26
11

.
31

7
15
78

1.88
1.74
1.70
1.74
1.72
1.42

179
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nearest 50 andhiformation is suppressed if percentages of 0.02 or less reveal le
than 3 cases. All variables were measured during-thergh wave, except when
noted otherwise. YBK = "Year Before Kindergarten", WIC = "Women, Infants, ¢

Children", CHIP = "Children'siealth Insurance Program"
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Table3.
Descriptive Statistics for Children in the ECBSSample, by race and ethnicity

Latino Black White
% M % M % M

Kindergarten Assessments

Math 40.39 40.35 46.58
Literacy 39.48 41.07 46.40
Approaches to Learning 3.97 3.90 4.01
Child and family characteristics

Child's age (months), YBK 55.92 55.46 55.82
Bayley motor 55.47 57.07 56.00
Bayley mental 76.39 75.96 77.36
Female 48 49 50
Child's Health 3.36 3.44 3.57
Low birth weight 7 13 6
Child has disability 5 6 8
How well mother speaks English 1.53 0.11 0.05
Spanish spoken in home 79 6 4
Mother is US Born 45 92 96
Maternal ethnicity

Non-Latino 13

Mexican 57

Central or South American 14

Other Latino 16
Hours worked by mother

Not in the labor force 44 25 40

35 hours or more per week 31 43 31

Less than 35 hours per week 15 15 24

Looking for work 10 17 4
Mother worked yr. prioto birth 61 75 77
Siblings 1.02 1.17 0.94
Income 33,271 28,115 62,769
Maternal education

Less than high school 38 26 9

HS diploma/equivalent 32 37 26

Some college/Votech program 22 28 31

BA or higher 9 9 34

Marital status
Married 56 28 80



Cohabitating
Single
Reading books
Not at all
1-2 times/week
3-6 times/week
Every day
Urbanicity
Urban area
Urbancluster
Rural
Social services
Welfare
WIC

Medicaid/CHIP (child)

Food stamps
Childcare preferences
Training
Sick care
Close
Cost
Size
Speaks English
Care arrangement, YBK
Head start
PreK
Other CB
Other Home
Parental
Care Arrangement, years
Center
Other Home
Parental

Care Arrangement, 9 months

Center
Other Home
Parental

Note In compliance with NCES regulations, all sample sizes are rounded to the n

24
20

20
42
17
21

88

©

10
75
69
21

24
27
15
11
24

9
31
60

4
37
59

1.88
1.72
1.72
1.72
1.74
1.42

14
58

14
a7
18
21

83

23
82
73
47

35
27
17

8
13

25
36
40

14
45
41

1.93
1.75
1.57
1.75
1.63
1.83

11

26
27
39

64
14
22

36
31
12

8
31
40

6
16

18
27
55

10
34
56

1.84
1.35
1.49
1.51
1.76
1.80
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50 and information is suppressed if percentages of 0.02 or less reveal less than @
All variables were measured during then®nth wave, except when noted otherwise
YBK ="Year Before Kindergarten", WIC = "Women, Infants, and Children", CHIP

"Children's Health Insurance Program"
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Table4.

Stability of care arrangements over time, for Latino children in the EEs8mple

Center, 9 mo. Other Home, 9no. Parental, 9 mo.
Center, 2yrs| 57 8 7
Other Home, 2yrs 23 58 15
Parental, 2yrs 20 34 78
Total 100 100 100
Center, 2 yrs. Other Home, 2 yrs. Parental, 2 yrs.
Head Start, YBK 21 23 26
PreK, YBK 32 28 24
Center, YBK 37 17 10
OtherHome, YBK 5 18 8
Parental, YBK 5 14 32
Total 100 100 100

Note: YBK = "Year Before Kindergarten" In compliance with NCES regulations, all sample
sizes are rounded to the nearest 50 and information is suppressed if percentages of 0.02

reveal less than 3 cases.
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Table5.
Care characteristics for childreimm ECLSB, by race

