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ABSTRACT 

 

Latino American Children and School Readiness: 

The Role of Early 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 and White 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 suggest that high quality center-based child care 

arrangements may have positive impacts on Latino childrenôs academic outcomes. Such research 

is informative and has important policy implications; however, several gaps still remain in the 

literature. First, while center-based care appears to have larger effects on school readiness than 

parental care for Latino children, we know less about how different center-based arrangements 

compare to each other (e.g. Head Start vs. pre-kindergarten) or how different home-based 

arrangements compare to each other (e.g. parental vs. other home-based care). Second, most 

studies have estimated the effects of care arrangements for 3- and 4-year old children. We know 

relatively little about 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 (ECLS-B). With these data, this dissertation first examines the association 

between care arrangements the year before kindergarten (YBK; Head Start, pre-kindergarten, 



 
 

 
 

other center, parental, home) and outcomes at kindergarten entry (math, literacy, and approaches 

to learning) for Latino American children. I then extended this inquiry to estimate impacts of 

care arrangements at 2 years (center, parental, home) and outcomes at kindergarten entry for 

Latino children. Finally, for Latino children from Spanish speaking homes, I examine whether 

the primary language of 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 differences that did emerge 

when care arrangement was measured the YBK, most were for English literacy outcomes. Latino 

children in center-based care arrangements (Head Start, pre-kindergarten, and other-center) 

scored significantly higher than those in home based care. Latino children in Head Start also 

scored higher than those in parental care. No significant differences emerged between the three 

center arrangements. Even fewer contrasts were significant when math was the outcome (center 

> home; Head Start > center), and no contrasts were significant when approaches to learning was 

the outcome. Follow-up analyses indicated that the findings were not very robust. Moreover, 

those significant differences that did emerge could be explained by differences in care 

arrangement quality.  

Second, results from PSM models at the 2-year 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 they attended at 2-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 math and literacy compared to those 



 
 

 
 

whose teachers spoke primarily English. These results were not 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 Latino children in the United States has been steadily increasing for 

decades now (Capps, Fix, Ost, Reardon-Anderson & Passel, 2004; Hernandez, Takanishi & 

Marotz, 2009; Mather, 2009). Recent data from the U.S. Census Bureau (2012) show that most 

children one-year and younger are minorities. And, of all minorities, the Latino population is the 

most populous, and fastest growing. By 2050, it 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 is great; evidence from one national sample of kindergarten students estimates that by 

kindergarten the Latino-White 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 Galindo, 2009).  

To reduce the academic disparities between Latino and White students seen at 

kindergarten, many researchers and policymakers are touting the need for more access to high 

quality, center-based child care (i.e. care that occurs in a more formal, classroom setting such as 

nursery school, pre-kindergarten or Head Start). Center-based child care received considerable 

praise beginning in the 1970s when evidence from high quality programs such as the Perry 

Preschool and Carolina Abecedarian Projects showed long lasting impacts on childrenôs test 

scores, grades, earnings and graduation rates (Blau & Currie, 2006). Since then, a vast literature 

has grown, showing center-based child care arrangements can be particularly beneficial for 

children living in high-risk, high poverty environments (Brooks-Gunn, Gross, Kraemer, Spiker 

& Shapiro, 1997; Magnuson, Ruhm & Waldfogel, 2007; U.S. Department of Health and Human 
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Services Administration for Children and Families, 2010; Votruba-Drzal, Coley, & Chase-

Lansdale, 2004).  

This research suggests that center-based care may be particularly beneficial for Latino 

children in the United States, many of whom are raised in high poverty environments. Recent 

statistics indicate that approximately 65% of Latino children under the age of six live in poverty, 

a rate that is nearly triple that of White children (Chau, Thampi & Wight, 2010). Poverty rates 

are even higher among children with parents who are immigrants or English language learners 

(Hernandez et al., 2009). Alarming statistics such as these, coupled with growing evidence that 

center-based child care improves the life outcomes of children living in poverty, has motivated 

researchers to conduct similar investigations of child care that focus on Latino children.  

Data from the high-quality universal pre-kindergarten programs in Tulsa, Oklahoma have 

contributed greatly to such investigations. Using these data, researchers have employed 

regression discontinuity designs to compare children who attend pre-kindergarten to those who 

select into, but have not yet attended pre-kindergarten. In one such study, Gormley and Phillips 

(2005) found that Latino children in pre-kindergarten experienced the largest language and 

cognitive gains relative to their White and Black peers. Latino children who attended pre-

kindergarten show improvements of 0.38, 0.52, and 0.85 of a standard deviation for pre-math 

skills, pre-writing skills and pre-reading skills, respectively, compared to those who do not yet 

attend (Gormley, 2008).  

In addition to the Tulsa pre-kindergarten literature, researchers have used nationally 

representative data from the birth and kindergarten cohorts of the Early Childhood Longitudinal 

Studies (ECLS-B and ECLS-K) to investigate the associations between care arrangements and 

Latino childrenôs outcomes. One recent study using the ECLS-B found Head Start was 
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associated with gains of about one third of a standard deviation on Latino childrenôs literacy 

scores; however, these associations did not reach conventional significant levels (Bassok, 2010). 

Another study using ECLS-K found that center-based care (except for Head Start) was 

associated with higher math scores in kindergarten for Mexican immigrant children, relative to 

their peers in parental care (Crosnoe, 2007). Together these research findings suggest that center-

based child care often, but not always, has positive associations with Latino childrenôs academic 

skills.  

While informative to the field, a number of questions remain. First, despite growing 

evidence that center care confers benefits for Latino children, there is a dearth of information 

about when is the appropriate time for these children to begin center based care. Indeed, those 

studies that have examined the effects of care arrangement on later achievement for Latino 

children all focus on care at 3 and 4 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, Finn-Stevenson, & Hall, 2002), attachment with caregivers (Ainsworth, 

1989), and language and cognitive skill development (Bornstein & Sigman, 1986), there has 

been some concern about whether any care other than parental care could be detrimental for 

childrenôs development.  

 Second, previous research is limited because many of the findings cannot be generalized 

to the larger U.S. population of Latino American children. For example, data from Tulsa, 

Oklahomaôs pre-kindergarten programs come from relatively high quality programs, located an 

isolated geographic region (Gormley, 2008). The extent to which these findings are generalizable 

to other center-based arrangements (e.g. Head Start programs) in other geographic locations 

cannot be ascertained from this study.  
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To address this limitation, researchers have analyzed nationally representative data from 

the ECLS-B and ECLS-K (Bassok, 2010; Crosnoe, 2007). While these studies are informative, 

they too are limited in other ways. For example, these studies only use parental care as the 

reference group. Furthermore, they typically collapse all forms of center care together, or only 

separate out Head Start. As such, comparisons of different center-based arrangements (e.g. Head 

Start vs. publicly-funded pre-kindergarten) for Latino children have not yet been tested 

empirically. Moreover, these studies have not compared center-based arrangements to home-

based arrangements (e.g. family, friend or neighbor care). Finally, studies using the ECLS-K face 

some methodological drawbacks that are important for causal inference. For example, covariates 

are measured after the child has attended their care arrangement. This may bias the estimates of 

the association between care arrangement and school readiness if those covariates have been 

affected by the care arrangement. Moreover, the ECLS-K relies on retrospective reports of care 

arrangement by parents, which may be more inaccurate and unreliable than reporting on current 

events. 

Finally, few studies have explored how the language of instruction in child care centers 

impacts the association between care arrangement and school readiness. Some recent studies 

show that children in dual-language instruction score similarly on English language outcomes as 

those in English-only instruction. Yet, those DLLs in dual-language programs make greater 

improvements on measures of their native language than those in English-only instruction 

(Barnett et al., 2007; Durán et al., 2010; Farver et al., 2009; Lugo-Neris et al., 2010). These 

results support the use of dual language programs, but still face some limitations. First, most 

studies are limited to small sample sizes and single child care centers, thus limiting the 

generalizability of findings to other child care centers in the United States. Second, many studies 
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include a small ñdosageò of dual-language programming, where interventions last for only a few 

sessions (e.g. Lugo-Neris, Jackson & Goldstein, 2010; Farver et al., 2009). Third, most studies 

have only looked at language skills as the outcome. However, other school readiness outcomes 

(e.g. math and approaches to learning) may also be affected by the language of instruction.  

This dissertation aims to address these outstanding questions by drawing on a nationally 

representative sample of Latino American children from the birth cohort of the Early Childhood 

Longitudinal Study (ECLS-B) to explore three lines of inquiry. First, I investigate the 

associations between different care arrangements measured the year before kindergarten (YBK; 

Head Start, pre-kindergarten, other center-based care, parental care, or other home-based care) 

and child outcomes in the fall of kindergarten (math, literacy and approaches to learning). Next, I 

explore associations between different care arrangements at 2-years of age (center-based care, 

parental care, or other home-based care) and child outcomes in the fall of kindergarten. Finally, I 

explore whether the primary language of instruction (English or Spanish) in center-based care is 

associated with childrenôs outcomes in the fall of kindergarten. 