Latino Black White

M M M
YBK
Enroliment by care types
Head start 0.24 0.35 0.08
PreK 0.27 0.27 0.31
Other CB 0.15 0.17 0.40
Other Home 0.10 0.08 0.06
Parental 0.23 0.13 0.16
Provider's Highest Education
Lessthan high school 0.13 0.09 0.06
High School 0.09 0.08 0.13
Some college 0.30 0.33 0.32
Bachelor's or higher 0.48 0.49 0.50
Provider has CDA/ECE credential 0.63 0.68 0.58
Number of years working in ECE 11.81 13.59 13.03
Number of other children 11.62 12.31 11.65
Number of books 92.24 90.82 110.26
Time spent on math 114.38 122.23  106.13
Time spent on reading 139.78 152,57 134.91
Multiple arrangements 0.25 0.31 0.25
Difficulty finding care wanted
A lot 0.09 0.08 0.06
Some 0.14 0.11 0.17
Little 0.14 0.14 0.14
None 0.46 0.59 0.56
Haven't found 0.05 0.03 0.02
Haven't looked 0.13 0.05 0.05
2 years
Enroliment by care types
Center 0.09 0.25 0.18
Other Home 0.31 0.36 0.27
Parental 0.60 0.40 0.55
Provider's HighedEducation
Less than high school 0.39 0.23 0.11

High School 0.29 0.41 0.34



Some college 0.25

Bachelor's or higher 0.07
Provider has CDA/ECE credential 0.16
Number of years working in ECE 7.92
Number ofother children 3.41
Number of books 25.19
Multiple arrangements 0.06

0.30
0.05
0.19
8.94
4.88

32.55

0.08

186

0.39
0.16
0.24
10.34
5.39
64.91
0.12

Note:CDA = "Child Development Associate", ECE = "Early Childhood Education” In

compliance with NCES regulations, all sample sizes are rounded to the nearest 50 and

information is suppressed if percentages of 0.02 or less reveal less than 3 cases.
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Table6.

Sample sizes for children in the ECBSby race and care type

Latino Black White

Year Before Kindergarten

Head start 300 350 250

PreK 350 300 850

Other CB 200 150 1,000

Other Home 150 100 150

Parental 300 150 400
2 years

Center 150 250 450

Other Home 400 350 750

Parental 750 400 1,500
Total 1,300 1,000 2,700

Note:In compliance with NCES regulations, all sample sizes are rounded to the nearest 5
information is suppressed if percentages of 0.02 or less reveal less than Saiagds.sizes are

shown for children with nomissing values on the sampling weigtK1CO0).
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Table 7.
Associations between Care Arrangement (2 years) and Kindergarten Readiness Outcome

ECLSB, using OLS Regression by Race and Ethnicity, Adding Controls for Quality Proxie

Latino Black White
CTRL TX Model B(SE) p B(SE) p B(SE) p
Math
home center OLS 0.06 (1.01) 0.953 1.13(086) 0.188 0.14 (0.61) 0.821
OLS + quality -0.13 (2.05) 0.948 2.36 (1.39) 0.090 -1.20 (0.92) 0.195
Literacy
home center OLS 0.29 (1.42) 0.840 -0.14 (1.23) 0.911 0.50(0.85) 0.562

OLS + quality 0.27 (2.79) 0.922 1.91 (2.04) 0.349 -0.23 (1.30) 0.860

Approaches to Learning

home center OLS -0.11 (0.07) 0.105 0.09 (0.06) 0.120 -0.00 (0.04) 0.912
OLS + quality -0.09 (0.13) 0.487 0.19 (0.09) 0.040 -0.03 (0.05) 0.645

NoteeOLS = AOrdinary Least Squareso Al mo
gender, health, disability status, mother's English, mother's nativity status, mother's work
schedule (full time, part time, unemployed but looking, unemployed), matir&ed year before
child born, older and younger siblings, house members over age 18, mother's age, socioe
status, marital status, urbanicity, social service receipt, child care preferences (training, cc
English speaking provider), care arrangatat 9 months, multiple care arrangements. OLS
models with quality variables control for: care provider's highest level of education, numbe
years working in early childhood education, number of other children, number of RJGRE.=

control group, K = treatment group
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Appendix B

Covariates Used to Estimate Propensity Scores

Research Question 1. Care the Year before Kindergarten

LATINO, YEAR BEFORE KINDERGARTEN

* PARENT VS. OTHER HOME
Math and Reading
Mother worked 12 months before child bormpther nativity status, mother marital
status, mother education, mother work (ft, pt, looking, n/a), father work status, 2 ye
care arrangement, number of house members (minus siblings), number of older sit
number of younger siblingsatwave 2, m@th 6 s Engl i sh | angua
income*mother work

Approaches To Learning
Mot her mar it al status, mot her educati
language skills

* PARENT VS. OTHER CENTER
Math and Reading
Mother worked 12 maths before child born, welfare, mother nativity status, WIC, foc

stamps, subsidized health insurance,
paid hours worked by mother, 2 year ¢
months,Bay ey ment al at 9 months, mother 6s
siblings), number of older siblings,
preference for sick care, mother education, income, how often child is read to, 2 ye
arrangementfmt her 6 s Engl i sh | anguage skill ¢
language skills, income*2 year care arrangement, food stamps*income, income*W
mot her s English | anguage skills*chil

Approaches To Learning

WIC, food stamp, subsidized health insurance, mother marital status, mother educ:
how often child is read to, childbés h
mont hs, income, motherds age, mot heré
marital $atus

*PARENT VS. PRE-K
Math and Reading
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Mother worked 12 months before child born, child gender, child disability status, m

nativity status, W C, food stamps, su
mother ethnicity, mother education, mettwork (ft, pt, looking, n/a), 2 year care

arrangement, income, mothero6s age, nu
at wave 2, motherdés English | anguage

Approaches To Learning
child gender, chd disability status, WIC, food stamps, subsidized health insurance,
mot her education, income, motheros ag

* PARENT VS. HEAD START
Math and Reading
Mother worked 12 months before child born, WIC, food stamps, subdibeadth
insurance, mother marital status, mother work (ft, pt, looking, n/a), father work statt
year care arrangement, number of older siblings, child care preference for class siz

Approaches To Learning
WIC, food stamps, subsidized health insurance, mother marital status, father work
number of paid hours worked by mother

* OTHER HOME VS. OTHER CENTER
Math and Reading
welfare, mother nativity status, WIC, food stamps, subsidized health insuraather

marital status, motherds ethnicity, 2
chil dés health, motherds age, number
mot her 6s English | anguage skil tae, chi
preference for class size, SES, SES*n
arrangement

Approaches To Learning

WIC, food stamps, subsidized health insurance, mother marital status, mother edut
father work status, how oftenchilds r ead t o, chil dbés hez¢
mot her6s English | anguage skills, mot
language skills

* OTHER HOME VS. PRE-K
Math and Reading
Mot her worked 12 months before chil d
ethnicity, mother work (ft, pt, looking, n/a), father work status, 2 year care arrangen
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Bayl ey motor at 9 mont hs, Bayl ey meoft
house members (minus siblings), child care preference for location, child care preft
for class size, 2 year care arrangeme
at 9 months*income

Approaches To Learning
child disability status, WICfather work status, Bayley motor at 2 years, Bayley ment
2 years, mothero6és age, motherds repor

* OTHER HOME VS. HEAD START
Math and Reading
Mother worked 12 months before child born, mother ntgtstatus, WIC, food stamps,
subsidized health insurance, motherds
education, number of paid hours worked by mother, mother work (ft, pt, looking, n/:
father work status, 2 year care arrangement, number o mesbers (minus siblings),
mot her6s English | anguage skills, mot
before child born, number of house members (minus siblings)*mother nativity statu
care arrangement at 9 months, mother education, income, nafjbles worked by
mother

Approaches To Learning
WIC, food stamps, subsidized health i
report of how difficult it is to rais

* OTHER CENTER VS. PRE-K
Math and Reading
Mother worked 12 months before child born, child disability status, mother nativity
status, WIC, subsidized health insura
mother education, mother work (ft, pt, looking, n/a), how often child is read &gr2 y
care arrangement, childbés health, Bay
income, motherés age, number of ol der
care preference for sick care, child care preference for location, numtedd dfours
worked by mother, number of jobs work
child care preference for location, child care arrangement at 9 months

Approaches To Learning

child disability status, WIC, subsidized health insurance, emoth mar i t al s
ethnicity, mother education, how ofte
mont hs, Bayl ey ment al at 9 mont hs, i n
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skill s, childdébs health*child disabild]9