Background and Policy Context 

State and federal governments spend considerable amounts of time and money 

developing child care programming for low-income 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 improved. It is especially important to understand how this money can be 

used to improve the outcomes of Latino children, given the number of Latino children in the 

United States has been steadily increasing for decades (Capps et al., 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 
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importance of understanding not only what works well in early childhood, but also what works 

well for Latino children in particular.  

First, findings from this study aim to provide policymakers with new information about 

how various care arrangements are associated with Latino childrenôs literacy, math and 

approaches to learning outcomes. This dissertation will make comparisons between different 

center-based care arrangements (such as Head Start vs. pre-kindergarten), which extends prior 

literature that usually compares center-based care to parental care arrangements. This 

comparison aims to inform policymakersô decisions about what types of publically funded 

preschool arrangements are currently most effective for Latino children. In addition, this 

dissertation examines the associations between school readiness skills and different care 

arrangements during the toddler (2-year) and preschool years (4-years). 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 addition to the 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). 

Second, findings from this dissertation aim to inform the debate surrounding the language 

of care that should be provided in government-funded child care. At the federal level, Head Start 

has incorporated many linguistically and culturally appropriate practices into their programs. 

Presently, federal regulations require that ñWhen 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 languageò (45 CFR 1304.52(g)(2)). Furthermore, ñTeachers must demonstrate an 

understanding of the child's family culture and, whenever possible, speak the child's languageò 

(CFR 1304.21(b)(1)(i)). While these regulations recognize the need to tailor programming to 
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meet the needs of DLLs, the extent to which these policies are specific and directed enough to 

impact childrenôs outcomes is unclear. Indeed, because these policies do not stipulate that the 

teachers actually speak the childôs home language, they may not have strong affects on 

childrenôs outcomes. By comparing teachers who actually speak the childôs home language to 

those who do not, this dissertation aims to provide some insight into whether Head Start policies 

should be more specific about the language of instruction used in the classroom.   

This dissertation also aims to inform policies at the state level, where there is great 

variability. This aim addresses the first goal of the Child Care and Development Fund (CCDF), 

ñto allow States flexibility to develop child care programs and policies that best suit the needs of 

children and parents within the State.ò This goal is particularly important when considering how 

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 Arkansas, Georgia, North 

Carolina, South Carolina and Tennessee, have shown increases of 70% or more in children from 

immigrant families over the last decade. Of all children from immigrant families, the majority 

has parents born in Latin American countries (Mather, 2009). This dissertation specifically 

addresses this CCDF goal in several ways. First, I focus specifically on a Latino subsample of 

the ECLS-B, which will provide better understanding of within group processes for this growing 

segment of our population. Second, while previous research suggests that center-based care may 

be more effective for Latino children than parental care (Gormley, 2005), I continue to build on 

this research by considering age of enrollment, increasing generalizability, and making 

comparisons between home-based arrangements (e.g. parental vs. other home) and between 

center-based arrangements (e.g. Head Start vs. Pre-kindergarten vs. Other-Center care). These 

changes will provide states with additional evidence to tailor their programs and policies to best 
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meet the needs of their Latino children. Specifically, these results would inform states as to 

whether polices should promote center-based programs such as state funded pre-kindergarten or 

state-funded voucher type programs that could also support home-based care arrangements. 

Finally, this dissertation also aims to inform state-level policies in terms of the language 

spoken in publically funded child care arrangements. There is increasing variability in such 

policies. For example, in 2010, Illinois 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 eliminated 

bilingual education in the childôs native language except in very exceptional circumstances 

(Cummins, 2000). As some states consider updating their language policies to reflect the 

growing number of DLLs, it will be important for them to draw on a rich literature to make 

informed decisions. To date, most research in this area has limited generalizability because the 

data were collected from just one center with a small sample of children (Barnett et al., 2007). 

The present study aims to address this limitation 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 the ECLS-B to investigate three lines of inquiry. First, this 

dissertation examines the impacts of different care arrangements measured the year before 

kindergarten (YBK; Head Start, pre-kindergarten, other center-based care, parental care, or other 

home-based care) on Latino American childrenôs math, literacy and approaches to learning 

outcomes in the fall of kindergarten. Second, similar analyses will be conducted using care 

arrangements measured at 2-years of age (center-based care, parental care, or other home-based 
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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 to examine the association between care 

arrangements the year before kindergarten (Head Start, pre-kindergarten, other center, parental, 

home) and outcomes at kindergarten entry (math, literacy, and approaches to learning) for Latino 

children. 

First, I hypothesize that center-based care will better prepare Latino American children 

for kindergarten entry than parental care or other home-based care. This hypothesis is based on 

empirical research that finds center-based care is positively associated with Latino childrenôs 

academic skills in kindergarten (Crosnoe, 2007; Gormley & Gayer, 2005). This hypothesis is 

also informed by Bronfenbrenner (2005) and Vygotsky (1978), who theorized that proximal 

contexts, such as the home and care arrangement, exert strong influences on young childrenôs 

development. Moreover, these theorists posit that the quality of social interactions within these 

proximal contexts matters for childrenôs development, such that those contexts that provide the 

richest social interactions are likely to have the strongest, positive impact on childrenôs school 

readiness. Given, the high rate of Latino children living in poverty (Chau, Thampi & Wight, 

2010), centers may provide more access to resources and social interactions than homes to 

promote school readiness. 

Second, I expect some differences to emerge among the three different center-based 

options (Head Start, pre-kindergarten, and other center-based care). First, I expect that pre-

kindergarten will have a stronger association with Latino American childrenôs school readiness, 
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relative to Head Start and other center-based care. This hypothesis is based on the Tulsa pre-

kindergarten studies, which find that high-quality pre-kindergarten has a strong impact on Latino 

childrenôs school readiness skills (Gormley, 2008). Because Head Start has made explicit 

attempts to integrate culturally and linguistically appropriate standards for its programs (OHS, 

2010), I hypothesize that this arrangement will have positive associations with Latino American 

childrenôs school readiness too. However, I expect these associations to be small, given the null 

associations previously documented by Bassok (2010) and Crosnoe (2007). Lastly, I expect that 

children who attend other center-based care arrangements will benefit more than those children 

in home-based care settings, but less than children in Head Start and pre-kindergarten.  

I hypothesize that the school readiness benefits associated with various center-based care 

will be most evident when analyzing math and literacy outcomes, as prior studies have found 

positive associations between center care and math and literacy (Bassok, 2010; Gormley, 2008). 

These studies did not, however, investigate 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 not sufficient 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 between care 

arrangements at 2 years (center, parental, home) and outcomes at kindergarten entry (math, 

literacy, and approaches to learning) for Latino children. Data from the NICHD Study of Early 

Child Care show that care arrangement type matters less for childrenôs cognitive and language 

outcomes than quality of infant care (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 interaction tests between ethnicity and care arrangement type. Other 

studies, which look at the association between later care arrangements (measured at 3-4 years) 

and kindergarten outcomes for Latino children in particular have shown mixed findings. Some 

find significant, positive associations between center care and child outcomes (e.g. Gormley, 

2008), while others do not (e.g. Bassok, 2010). Based on these studies, it is hypothesized that 

care arrangements outside the home (including center-care and home-based care) will have some 

positive associations with childrenôs kindergarten readiness, although the effect sizes will likely 

be small. 

Aim 3. Third, this dissertation will examine whether the primary language of instruction 

(Spanish or English) in center-based care is associated with kindergarten outcomes (math, 

literacy, and approaches to learning) for Latino children from Spanish speaking homes. First, I 

expected Latino children from Spanish speaking homes to score similarly on English-literacy 

measures in kindergarten if their center-based caregiver spoke primarily Spanish. This 

hypothesis is based on the interdependence model (Cummins, 2000), which posits that a solid 

foundation in the native language (e.g. Spanish) does not confuse children or delay second 

language growth (e.g. English). Rather, strong native-language 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 similarly on English 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 (ECLS-B) to 
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investigate the impacts of different care arrangements at 2-years of age (center-based care, 

parental care, or other home-based care) and the year before kindergarten (YBK; Head Start, pre-

kindergarten, other center-based care, parental care, or other home-based care) on math, literacy 

and approaches to learning outcomes in the fall of kindergarten. I will then extend this inquiry to 

estimate whether the association between care arrangement and kindergarten outcomes differ by 

the language of instruction in the care arrangement.  
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Chapter 2: Care Arrangements the Year Before Kindergarten (YBK ) and  

Outcomes at Kindergarten Entry  

Over the past decade, governments have invested incredible amounts of money funding 

child care for low-income children. The federal government currently invests over $17 billion in 

programming for young children each year, with most of the funding allocated to Head Start and 

child care subsidies. States spend roughly the same amount to fund pre-kindergarten programs 

(Barnett & Frede, 2009). Such investments reflect growing support for center-based child care 

arrangements as a means for attenuating the negative effect of environmental risk factors, such as 

poverty, on childrenôs outcomes (Brooks-Gunn et al, 1997; Magnuson et al., 2007).  