*OTHER CENTER VS. HEAD START

Math and Reading

Mother worked 12 months before child born, welfare, mother nativity status, WIC, -
stamps, subsidized health insurance,
education, mother work (ft, pt, looking/a), father work status, how often child is reac
to, 2 year care arrangement, chil dos
years, income, motheroés age, nhumber o
ol der si bl i n g snguagesskillk, ehildcare peefegehce ferisick lcaae, cr
care preference for location, child care preference for cost, child care preference fc
size, income*child care preference for class size, income*child care preference for
income*childcare preference for location, income*child care preference for sick car

Approaches To Learning

WIC, food stamps, subsidized health insurance, mother marital status, mother edut
father work status, how of tymotoratRiydard, i
Bayl ey ment al at 2 years, income, mot
care preference for cost, number of paid hours worked by mother, number of jobs \
by mother, child care arrangement at 9 months, mother waheffavork

* PRE-K VS. HEAD START
Math and Reading
Mother worked 12 months before child born, child disability status, welfare, mothel
nativity status, WIC, food stamps, subsidized health insurance, mother marital statt
mot her 6 s et h natienjfather,worknstatu$, erbaniaty] 21year care
arrangement, income, mothero6s age, mo
preference for cost, child care preference for class size

Approaches To Learning

child disability status, WIC, food stammubsidized health insurance, mother marital
status, mother education, father work
language skills, child care preference for cost

BLACK, YEAR BEFORE KINDERGARTEN

* PARENT VS. OTHER HOME
Math and Reading
Mother worked 12 months before child born, child gender, child disability status, fc
stamps, subsidized health insurance,
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mother education, 2 year care arrangement, number of paid hours wonkedhey,
SES, number of older siblings, SES*2 year care arrangement child disability*subsic
health insurance, mot her worked 12 mo

Approaches To Learning

child gender, child disability status, food stangubsidized health insurance, mother
education, child care arrangement at 9 months, number of paid hours worked by m
SES, number of older siblings

* PARENT VS. OTHER CENTER
Math and Reading
Mother worked 12 months before child born, mothdivity status, welfare, WIC, food
stamps, subsidized health insurance, mother marital status, father work status, hov
child is read to, religiosity, child
age, number of older siblings, child careference for sick care, income, mother
education, number of paid hours worked by mother, child care arrangement at 9 m
number of jobs worked by mother

Approaches To Learning

welfare, WIC, food stamps, subsidized health insurance, mother Inséatias, mother
education, father work status, how often child is read to, child care arrangement at
months, c¢childds health, income | ogged
care arrangement

*PARENT VS. PRE-K
Math and Reading
welfare, mother nativity status, WIC, food stamps, subsidized health insurance, mo
marital status, mother education, mother work (ft, pt, looking, n/a), father work statt
year care arrangement, Bayley motor at 9 months, Bayley mental at 9 mocdinse i
| ogged, motherdés age, number of ol der
arrangement, 9 month care arrangement, number of jobs worked by mother

Approaches To Learning

welfare, mother nativity status, WIC, food stamps, subsidizadth insurance, mother
marital status, mot her education, dad
mont hs, Bayley motor at 9 months, inc
care arrangement at 2 years

* PARENT VS. HEAD START
Math and Reading
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WIC, mother marital status, mother education, mother work (ft, pt, looking, n/a),
urbanicity, child care arrangement at 9 months, 2 year care arrangement, number ¢
siblings, 2 year care arrangement*9 month care arrangement

Approaches To Learning

WIC, mother marital status, mother education, urbanicity, child care arrangement a
months, number of paid hours worked by mother, number of older siblings, father v
status

* OTHER HOME VS. OTHER CENTER
Math and Reading
welfare, WIC,subsidized health insurance, mother marital status, mother education
mother work (ft, pt, looking, n/a), father work status, read7 2 year care arrangemen
chil dés health, Bayl ey mental at 9 mo
siblings, SES, S&*2 year care arrangement

Approaches To Learning

welfare, WIC, subsidized health insurance, mother marital status, mother educatior
father work status, childbés health, n
status, SES*WIC

* OTHER HO ME VS. PRE-K
Math and Reading
child disability status, mother marital status, 2 year care arrangement, Bayley moto
mont hs, SES, motherds age

Approaches To Learning
child disability status, mother marital status, Bayley motor at 9 months, SES r nmithe
age, SES*Bayley motor, mom age*SES

* OTHER HOME VS. HEAD START
Math and Reading
Mother worked 12 months before child born, child disability status, WIC, food starr
subsidized health insurance, mother marital status, mother education, urbanicity, 2
care arrangement, income logged, child care preference for sick care, income
logged*child care arrangement at 2 years

Approaches To Learning
child disability status, WIC, food stamps, subsidized health insurance, mother mari
status, mother marital status, mother education, urbanicity, income, child care
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arrangement at 9 months

* OTHER CENTER VS. PRE-K
Math and Reading
Mother worked 12 months before child born, child disability status, welfare, WIC, fi
stamps, subsidized health insurance, mother education, mother work (ft, pt, looking
dadds empl oy me n thildsstread to, shild carehaoramgemént ae9moni

2 year care arrangement, childbdés heal
mont hs, number of paid hours worked b
si bl ings, mo whlitiaulditss torrasp chitdf nunobér oftyaunger siblings
wave 2

Approaches To Learning

WIC, food stamps, subsidized health insurance, mother education, how often child
to, child care arrangement aat9 nbnthsauntbd
of paid hours worked by mother, incon
mot her6s report of how difficult it i

* OTHER CENTER VS. HEAD START
Math and Reading
Mother worked 12 months before child bowelfare, WIC, food stamps, subsidized
heal th insurance, mother marital stat
difficult it is to raise child, child care preference for sick care, child care preference
class size, mother education, tmer work (ft, pt, looking, n/a), father work status, how
often child is read to, religiosity, urbanicity, child care arrangement at 9 months, 2y

care arrangement, childbés health, Bay
worked by mother, income mot her 6s age, 2 year <car
arrangement, income*motherdés report o
that other momdébs are generally too pe

Approaches To Learning
welfare, WIC, food stamps, subsidizeghlth insurance, mother marital status, mother
education, father work status, how often child is read to, urbanicity, child care

arrangement at 9 months, childés heal
i ncome, mot her 6s agemotnhuemmbdesr roefp oorltd eor
raise child, income*motherds report o
that other momdébs are generally too pe

arrangement at 9 ofbowdifficaltitnsdotranse childs r ep o
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* PRE-K VS. HEAD START
Math and Reading
welfare, WIC, food stamps, subsidized health insurance, mother marital status, mo
education, father work status, urbanicity, child care arrangement at 9 months, Bayl
mot or at 9 months, Bayl ey ment al at 9
preference for sick care, child care

Approaches To Learning

welfare, WIC, food stamps, subsidized health insurance, mothetal status, mother
education, father work status, urbanicity, child care arrangement at 9 months, Bayl
motor at 9 months, income, motheradoos a

WHITE, YEAR BEFORE KINDERGARTEN

* PARENT VS. OTHER HOME
Math and Reading
Mother worked 12 months before child born, subsidized health insurance, mother |
status, mother education, mother work (ft, pt, looking, n/a), father work status, ct
care arrangement at 9 mont hs, c¢ hmothe,d s
number of jobs worked by mother, income, number of older siblings, child care
preference for class size

Approaches To Learning
child gender, subsidized health insurance, mother marital status, mother education

mother work (ft, pt, looking,nja, f at her wor k status, ¢
ol der siblings, child care preference
child care preference for class size,

income*childcare preference for class size

* PARENT VS. OTHER CENTER
Math and Reading
Mot her worked 12 months before chil d
belief that other momdés are generally
health hsurance, mother marital status, mother education, mother work (ft, pt, looki
n/a), father work status, religiosity, urbanicity, child care arrangement at 9 months,
i ncome, mot her 6s age, number of house
siblings number of younger siblings at wave 2, child care preference for sick care,
care preference for cost, child care preference for class size, child born low birth w:
mot her 6s education*income
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Approaches To Learning

child disability status, wedire, WIC, food stamps, subsidized health insurance, moth
marital status, mother education, mother work (ft, pt, looking, n/a), father work statt
how often child is read t o, religiosi
members (minusilslings), number of older siblings, child care preference for sick cal
child care preference for cost, child
education*income, i ncome* mot her 6s wor