Because Latino children are well represented in this group of low-income 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. This chapter aims to inform the fieldôs 

understanding of how care arrangements, measured the year before kindergarten (Head Start, 

pre-kindergarten, other center, parental care or other home care), are associated with young 

Latino American childrenôs kindergarten readiness (including math, literacy and approaches to 

learning) using nationally representative data from the Early Childhood Longitudinal Study ï 

Birth cohort (ECLS-B). 

Theoretical Framework  

Young children do not develop in isolation; rather, they learn and grow 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 guided this dissertation question and its hypotheses is sociocultural theory, which 
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draws heavily on work by earlier theorists such as Lev Vygotsky (1978). Urie Bronfenbrennerôs 

(1979) ecological systems theory provides additional support for this dissertation. Collectively, 

these frameworks provide a comprehensive framework for understanding how child development 

is dependent on context ï including the home as well as alternative care arrangements.  

According to sociocultural theory, understanding how children develop begins 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, arguing that development is a universal phenomenon 

that affects all humans alike. While Piagetôs theory of development made important 

contributions to the field, his belief about the universality of development received great 

criticism. Indeed, researchers now know that developmental outcomes vary depending on 

societal goals for development and cultural norms around interactions between adults and 

children (Rogoff, Mistry, Göncü, Mosier, Chavajay & Heath, 1993).  

This body of research now defines a core aspect of sociocultural theory, which posits that 

context is fundamental to understanding human development (John-Steiner & Mahn, 1996; 

Vygotsky, 1978). According to Vygotsky, often considered the founder of sociocultural theory, 

contexts are characterized by physical elements (e.g. language, counting systems, works of art, 

maps, etc.; Vygotsky, 1981a), which are critical to child development given the role they play in 

facilitating social interactions (Díaz & Klingler, 1991; Vygotsky, 1981a; Wertsch & Tulviste, 

1996). Indeed, social interactions are the basis for one of Vygotskyôs most famous concepts, the 

zone of proximal development. According to Vygotsky (1978, p. 86),  

The zone of proximal developmenté is the distance between the actual developmental 

level as determined 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 difference in what a child can 

accomplish alone and what he or she can accomplish with the support of a higher-skilled 

individual through social interactions. Implicit in this definition is the idea that a child can 

accomplish more when engaging with others than when working alone. It is through these social 

interactions that children are afforded opportunities to use cultural tools (e.g. language) to 

exchange ideas and problem solve with teachers, parents, and peers. Through repetition, 

sociocultural theorists believe children construct more sophisticated, higher-level mental 

processes and self-regulatory skills (Wertsch & Tulviste, 1996).  

Other theorists such as Urie Bronfenbrenner (1979; 2005) expanded on Vygotskyôs 

understanding of how social interactions affect child development. Like Vygotsky, 

Bronfenbrenner (1979) believed that social interactions are a defining aspect of a childôs context 

and thus essential for understanding development. He explains: 

The dyad [whenever one personé pays attention to or participates in the activities of 

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 structures ï triads, 

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

 

While Bronfenbrenner and Vygotsky (1978) both saw social interaction as the foundation for 

developing higher order mental processes, Bronfenbrenner expands on Vygotskyôs ideas by 

describing how social interactions (the ñdyadò) form the foundation for larger contexts or 

systems. In brief, Bronfenbrenner (1979) expands on Vygotskyôs understanding of context by 

emphasizing the importance of both proximal contexts (those relationships that the child has 

direct contact with) and distal contexts (those that are more removed from the child) for 

childrenôs development.  
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Bronfenbrennerôs (1979) ecological theory of child development also extends on 

Vygotskyian theory by stressing the interrelationships among different contexts. As illustrated by 

Figure 1, contexts are nested within one another. At the most macro level, children are affected 

by cultural norms, macro-institutions, and public policy (ñmacrosystemsò). At a more micro 

level, however, children are affected by ñmicrosystemsò ï those contexts that a child has direct 

contact with on a regular basis. For many young children, microsystem contexts include not just 

the home, but a second care arrangement as well (e.g. center- or home-based child care). Because 

children spend the most time in these microsystem contexts, Bronfenbrenner (2005) argues that 

they become powerful predictors of developmental outcomes.  

Together, ecological systems theory and sociocultural theory both highlight the 

importance of rich environmental contexts as determinants of childrenôs developmental 

outcomes. The first aim of this dissertation, which explores whether care arrangements measured 

the year before kindergarten are associated with kindergarten outcomes for Latino American 

children, incorporates these ideas in a couple of ways. First, this chapter uses a more nuanced 

measure of care arrangement by using a multi-level variable. Measured the year before 

kindergarten, the care arrangement variable includes five mutually exclusive categories: Head 

Start, pre-kindergarten, other center-based care, parental care, and other home-based care. While 

researchers commonly distinguish between home- and center-based care, it is not uncommon for 

different types of center-based care to be combined in to a single category. Yet, making the 

distinction between different center based care arrangements is important, given these programs 

are regulated differently (i.e. Head Start is regulated at the federal level, while pre-kindergarten 

is regulated at the state level). As such, policies within these different child care arrangements 

can differ in important ways (e.g. requirements for teacher qualifications, language policies, 
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funding), which in turn have direct implications for the child care context. As explained above, 

differences in care arrangement context can have powerful effects on for childrenôs 

developmental outcomes.   

Second, the analytic sample is restricted to Latino American children. By focusing on 

Latino American children in analyses, it will be possible to see how care arrangement uniquely 

affects this ethnic group. Subgroup analyses by ethnicity are important, given evidence that care 

arrangements differ by ethnicity. For example, there is a longstanding literature showing that 

many Latino families incorporate strong cultural values into their parenting, such as respeto (the 

expectation that children obey authority, show courtesy to elders, and behave appropriately in 

public and other formalized settings; Calzada, Fernandez, & Cortes, 2010), familismo (the value 

of interdependence, attachment, and loyalty among nuclear and extended family members; 

Contreras, Mangelsdorf, Rhodes, Diener, & Brunson, 1999; Fuligni, Tseng, & Lam, 1999; Sue & 

Sue, 2003), personalismo (trust and warm interpersonal interactions with others; Altarriba & 

Santiago-Rivera, 1994), and simpatía (the value of politeness, agreeableness, and respectful 

behavior toward others to avoid conflict and controversy; Griffith, Joe, Chatham, & Simpson, 

1998; Triandis, Marín, Lisansky, & Betancourt, 1984). Because of such strong family values, 

comparisons of care arrangements that use parental care as 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 the literature that shows Latino children may be more 

likely to attend lower 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 care arrangements. After testing whether certain care 

arrangements have stronger associations with Latino childrenôs kindergarten outcomes, this 

dissertation will then test whether some aspects of quality, which likely vary across these care 

arrangement contexts, explain these differences. This robustness check is important, given the 

theoretical and empirical work that says social interactions in the context of child care is a strong 

predictor of childrenôs development (Mashburn et al., 2008). Because home-based care, Head 

Start, pre-kindergarten and other center-based care are governed by different entities, they are 

subject to different standards and approaches to educating and caring for young children (Kagan, 

Tarrant, & Kauerz, 2012; Rose, 2010). As such, the quality of care may differ systematically 

with child care type, thus revealing 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 

underscore the importance of exploring how certain contexts affect childrenôs development. This 

chapter of the dissertation aims to do this by exploring how different care arrangements 

(measured the YBK; parental care, other home-based care, Head Start, pre-kindergarten, or other 

center-based 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 within-group, use a more nuanced care 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 the most well known literature on how care arrangements affect Latino children 

comes from Tulsa, Oklahoma, where researchers collected data on children before and during 

their enrollment into high quality universal pre-kindergarten programs. Evaluations of these 

programs have largely employed a regression-discontinuity design (RDD), thus enabling 

researchers to compare children similar in age, whose eligibility for pre-kindergarten enrollment 

was dependent on a strict birthday cutoff. Using this quasi-experimental design, the treatment 

and control group are virtually identical except 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 the pre-kindergarten programs, Latino children 

who attended show improvements of 0.38, 0.52, and 0.85 of a standard deviation for pre-math 

skills, prewriting skills and pre-reading skills, respectively (Gormley, 2008).  