*PARENT VS. PRE-K
Math and Reading
Mother worked 12 months before child born, child born low birth weight, welfare,
mot her s belief that other mom6s are
subsidized health insurance, mother marital status, mother education, mother vpork
|l ooking, n/a), father work status, re
Bayley mental at 2 years, number of paid hours worked by mother, number of jobs
worked by mother, income, motheros ag
number of older siblings, child care preference for sick care, child care preference i
cost, child care preference for location, child care preference for class size, child c:
preference for English speaking provider, child care arrangement at 9 mmaothsr
nativity status

Approaches To Learning

child gender, child born low birth weight, welfare, WIC, food stamps, subsidized he
insurance, mother marital status, mother education, mother work (ft, pt, looking, n/e
father work status, howa&ftn chi Il d is read to, relig
Bayl ey motor at 2 year s, Bayl ey ment a
of house members (minus siblings), child care preference for sick care, child care

preference forcost,dhid 6s gender *mot her ds nati vit
health*Bayley mental

* PARENT VS. HEAD START
Math and Reading
Mother worked 12 months before child born, welfare, WIC, food stamps, subsidize«
health insurance, mother marital statmother education, mother work (ft, pt, looking,
n/ a), religiosity, child care arran
hours worked by mother, number of job
number of house members (minus sigj) number of older siblings, child care
preference for sick care, child care preference for class size, number of paid hours
worked by mother*Mother worked 12 months before child born
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Approaches To Learning
WIC, food stamps, subsidized health insa@srmother marital status, mother educatic
mother work (ft, pt, looking, n/a), father work status, how often child is read to,

religiosity, urbanicity, childodos heal
(minus siblings), number of older sildjs, child care preference for sick care, child ca
preference for c¢class size, motherads e

* OTHER HOME VS. OTHER CENTER
Math and Reading

child born I ow birth weight, welfare,
permissive, VIC, food stamps, subsidized health insurance, mother marital status, r
work (ft, pt, looking, n/a), religios
number of paid hours worked by mother
employm&at *i ncome, mother6és age, number ¢

care preference for sick care, child care preference for cost, child care preference 1
size, teen mom

Approaches To Learning
child born low birth weight, welfare, WIC, foalamps, subsidized health insurance,
mother marital status, mother works night shift, mother education, mother work (ft,

|l ooking, n/a), father work status, ho
heal t h, mot her aGse manpears (mimus siblings), chitdfcarehpreferenc
for providerd6s training, child care p

child care preference for class size, income logged, income*marital status,
income*mother work

* OTHER HOME VS. PREK
Math and Reading
Mother worked 12 months before child born, welfare, WIC, food stamps, subsidize

heal th insurance, mother marital stat
mother work (ft, pt, looking, n/a), religiosity, urbaity; child care arrangement at 9
mont hs, Bayl ey motor at 9 mont hs, Bay

number of house members (minus siblings), child care preference for sick care, chi
preference for cost, child care preference fosskize, income*marital status

Approaches To Learning

wel fare, W C, food stamps, subsidized
work, mother education, father work statusw often child is read to, religiosity,
urbanicity, Bayl ey motor at 9 mont hs,
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number of house members (minus siblin
child care preference for sick careijlditare preference for cost, child care preference
for class size, income*urbanicity, income*religiosity

* OTHER HOME VS. HEAD START

Math and Reading

Mother worked 12 months before child born, welfare, WIC, food stamps, subsidize
health insurance, mioér marital status, mother education, mother work (ft, pt, lookin
n/a), religiosity, child care arrange
preference for sick care, teen mom in
income*childcare preference for sick care, income*child care preference for locatio
income*child care preference for cost, income*child care preference for class size,
i ncome*motherdos English I anguage skil
status,inconfec hi | ddés heal th

Approaches To Learning

welfare, WIC, food stamps, subsidized health insurance, mother marital status, hov
child is read to, religiosity, urbani
training, child care preferenteor si ck care, how often
employment status, SES, family receives social services, mother does not work

* OTHER CENTER VS. PRE-K

Math and Reading

Mother worked 12 months before child born, child born low birth weight, child idtgak
status, motherdés belief that other mo
subsidized health insurance, mother marital status, mother education, religiosity, ct
care arrangement at 9 mont hs, Bayleynentaea
9 months, income, motherds age, numbe
ol der siblings, motherodés report of ho
for sick care, child care preference for cost

Approaches To Learning
Child gender, child born low birth weight, child disability status, WIC, food stamps,
subsidized health insurance, mother marital status, mother education, how often ct

read to,

religiosity, urbanicity, s Bayleydnedal at® al
mont hs, income, motherds age, number
ol der siblings, motherdés report of ho

language skills, child care preference for sick care, childpraference for cost
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* OTHER CENTER VS. HEAD START
Math and Reading
Mother worked 12 months before child born, child born low birth weight, child disak

status, welfare, mothero6s belief that
stampssubsi di zed health insurance, mot he
(none, night, day, other), motherads e
mont hs, childés health, Bayl ey motor
mother,numbr of j obs worked by mother, in
members (minus siblings), motherods re

preference for sick care, child care preference for cost, child care preference for cle
size, tild care preference for English speaking provider

Approaches To Learning
child born low birth weight, child disability status, welfare, WIC, food stamps, subsit
health insurance, mother marital status, mother works night shift, mother educatiol

fat her work status, how often child is
Bayl ey motor at 9 months, income, mot
siblings), mot her6s report of howgdi

skills, child care preference for sick care, child care preference for cost, child care
preference for class size, income*child care preference for sick care, income*child
preference for cost, income*child care preference for class size

* PRE-K VS. HEAD START
Math and Reading
Mother worked 12 months before child born, welfare, WIC, food stamps, subsidize
health insurance, mother marital status, mother education, mother work (ft, pt, look
n/a), father work status, religiosity, childreaarrangement at 9 months, Bayley motor .
9 months, Bayley mental at 9 months, number of paid hours worked by mother, nui
of jobs worked by mother, i ncome, mo
siblings), child care preference for sick cataldccare preference for cost, child care
preference for class size, child care preference for English speaking provider

Approaches To Learning

welfare, WIC, food stamps, subsidized health insurance, mother marital status, mo
education, mother workt(fpt, looking, n/a), father work status, how often child is rea
to, religiosity, urbanicity, Bayley motor at 9 months, Bayley mental at 9 months, inc
mot her 6s age, number of house members
care prefenaece for sick care, child care preference for cost, child care preference fo
size
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Research Question 2. Care at 2 Years

LATINO, 2 YEARS

* PARENT VS. OTHER HOME
Math and Reading

SES, motherdéds English | anguage skills
mont hs, Mot her worked 12 months befor
health, mothero6s age, mother workr gt
belief that other momdés are generally

father work status, religiosity, number of older siblings, number of house members
(minus siblings), mother does not work

Approaches To Learning
WIC, subsidizedheal t h i nsur ance, mot her mar it

A

mot her 6s age, motherds English | angua

* PARENT VS. CENTER
Math and Reading
Mot her worked 12 months before child
generallyt oo per mi ssive, mother nativity s
wel fare, food stamps, subsidized heal
ethnicity, mother work (ft, pt, looking, n/a), father work status, how often child is ree
child care arrangement at 9 mont hs, E
number of older siblings, number of younger siblings at wave 2, child care preferen
sick care, SES*motherds English | angu
marital status*WIC

Approaches To Learning

WIC, food stamps, subsidized health insurance, mother marital status, father work
how often child is read to, Bayl ey me
English language skills, SES*motdes Engl i sh | anguage sk
English language skills

* OTHER HOME VS. CENTER
Math and Reading
wel fare, food stamps, subsidized heal
English | anguage s ki énksow thedifferéneerbéveeenagighh
and wrong at 1 year, mother marital status, urbanicity, child care arrangement at 9
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mont hs, Bayl ey mental at 9 months, mo
child care preference for location, child carefprence for cost, how often child is reac
t o, mot her wor k (ft, pt, |l ooki ng, n/

status*mother6s educati on

Approaches To Learning

food stamps, subsidized health insurance, mother marital status, how often aaltl is
to, religiosity, Bayl ey mental at 9 n
skills