While these results are encouraging and suggest that center-based care may be 

particularly beneficial for Latino children, the generalizability of these findings may be limited. 

First, the study evaluated programs in an isolated geographic region. Moreover, Tulsa pre-

kindergarten is known for its generally high quality care. For example, compared to national 

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 center-based arrangements (e.g. Head Start programs) in 

the other geographic locations cannot be ascertained from this study. 

To obtain more generalizable estimates of the effects of care arrangements, some 

researchers have analyzed national data sets such as the Early Childhood Longitudinal Study ï 

kindergarten cohort (ECLS-K) and birth cohort (ECLS-B). Using the ECLS-K, Crosnoe (2007) 

finds that Mexican immigrant children attending center care had higher math achievement in 
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kindergarten than their same-ethnicity peers in parental care. Moreover, after adjusting for 

preschool and center-based care attendance, the math gap between Mexican immigrant children 

and their native-born White 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 

immigrant children. Yet another study using ECLS-K found that Latino children who attended 

Head Start or other center-based care had similar scores on a measure of approaches to learning 

as those in parental care (Turney & Kao, 2009).  

 Again, these results suggest that center care may provide some benefits to young Latino 

children for kindergarten than parental care. However, several important questions still remain. 

First, these studies either collapsed all forms of center care together, or separated out Head Start; 

however, to date no study has compared these arrangements to publicly-funded pre-kindergarten. 

Furthermore, prior studies have largely used parental care as the reference group. This 

dissertation will analyze three different forms of center care (Head Start, pre-kindergarten, and 

other center). Furthermore, this dissertation will include additional comparison groups. In 

addition to using parental care as the reference group, comparisons will also include home-based 

and center-based care as reference groups. This information is important for policymakers when 

deciding how to allocate limited resources.   

 Second, several methodological constraints present the possibility that estimates are 

biased in previous studies using ECLS data. While researchers have used extensive controls for 

child and family level characteristics when analyzing childcare effects in ECLS-K, these 

variables were measured after the child participated in their care arrangement. Therefore, there is 

no way to account for pretreatment characteristics, or to know whether these characteristics 
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biased the estimates. Second, ECLS-K only measured reading outcomes for those children who 

passed a language screener; therefore, the estimates of the association between care 

arrangements and reading outcomes may be biased towards zero. If ECLS-K had included 

children who were not yet English proficient, itôs likely that the effects would appear larger, as 

these children have the most room to improve. Third, studies using ECLS-K have used OLS 

regression to analyze data, which limits our ability to make causal inferences about the findings. 

To address many of these concerns, Bassok (2010) used data from the ECLS-B, which 

measures pre-treatment data at 9-months and 2-years and only required children to correctly 

answer one of fifteen questions on the language screener. In this study, Bassok (2010) finds that 

the óeffectô of Head Start on Latino childrenôs literacy outcomes are sizeable in magnitude, about 

one third of a standard deviation, although these estimates were not statistically significant. The 

estimates for other center-based care (which included pre-kindergarten and other centers for 

which parents pay for) were even smaller and not significant. This suggests that center-based 

care may not always have strong associations with Latino childrenôs literacy outcomes.  

While informative, this study faces several important limitations. First, because of data 

limitations, Bassok (2010) measured outcomes at the same wave as the treatment. This is 

problematic for two reasons. First, true treatment effects may be underestimated because the 

outcomes were measured before the treatment ended. Second, because Bassok (2010) measured 

the outcomes at the same time as the treatment, it is unclear whether the treatment is the cause of 

the change in skills or vice versa (i.e. the ócauseô did not precede the óeffectô). While it is 

expected that care arrangements impact cognitive ability, it is also possible that parents of 

children who display elevated cognitive abilities select specific types of center-based child care 

arrangements that are higher in quality than other arrangements similar parents might choose. 
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The present study addresses these concerns by using the latest data from ECLS-B, which 

includes assessments of children from the fall of kindergarten.  

This dissertation continues to build on Bassokôs (2010) work by looking at additional 

outcomes. Bassokôs (2010) study examined literacy as the outcome, but this dissertation also 

explores math and approaches to learning outcomes. This 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 propensity 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 chapter uses nationally representative data from the ECLS-B to explore which care 

arrangements the year before kindergarten (Head Start, pre-kindergarten, other center, parental 

care or other home care) are associated with young Latino American childrenôs kindergarten 

readiness in terms of math, literacy and approaches to learning. First, I hypothesize that center-

based care will better prepare Latino American children for kindergarten entry than parental or 

other home-based care arrangements. This hypothesis is based on empirical research that finds 

center-based care is positively associated with Latino childrenôs academic skills in kindergarten 

(Crosnoe, 2007; Gormley & Gayer, 2005). This hypothesis is also informed by theoretical work 

by Bronfenbrenner (2005) and Vygotsky (1978). These theorists posited that proximal contexts, 

such as the home and care arrangement, exert strong influence on young childrenôs development. 

Moreover, these theories posit that the quality of social interactions within these proximal 

contexts matters for childrenôs development, such that those contexts that provide the richest 

social interactions are likely to have the strongest, positive impact on childrenôs school readiness. 
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Given the high poverty rate among Latino families (Chau, Thampi & Wight, 2010), parents may 

be less 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 centers, which in turn may promote more positive school readiness 

skills. 

Next, I expect some differences to emerge among the three different center-based options 

(Head Start, pre-kindergarten, and other center-based care). First, I expect that pre-kindergarten 

wil l have a stronger association with Latino American childrenôs school readiness, relative to 

Head Start and other center-based care. This hypothesis is based on the Tulsa pre-kindergarten 

studies, which find that pre-kindergarten had a strong impact on Latino childrenôs school 

readiness skills (Gormley, 2008). Because Head Start has made explicit attempts to integrate 

culturally and linguistically appropriate standards for its programs (OHS, 2010), I hypothesize 

that this arrangement will have positive associations with Latino American childrenôs school 

readiness too. However, I expect these associations to be small, given the null associations 

previously documented by Bassok (2010) and Crosnoe (2007). Lastly, I expect that children who 

attend other center-based care arrangements will benefit more than those children in home-based 

care settings on school readiness outcomes, but less than children in Head Start and pre-

kindergarten. 

I expect that the school readiness benefits associated with various center-based care will 

be most evident when analyzing math and literacy outcomes, as prior studies have found positive 

associations between center care and math and literacy (Crosnoe, 2007; Gormley, 2008). 

However, these studies did not investigate approaches to learning as an outcome. While one 

study suggests that center care may have little to no impact on approaches to learning scores for 
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Latino children (Turney & Kao, 2009), this study alone is not sufficient to build a hypotheses 

about the approaches to learning outcome. Therefore, analyses that use approaches to learning as 

an outcome were considered exploratory.  

Finally, I hypothesized that there would be few differences between home-based 

comparisons (parental care vs. other home-based care), based on Bassokôs (2010) research, 

which found no difference between these arrangement for Latino childrenôs literacy outcomes in 

the ECLS-B.  

Method 

Data Source 

Data for this study are drawn from the birth cohort of the Early Childhood Longitudinal 

Study (ECLS-B). The ECLS-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 

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.  

Data collection occurred at 9-months, 2-years, 4-years, 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 9-months. During the 2-year wave, 9,800 children and families participated (a 

weighted response rate of approximately 93%). By the 4-year wave, 8,900 children and families 

participated (a weighted response rate of approximately 91%). When data collection occurred 

during kindergarten entry (2006-2007), 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 2007-2008 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 

from childrenôs mothers, fathers, care providers, and kindergarten teachers. Data cover a variety 

of topics, including the childôs health, motor skills, and cognitive, language and socio-emotional 

development; household demographics and information 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 reasons. First, the ECLS-B includes 

rich data from children, parents, and teachers on the independent variables (childrenôs early care 

arrangements) and child outcomes (math, literacy, and approaches to learning). Second, the 

ECLS-B collected extensive information about family background characteristics, the parentôs 

preferences for various care characteristics, and child characteristics. And, many of these 

variables are collected at each of the studyôs four waves (9-months, 2-years, 4-years and 

kindergarten entry). Consequently, this study can (1) establish temporal ordering when 

predicting care arrangements (i.e. the ócauseô precedes the óeffectô) and (2) statistically account 

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 literature using the kindergarten cohort 

of ECLS-K. Finally, because this dataset is nationally representative, it is possible to generalize 

to the larger population of Latino American children. 

Analytic Sample 
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The analytic sample was first restricted to Latino American children (n ~ 2,200)
1
. 

Racial/ethnic information was self-reported by parents, and includes those children with origins 

in Central America, South America, Mexico, and the Caribbean (Cuba, Dominican Republic, and 

Puerto Rico). Next, the analytic sample was restricted to Latino American children who had 

complete data on the independent variable (care arrangement), dependent variables, and a non-

missing value on the sampling weight (WK1C0). After these restrictions 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. Sixteen percent of children were missing 

information about their care arrangement the YBK. For outcome 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 

ñcompleteò data sets (McCartney, Burchinal, & Bub, 2006), which are then 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 regression switching protocol using chained equations. The MI command is a wrapper 

command for ICE, which allows users to utilize the official MI 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 MI prefix for 

                                                           
1
 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 

between different care arrangements and childrenôs math, literacy and approaches to learning 

outcomes at the fall of kindergarten. PSM techniques allow researchers to mimic a randomized 

experiment by matching children in the ñtreatmentò group (e.g. Head Start) with individuals 

from the ñcontrolò group (e.g. parental care) who are similar on a set of pre-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 one-dimensional 

summary of the conditional probability of receiving the treatment given the individualôs 

observed characteristics (Rosenbaum & Rubin, 1983). For example, the propensity score could 

represent a childôs likelihood of enrolling in center care (as opposed to parental care) given his or 

her individual and family characteristics. This is expressed mathematically in Equation (1), 

where CAi is the childôs care arrangement and xi is a set of known covariates that influence a 

familyôs likelihood of using a particular care arrangement. 

 (1) Pr(CAi = 1| xi) 

The propensity score was estimated using a series of logit models for each dichotomous 

comparison, where the treatment group is equal to ñ1ò and the comparison group is equal to ñ0ò.  

Using this logic, this study estimated ten logit regressions:  

¶ Head Start vs. (1) Pre-Kindergarten (2) Other center-based care (3) Other home-based care 

(4) Parental care 
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¶ Pre-Kindergarten vs. (1) Other center-based are (2) Other home-based care (3) Parental care 

¶ Other center-based care vs. (1) Other home-based care (2) Parental care 

¶ Other home-based 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 variables (childôs math, reading, and approaches to learning) and (2) the 

dichotomous variable indicating treatment status. Variables that were 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, but statistically non-significant, were also added. To improve 

our ability to estimate causal pathways, only predictors measured before the 9-month wave, or 

that are time invariant, were used. This ensures that the ócauseô precedes the óeffectsô and that the 

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 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 when they are not. 

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 common 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, 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 & Kopeinig, 2008).  

Checking balance. Rosenbaum and Rubin (1985) suggest checking two indicators when 

assessing balance: (1) standardized bias and (2) t-tests. 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 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 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 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). In 

some instances, a mean bias of 5% was not attained, and this is documented in Table 7.  
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Stata also produces t-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 be non-significant after matching. For this 

dissertation, models were re-estimated until all covariate t-tests were non-significant (p > .10).  

Estimating the effects. After estimating the propensity score and matching the treatment 

and control groups, the next step was to estimate the difference in childrenôs outcomes that result 

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 matched children 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, non-response, and the clustered sampling 

design, ECLS-B recommends using survey weights. In order to apply survey weights when 

conducting PSM analyses and multiple imputation, the following steps were taken: (1) 

Normalize the ECLS-B base weight (WK1C0) 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 used in the PSM 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. Childrenôs math and literacy scores were measured during the fall of 

kindergarten. These tests were designed for the ECLS-B, and were made to complement the 
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assessments used for the Kindergarten cohort of the ECLS data collection (ECLS-K). The math 

assessment included questions about number sense, properties and operations; measurement; 

geometry and spatial sense; data analysis, statistics and probability; and, patterns, algebra, and 

functions. The literacy assessment included questions about childrenôs basic skills (e.g. oral 

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 non-English-speaking homes 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 correctly were then 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 to calculate IRT scores and so the data were discarded 

by NCES. 

Approaches to learning. During the fall of kindergarten, childrenôs kindergarten 

teachers rated the child on a 1-4 scale (1 = never to 4 = very often) on several items to describe 

how often the child 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 center-based care, parental care, or other home-based 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 reflects the childôs care arrangement during the 

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 attends Head Start on a regular basis 

were categorized as Head Start, regardless of the number of hours they attended. Children were 

categorized as attending a pre-kindergarten arrangement if: (1) the mother reported that the child 

was not in Head Start, and (2) the mother reported that the child currently attended center based 

care, and (3) the mother reported the center was a ñpre-kindergartenò, or¸ the mother reported 

that the center is located in a public school, or, the teacher reported that the center is pre-

kindergarten in a public school. The other center-based care arrangement includes children 

whose mother reported that the child currently attends a center-based care arrangement that was 

not Head Start or pre-kindergarten, and includes options such as day care and nursery school. 

The other home-based care includes children whose mother reported that the child receives care 

from relatives or non-relatives on a regular basis, at least 8 hours a week, and is not in any center 

care.  Parental care includes children who did not receive Head Start, pre-kindergarten, other 

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

Predictor variables used to estimate propensity score. A variety of variables were used to 

estimate the propensity score, including prior care arrangement, as well as child and family 

characteristics. Variables were measured at the 9-month wave, unless otherwise noted. 

Prior care arrangement. The care arrangement variable was measured at the 2-year wave 

and included three mutually exclusive categories: center-based care, parental care, or other 

home-based care. Children whose mothers reported that they currently attended a center based 
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program were categorized as center-based 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 other home 

based care, were categorized as parental care.  

Child characteristics. Child characteristics, drawn from the 9-month wave, included: 

gender (1= female, 0 = male), health status (a continuous variable where 0 = poor, 5 = 

excellent), whether the child was low birth weight, whether the child has a disability (a 

dichotomous variable where ñ1ò indicates parent report of blindness, deafness, cleft lip, heart 

deficit, Downs Syndrome, Turners, Spina Bifida, or other special needs), cognitive and 

psychomotor skills (fine and gross motor), using the short form of the Bayley Scale of Infant 

Development-Second Edition (BSID-II; Bayley, 1993). 

Family characteristics. Family characteristics were collected from the 9-month wave 

(unless otherwise noted). They include: maternal education (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); social services receipt (a 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 child), the motherôs age at the 

childôs birth (continuous), marital status (a series of dichotomous variables, including: married, 

cohabitating or single), religiosity (a categorical measure of how often the family attends 

religious services, where 0 = never and 4 = nearly every week or more), number of older 

siblings, number of younger siblings (measured at 2-year wave), number of non-sibling 

household members, urbanicity (a series of dichotomous variables; large urban, less urban, and 
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rural), how often the child is read to (continuous; ranging from not at all to every day), mother 

report of overall difficulty of raising child (continuous, ranging from 1 = not at all difficult to 5 = 

very difficult), motherôs belief that other mothers are too permissive (1 = most mothers let their 

children get away with too much, 0 = most mothers do a pretty good job of raising their child), 

motherôs belief that 1 year olds know right from wrong (1 = agree, 0 = disagree), motherôs 

immigrant status (1 = foreign born, 0 = bon in the United States, measured at 2 year wave), how 

well the mother speaks English (continuous variables, ranging from very well = 0 to not well at 

all = 4), Latino group (a series of dichotomous variables drawn from birth certificate data to 

indicate whether the mother is Mexican, Central/South American, other Latino, or not-Latino).  

Income and work characteristics. Measures of motherôs work characteristics include: the 

number of weekly hours worked (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 birth, work 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). The number of weekly 

hours worked by the father was also available 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 income was created using a 12-level categorical variable, which ranged from 

$5,000 or less to $200,001 or more. A new, continuous variable was created, using the median 

value of each category. Socioeconomic status (SES) was a continuous, composite variable 

created by NCES to incorporate mother and fatherôs education, mother and fatherôs occupation 

status, and household income. 
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Care preferences. Parents were asked to rate whether 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 when child 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 percentages are presented in Tables 1 and 2. Results show 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 (79%). Several 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 activities 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 

of center-based care; 24% attend Head Start, 27% attend pre-kindergarten, and 15% attend some 

other form of center care. The others attend parental care (24%) or other home-based care (11%).     

Propensity Score Matching (PSM) Models 

 Model fit.  The mean standardized bias for each PSM model is presented in Table 7. The 

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 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 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, 2010). As seen in Table 7, most PSM models 

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

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

vs. Head Start for White childrenôs ATL outcomes [2] parent vs. center for Black childrenôs 

math and reading outcomes).  