BLACK, 2 YEARS

* PARENT VS. OTHER HOME
Math and Reading
Mother worked 12 months before child born, food stamps, subsidized health insur:

mot her s work schedule (none, night,
mot her, mother education, father worKk
heal t h, Bayl ey motor at 9 mont hs, Bay

age, number of older siblings

Approaches To Learning

food stamps, subsidized health insur a
status, child care arrangent at 9 months, number of paid hours worked by mother,
chil dés healt h, Bayl ey motor at 9 mon

* PARENT VS. CENTER
Math and Reading
mother nativity status, food stamps, subsidized health insurance, SE®y Motked 12
months before child born, religiosity, urbanicity, child care arrangement at 9 month:
chil dés healt h, Bayl ey motor at 9 mon
siblings, motherdés report adreplreferencafor €lde
size, mother work (ft, pt, looking, n/a)

Approaches To Learning

food stamps, subsidized health insurance, welfare, father unemployed, religiosity,
urbanicity, child care arrangement at 9 months, Bayley motor at 9 monthsy Begi¢al
at 9 months, number of paid hours worked by mother, income, number of older sibl
mot her6s report of how difficult it i
mot her educati on, mot herds educationt

* OTHER HOME VS. CENTE R
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Math and Reading

mot her nativity status, subsidized he
day, other), child care arrangement a
care preference for class size

Approaches To Learning
subsidized health insurance, father work status, child care arrangement at 9 month
number of older siblings, child care preference for class size

WHITE, 2 YEARS

* PARENT VS. OTHER HOME

Math and Reading

Mother worked 12 months before child born, mother marital status, how often chilc
read to, religiosity, father work status, urbanicity, child care arrangement at 9 montl
mot her 6s age, number of ol der sidldrei ng
preference for cost, child care preference for class size, income, mother education.
mother work (ft, pt, looking, n/a), mother nativity status, family receives social servi
income*social service receipt, caet her
preference for | ocation, income*mothe

Approaches To Learning

welfare, WIC, food stamps, subsidized health insurance, mother marital status, mo
education, mother work (ft, pt, looking, n/a), father work status, how often chédds
to, religiosity, urbanicity, income,
English | anguage skills, child care p
preference for cost, child care preference for class size, income*mother work

* PARENT VS. CENTER
Math and Reading
Mother worked 12 months before child born, child gender, welfare, WIC, food stan
subsidized health insurance, mother marital status, mother education, mother work
looking, n/a), bio dad is nonresident,igedsity, urbanicity, child care arrangement at 9
mont hs, age chil dbds healt h, Bayl ey mo
income, motherdés age, number of ol der
care preference for location, dhitare preference for cost, child care preference for
English speaking provider, income logged

Approaches To Learning
child gender, welfare, WIC, food stamps, subsidized health insurance, mother mari
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status, mother education, mother work (ft, ppking, n/a), father work status, religiosit
urbanicity, childds health, Bayl ey mo
mot her 6s age, number of ol der sibling
preference for sick care, child cameeference for cost

* OTHER HOME VS. CENTER
Math and Reading

Mot her worked 12 months before child
momés are generally too permissive, V
looking, n/a), how ofte child is read to, urbanicity, child care arrangement at 9 mont
age childbés health, Bayley mental at

number of older siblings, child care preference for sick care, child care preference i
location, clid care preference for cost, child care preference for class size, child ca
preference for English speaking provider, SES, income

Approaches To Learning

child gender, WIC, mother education, mother work (ft, pt, looking, n/a), urbanicity,
chil dtéhs, hBaayl ey ment al at 9 mont hs, i
siblings, child care preference for p
child care preference for cost, child care preference for class size

Research Question 3(Language of Care Provider)

Reading and Math

chil dés health, motherds employment, WIC
mot her6s English | anguage skills, chil d
mot her 6 s tbhedri efio méhsataroe generally too pe
mot her6s ethnicity, number of paid hours

SES, SES*mother nativity status, Mother worked 12 months before child born,

Approaches To Learning

mother nativity status, WIC, subsidized health insurance, mother marital status, mother et
mot her does not work, motherds education
jobs worked by mothemgu&&es&s, shnolther 6SEE&EnNm
skills, SES*mother nativity status