 Math outcomes. According to the PSM models, few differences emerged among the 

different care arrangements (Table 3). First, with parental care as the reference group, no 

differences emerged. Second, with home-based care as the reference group, only one difference 

emerged; Latino children in other-center care scored 4.94 points higher than Latino children in 

home-based care (p = .002; Effect Size [ES] = 0.52). Finally, comparisons among the three 

center types showed just one significant contrast. Latino children in Head Start scored 2.65 

points lower on math than those in other-center care (p = .048; ES = 0.30).  

Literacy outcomes. Of those positive associations found, most were for childrenôs 

English literacy outcomes (Table 3). First, with parental care as the reference group, only one 

contrast was significant. Children in Head Start scored significantly higher than those in parental 

care on the literacy assessment by 4.65 points (p = .004; ES = 0.35). Second, with home-based 

care as the reference group, children in center-based care (including Head Start, pre-k, or other-

center) scored significantly higher than home-based care on the literacy assessment by about 5 ï 

6 points (ES = 0.43 for Head Start, 0.40 for pre-k, and 0.37 for other-center). Finally, no 

significant differences were found among the three center care arrangements when literacy was 

the outcome. 
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Approaches to learning outcomes. Finally, no significant differences between care 

arrangements emerged when approaches to learning was the outcome.   

Robustness Checks 

Bonferonni correction. When testing multiple hypotheses, the possibility of Type I error 

increases (family-wise error rate). Type I error occurs when the null hypothesis (H0) is rejected, 

when it is actually true (i.e. a false positive). Bonferonni corrections can be used to adjust for the 

family-wise error rate, so that Type I error is greatly reduced. This correction is calculated using 

the formula: ŬBon = Ŭ/k (Narum, 2006), where k = the number of tests performed and Ŭ = 0.05, 

the alpha level typically used in social sciences. For this chapter, k = 30 (3 outcomes [math, 

literacy, approaches to learning] * 10 care arrangement comparisons [e.g. parental vs. home, 

parental vs. HS, parental vs. pre-k, etc.]). So, the Bonferroni corrected critical value, where k = 

30 and Ŭ = .05 (ŬBon = .05/30) is equal to .002. If the Bonferroni correction is used, none of 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 models yield very similar estimates as the basic propensity 

score models (Table 4). Only two substantive differences emerge. First, according to OLS 

models, children in other center care outperform those children in parental care by about 4.5 

points on literacy (p = .007). However, according to basic PSM models, the difference is much 

smaller (0.59 points) and is non-significant. This difference suggests that there may be important 

selection processes into the other-center group that are not modeled well in the OLS models. If 

the association between other-center care and literacy outcomes is stronger among families least 

likely to attend other-center care (relative to those more likely to attend other-center care), then 
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excluding cases with small propensity scores from propensity score models will yield a smaller 

estimate. As such, this suggests that comparisons between other-center care and parental care 

that do not account fully for selection into other-center care may overestimate the impact of 

other-center care on literacy outcomes.  

Second, PSM models suggest that Head Start is positively associated with literacy scores, 

relative to parental care (4.65 points, p = .004). However, according to the OLS models, the 

difference is much smaller (2.45 points) and non-significant (p = .115). Again, this difference 

suggests that there may be important selection processes into the treatment group (Head Start) 

that are not modeled well in the OLS models. 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 the same results when approaches to learning 

was the outcome. All contrasts remained non-significant. 

PSM models with same-wave controls. A second set of PSM models added additional 

covariates, which were measured at the same wave as the treatment, including: childôs age, 

whether child was in multiple care arrangements, and the motherôs report of how difficult it was 

to find the care she desired for the child. This approach was taken because these variables were 

not measured before the treatment. PSM experts advise against using these variables in the initial 

step when predicting the propensity score (Caliendo & Kopeinig, 2008).  

For math outcomes, PSM models with same-wave controls were generally the same as 

the first set of PSM models (Table 5). Latino American children in other-center care still 

outperformed those in home-based care on math (B = 4.07, p  = .010).  And, all non-significant 

contrasts in the basic PSM models remained non-significant in the models that added additional 
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same-wave controls. However, the difference between those children in Head Start and other-

center care was no longer significant for math outcomes. This change is likely attributed to the 

childôs age, which was the only significant covariate in the model.   

For literacy outcomes, PSM models with same-wave controls were again generally the 

same as the first set of PSM models (Table 5). Latino American children in pre-kindergarten still 

outperformed those in home-based care (B = 5.85, p = .007). Moreover, all non-significant 

contrasts in the basic PSM models remained non-significant in the models that added additional 

same-wave controls. However, the PSM models with same-wave controls did yield three 

different estimates than the basic PSM models. First, once same-wave controls were added, 

differences between Head Start and parental care were smaller and no longer significant. Two 

significant covariates, childôs age and difficulty finding care, are likely contributing to this 

change. By comparing children to who have similar ages at the time of assessment and whose 

parents had similar difficulty levels finding child care, the difference in literacy outcomes is 

washed out.  

Second, once the same-wave controls were added, the difference between home-based 

care and two center arrangements (Head Start and other-center) lost significance, despite 

remaining modest in size. In both models covariates were all non-significant, making it unclear 

which factors are helping to explain the differential. Nevertheless, this still suggests that there are 

likely important, yet unaccounted for, factors that explain selection into center-based care 

arrangements. And, when these factors are not accounted for, the center-care arrangement 

estimates (relative to home-based care) may be biased and overestimated. 

Finally, both PSM and PSM models with additional same-wave controls yielded the same 

results when approaches to learning was the outcome. All contrasts remained non-significant. 
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Ethnic comparisons. Contrasts were also conducted for Black and White children to see 

if similar trends would emerge for these groups (Tables 6).
2
 Some different trends for math 

outcomes emerge across the three ethnic groups. In general, results are more robust for Black 

children than Latino American children. Many of the contrasts that only approached significance 

for Latino American children are highly significant among Blacks. For example, with home-

based care as the reference group, the trends suggest that center-based care (including Head 

Start, pre-kindergarten and other-center) produce larger gains for math in kindergarten. However, 

these differences are more consistent and highly significant for Blacks than for Latinos. No PSM 

models are significant for Whites.  

For literacy outcomes, PSM results are quite similar for Blacks and Latinos. However, 

Black children in pre-kindergarten score much higher on literacy than their same-ethnicity peers 

in parental care (9.41 points, p = .003; ES = 0.68). This contrast is not significant for Latinos or 

Whites. Finally, for approaches to learning, few differences emerge across the three ethnic 

groups. For the most part, care arrangement is not significantly associated with childrenôs scores. 

However, for Blacks, we see a positive association between pre-kindergarten and approaches to 

learning, relative to parental care (0.27 points, p = .030; ES = 0.41). And, for Whites, we see a 

negative trend for outside care relative to parental care. However, only those in other-home care 

score significantly lower (-0.24 points, p = .010, ES = -0.43).  

Quality controls. To better understand why some care arrangements are associated with 

greater math and literacy gains in kindergarten, robustness checks were conducted using 

classroom quality controls. The preferred approach would have been to use the standardized 

measures of quality collected by ECLS-B, including 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 analyses. As such, results should be interpreted with caution.  
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Scale (ECERS) and Family Day Care Environmental Rating Scale (FDCRS). However, 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 significant differences. 

Second, there are high rates of missingness on these data. Third, researchers have been dissuaded 

from analyzing these data due to low criterion validity (Gordon, Fujimoto, Kaestner, Korenman, 

& Abner, 2012).  

As an alternative, this study uses several variables as proxies for quality, including care 

providerôs highest level of education and number of years working in early childhood education, 

number of other children, number of books, and time spent on reading and math activities. 

Because this information is only available for the childôs primary care arrangement, these 

analyses use a subsample of children for whom the care arrangement variable is also the childôs 

primary care arrangement. (For example, if a child spends 5 hours in Head Start and 15 hours in 

pre-kindergarten, this child would be categorized in 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 

arrangements), only those contrasts that include home or center arrangements as the reference 

group are re-analyzed here. 

Descriptive information about these proxy variables is presented in Table 8. Notable 

differences are apparent between home-based care and the three center based arrangements.
3
 

Children in home-based care have providers with lower levels of education, who are less likely 

to have a CDA or ECE credential, and have less experience working with young children. There 

are typically fewer children in home-based care, but also fewer books and less time spent on 

                                                           
3
 Stataôs MI: SVY command (which is used to analyze multiply imputed, weighted data) does 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 home-based 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 center-based care, they may resort to home-based care arrangements.  

 Results from the OLS models show that differences previously seen between care 

arrangements can be explained by quality of the care arrangement (Table 9). By comparing the 

OLS models before and after quality controls are added, one can see that the coefficient for care 

arrangement decreases in magnitude and significance once quality variables are included. For 

math, the OLS models show that Latino children in other-center outperform their same-ethnicity 

peers in other-home care by 2.66 points (p = .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 points, p = .424). For literacy, the OLS models show that Latinos in 

Head Start, pre-kindergarten and other-center score 5 ï 6 points higher than their same-ethnicity 

peers in other-home. Again, this is consistent with the basic PSM model results described 

previously. However, once quality controls are added to the model, these results decrease in size 

and are no longer significant (p > .10).  

Discussion 

Using a nationally representative sample of Latino American children, this chapter 

examined the links between different care arrangements measured the year before kindergarten 

(Head Start, pre-kindergarten, other-center, parental, other home-based care) and school 

readiness outcomes measured at the fall of kindergarten (math, literacy, and approaches to 

learning). Several hypotheses were formulated at the onset of this study, which were only 

partially supported.  
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First, I hypothesized that Latino American children would score higher on math and 

literacy after attending center-based care (Head Start, pre-kindergarten, or other-center) than 

parental or home-based care. Consistent with this hypothesis, several significant contrasts 

emerged according to the propensity score models. Latino children in Head Start scored 

significantly higher on the literacy measure than their same-ethnicity peers in parental care. And, 

Latino children in center-based care (including Head Start, pre-k, or other-center) scored 

significantly higher on the literacy measure than same-ethnicity peers in home-based care. For 

math, two significant contrasts emerged; Latino children in other-center care scored higher than 

Latino children in home-based care and Head Start. No significant contrasts emerged for 

approaches to learning outcomes.  

 Several results proved to be contrary to hypotheses. First, with parental care as the 

reference group, only one significant contrast emerged. This was counter to my hypothesis that 

Latino children in all center-based arrangements (including pre-kindergarten and other center) 

would outperform those in parental care on math and literacy outcomes. At first, this finding 

seemed especially surprising, given that Latino children in the three center-based care 

arrangements did indeed score higher on literacy measures compared to those in other forms of 

home-based care. Nevertheless, it may not be so surprising given literature that shows Latino 

families emphasize cultural values such as respect, interdependence, loyalty, and warmth 

(Altarriba & Santiago-Rivera, 1994; Calzada et al, 1999; Griffith et al., 1998; Triandis et al., 

1984), which may in turn promote high quality interactions between parents and children in 

parental care. Indeed, theoretical and empirical work show interactions between children and 

adults are paramount for childrenôs development (Mashburn et al., 2008; Vygotsky, 1978).  
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While few contrasts were significant between centers and parental care, Latino children 

in the three center-based arrangements scored significantly higher on literacy in kindergarten 

compared to those children in other home-based care. These gaps led to additional exploration of 

descriptive data from the ECLS-B on structural indicators of care quality. These analyses 

revealed that the quality of care in other home-based care is lower than center-based care for 

Latino children. To test whether these differences in the quality of care explains the achievement 

gaps between centers and home-based care for Latino children, I ran additional OLS models that 

controlled for several indicators of quality (e.g. caregiver education, years experience working 

with young children, class size). These robustness checks did indeed show that the difference 

between center care and other home based care decreased in magnitude and significance once 

quality variables were included.   

This finding, which shows that the achievement gap between Latino American children 

in centers and homes decreases once models account for structural quality indicators, has 

significant policy implications. Many researchers and policymakers have encouraged policies 

that increase enrollment of Latino children in center-based care to prepare them for kindergarten 

(Magnusnon & Walfogel, 2005). However, given my findings, one viable alternative is to design 

policies that improve the quality of home-based care. This approach may be more promising than 

policies aimed at boosting enrollment of Latino children in centers, given research that outlines a 

host of cultural (e.g. immigrant status, language status) and economic reasons for low enrollment 

rates among Latino families (Early & 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 of home 

based care.  
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Exactly how policies can improve the quality of home-based care for Latino children is a 

question that remains. Such a question requires a systems perspective, which considers policies 

at the programmatic level as well as to infrastructure (e.g. data systems, licensing, professional 

preparation, funding and financing, accountability; Kagan & Cohen, 1997). From this 

perspective, policies that aim to improve quality of home-based care for Latino children must 

consider a host of issues, such as: appropriate assessments for linguistically diverse populations, 

how to engage linguistically and ethnically diverse families, professional development for 

monolingual and bilingual educators of Latino children, and public support for publicly funded 

programming for Latino parents, many of whom are immigrant families. While many of these 

issues are of importance to both center- and home-based 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 home-based care. For example, within unregulated care, there are important 

distinctions to be made such as relative vs. nonrelative care, paid vs. non-paid care, and public 

vs. private pay (McCabe, 2012). Second, when policymakers consider new policy approaches for 

home-based care providers, it will be important to consider how family care providers perceive 

their role as a care provider ï and whether this perception differs from center-based providers 

(Swartz, 2012). Home-based providers may consider their role more as a motherly figure, 

whereas center-providers may consider their role to be more professional. This may be especially 

true for ethnically and linguistically diverse populations. As such, there are important policy 

implications of this research. For example, home-based providers might be more willing to 

participate in a quality improvement initiative that is framed as ñfamily strengtheningò rather 

than ñquality ratingò if they view their role more as a motherly figure than a child care 
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professional (McCabe, 2012). Finally, it is important to highlight that this question of how policy 

can improve quality in home-based care is a looming question for all children in home-based 

care. However, subgroup analyses are essential in order to understand how policies should be 

tailored to address the specific needs of for cultural and linguistic minority groups.  

Second, contrary to hypotheses, very few differences emerged when math was the 

outcome. I hypothesized that children in the three types of center-based care would score higher 

on math at kindergarten entry compared to those in parental or other home-based care. However, 

only children in other-center care scored higher than those in other-home based care on math. 

After controlling for quality proxies in the robustness checks, this difference was no longer 

significant.  

This finding might suggest that early educators are not doing enough to promote math 

education among young children. Research that shows teacherôs math-related talk is positively 

associated with childrenôs outcomes (Klibanoff, Levine, Huttenlocher, Vasilyeva, & Hedges, 

2006); and yet, early educators receive little preparation or training related to teaching 

mathematics (Ginsburg et al., 2006). This problem is amplified by the fact that many early 

educators are also ill prepared to serve children from linguistically diverse backgrounds 

(Karabenick & Noda, 2004; Walker et al., 2004; Zehler et al., 2003). The policy implications of 

this finding are great. Fewer than one third of states actively fund professional development 

training and/or technical assistance to early child care providers who work with dual language 

children (Ewen, Nelson & Matthews, 2008). Given the growing number of DLL Latino children 

in the United States (Hernandez et al., 2009), it will become increasingly important in coming 

years for states to provide early educators with professional development opportunities related to 

mathematics education in early childhood, especially for linguistically diverse children.  
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Next, I hypothesized that there would be differences among center-based care 

arrangements, such that Latino American childrenôs school readiness skills would benefit the 

most from pre-kindergarten, followed by Head Start and other-center care. However, contrary to 

hypotheses, results showed that in general, the magnitude of associations do not differ across the 

three center-based arrangements. Just 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 same-ethnicity peers in other-center care.  

These findings can be compared to a recent study by Zhai, Brooks-Gunn and Waldfogel 

(2011). In this study researchers compare Head Start to pre-kindergarten and other-center 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 in pre-kindergarten and other center-based care. 

However, whereas this study did not find any differences among the centers for approaches to 

learning, Zhai and colleagues (2011) did in fact find significant, positive associations between 

Head Start and similar measures of attention and behavior. In their study, Head Start was 

associated with a reduction in attention problems and externalizing problems relative to other 

center-based care and improvements in social competency relative to pre-kindergarten and other 

center-based care.  

This discrepancy in findings might be an artifact of how the outcomes are measured. In 

this study, approaches to learning is an average of several different skills (attentiveness, task 

persistence, eagerness to learn, independence, flexibility, and organization). Alternatively, Zhai 

and colleagues (2011) look at several of these skills as separate measures. It is possible that 

center-based care affects some skills (e.g. attention, Zhai et al., 2011) more than others. If this is 
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the case, there may be too much measurement error to detect significant differences using the 

approaches to learning outcomes, when several skills are averaged together. 

 Finally, post-hoc analyses revealed that only a few of the significant estimates were 

robust. Indeed, using a Bonferonni-adjusted p-value to adjust for family-wise error rate, none of 

the contrasts were significant for Latino American children. Using a conventional p-value (Ŭ = 

.05), just two comparisons were robust across OLS, PSM and PSM models with additional 

controls, including: (1) Latino children in other-center scored higher than those in other-home on 

math outcomes and (2) Latino children in pre-kindergarten scored higher than those other-home 

on literacy.  

 These findings are consistent with previous research that examines the association 

between center-based care and kindergarten outcomes for Latino children. First, the positive 

associations between pre-kindergarten and literacy outcomes has been shown previously using 

data from Tulsa, Oklahomaôs pre-kindergarten programs (Gormley, 2008). Moreover, the 

association between other-center and math outcomes is consistent with Crosnoeôs (2007) work 

with Mexican immigrant children. Finally, these findings are consistent with Bassokôs (2010) 

study which also found that Latino children in Head Start score about one third of a standard 

deviation higher on literacy measures than Latino children in parental care.   

So many null results underscore the need for more research to understand how centers 

can best serve Latino American children. First, more research is needed to understand whether 

certain characteristics of center-based arrangements can promote positive approaches to learning 

outcomes among Latino children. While this study suggests that center-based care is not 

associated with Latino childrenôs approaches to learning outcomes, other research shows that 

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 understand how child care arrangements affect 

childrenôs native language development. This is an important limitation of the ECLS-B study, 

which did not assess childrenôs Spanish-language skills. While some children took Spanish-

language literacy assessments if they did not pass the English-language screener, these data were 

discarded by ECLS-B because too few children were assessed in Spanish to compute the IRT 

scale scores accurately. It is reasonable to assume that many childrenôs native language skills do 

not improve as a function of attending center-based care, given that ECLS-B data shows the 

majority of center-based providers are English-speakers. Unfortunately, because the ECLS-B did 

not assess Spanish-language skills, this question cannot be probed with the available 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 in the 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 researcherôs part about how 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, 

researchers may 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 limited information 

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 research is needed to understand how quality of different care arrangements 

affects Latino American childrenôs outcomes. While this study used several variables as proxies 

of classroom quality, this approach is certainly not preferable given that validated, standardized 

assessments of quality do exist. While the ECLS-B did collect such data using the ECERS-R, it 

was not possible to analyze these data because of high rates of missingness. Moreover, given that 

recent studies show that this instrument has weak psychometric properties (Gordon, Fujimoto, 

Kaestner, Korenman, & Abner, 2012), it is not clear that using the ECERS-R would have been 

much more informative. The authors of this study find few significant associations between 

ECERS-R scores and child outcomes. And, when significant associations did emerge, the effect 

sizes were generally small. Because of these concerns, I chose to analyze the classroom quality 

proxy variables instead. Nevertheless, it is necessary to recognize that these variables do not 

capture the full picture of classroom quality. Rather, they only capture a few aspects of structural 

quality. Most importantly, they do not capture aspects of process quality, such as interactions 

between teachers and children, which has been cited as the most critical aspects of classroom 

quality for childrenôs development (Mashburn et al., 2008).  
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Table 1.  

Descriptive Statistics for Latino Children in the ECLS-B Sample 

 % 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 in the 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/Voc-tech program 22  

BA or higher 9  

Marital status   

Married 56  

Cohabitating  24  
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Single   20  

Reading books   

Not at all 20  

1-2 times/week 42  

3-6 times/week 17  

Every day  21  

Urbanicity    

Urban area 88  

Urban cluster 9  

Rural  4  

Social services   

Welfare 10  

WIC 75  

Medicaid/CHIP (child) 69  

Food stamps 21  

Childcare preferences      

Training   1.88 

Sick care  1.72 

Close  1.72 

Cost  1.72 

Size  1.74 

Speaks English  1.42 

Care arrangement, YBK   

Head start 24  

Pre-K 27  

Other CB 15  

Other Home 11  

Parental 24  

Care Arrangement, 2 years   

Center 9  

Other Home 31  

Parental 60  

Care Arrangement, 9 months   

Center 4  

Other Home 37  

Parental 59  
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Table 2.  

Descriptive Statistics for Latino Children in the ECLS-B sample, by care arrangement the YBK 

 Head Start Pre-K 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  7  

Child has disability 5  3  3  2  4  

Motherôs English   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  
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Siblings  1.04  0.82  0.82  0.95  1.39 

Income  24,103  

50,43

0  

50,43

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  

WIC 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  

Other Home 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 and 

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

measured at 9-months, except when noted otherwise. YBK = ñYear Before Kindergartenò, WIC 

= ñWomen, Infants, and Childrenò, CHIP = ñChildren's Health Insurance Programò 

  



64 
 

 
 

Table 3. 

Associations between Care Arrangement (the year before kindergarten) and kindergarten 

readiness for Latino American children in the ECLS-B, using Propensity Score Matching 

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 Head Start 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 

 



65 
 

 
 

Table 4. 

Associations between care arrangement (the year before kindergarten) and kindergarten 

readiness for Latino American children in the ECLS-B, 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 models.  
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Table 5. 

Associations between care arrangement (the year before kindergarten) and kindergarten 

readiness for Latino American children in the ECLS-B, using Propensity Score 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 



67 
 

 
 

  
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 age (months) 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 Head Start 
 

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) 
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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 age (months) 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 



70 
 

 
 

  
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 
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Difficulty finding care 

  
  

(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's age (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 



72 
 

 
 

  
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 

          

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

age, multiple care arrangements, and difficulty finding desired care ("supply").   
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Table 6. 

Associations between care arrangement (the year before kindergarten) and kindergarten 

readiness for children in the ECLS-B, using Propensity Score Matching, by race/ ethnicity 

 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 
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center Head Start 0.02 (0.10) 0.806 0.01 (0.16) 0.952 

pre-k Head Start -0.07 (0.07) 0.265 -0.10 (0.09) 0.252 

  



77 
 

 
 

Table 7.  

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

       Latino 

Control Treatment Outcome Common  

Support  

Caliper Trim  

(%) 

% Mean Bias 

parental other home Math & Reading no 0.02 n/a 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 n/a 5.33 

  ATL no 0.01 n/a 3.26 

       

parental Head Start Math & Reading yes 0.01 2 3.39 

  ATL no 0.01 n/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 pre-k Math & Reading yes 0.035 5 4.66 

  ATL yes 0.01 n/a 4.51 

       

other home Head Start Math & Reading yes 0.04 n/a 6.81 

  ATL yes 0.01 n/a 2.15 

       

center pre-k Math & Reading yes 0.07 n/a 5.98 

  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 0.01 5 2.92 

 

 



78 
 

 
 

Table 7. 

(continued) 

     Black 

Control Treatment Outcome Common  

Support  

Caliper Trim  

(%) 

% Mean Bias 

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 n/a 8.17 

  ATL yes 0.015 10 6.44 

       

parental pre-k Math & Reading yes 0.007 n/a 5.04 

  ATL no 0.007 5 5.68 

       

parental Head Start Math & Reading yes 0.02 n/a 5.09 

  ATL no 0.005 n/a 6.66 

       

other home center Math & Reading yes 0.03 n/a 7.86 

  ATL yes 0.02 n/a 7.28 

       

other home pre-k Math & Reading yes 0.01 n/a 3.81 

  ATL yes 0.01 n/a 4.44 

       

other home Head Start Math & Reading yes 0.01 n/a 3.74 

  ATL yes 0.02 n/a 6.46 

       

center pre-k Math & Reading yes 0.02 n/a 5.41 

  ATL yes 0.022 n/a 5.37 

       

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 
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Table 7.  

(continued) 

White 

Control Treatment Outcome Common  

Support  

Caliper Trim  

(%) 

% Mean Bias 

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 n/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 pre-k Math & Reading yes 0.04 n/a 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 2.32 

       

center Head Start Math & Reading yes 0.01 n/a 6.08 

  ATL yes 0.01 n/a 6.82 

       

pre-k Head Start Math & Reading yes 0.008 n/a 4.87 

  ATL yes 0.008 n/a 5.12 
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Table 8.  

Care characteristics for children in ECLS-B, by care type the year before kindergarten  

 

Head 

Start Pre-K 

Other 

Center Other Home 

 M M M M 

Hours spent in care type 23.05 21.64 21.64 relative: 20.02 

    non-relative: 10.74 

Provider's Highest Education     

Less than high school 0.05 0.05 0.04 0.39 

High School 0.07 0.07 0.14 0.27 

Some college 0.43 0.22 0.37 0.26 

Bachelor's or higher 0.46 0.66 0.45 0.07 

Provider has CDA/ECE credential 0.78 0.70 0.55 0.09 

Number of years working in ECE 13.55 13.09 12.54 11.36 

Number of other children 13.75 13.14 11.68 2.30 

Number of books 85.65 117.34 108.99 52.72 

Time spent on math 129.66 116.01 107.49 59.15 

Time spent on reading 154.35 144.48 136.25 93.07 

Multiple arrangements 0.36 0.28 0.23 0.03 

Difficulty finding care wanted     

A lot 0.08 0.06 0.06 0.11 

Some 0.10 0.16 0.18 0.13 

Little 0.15 0.13 0.15 0.10 

None 0.59 0.55 0.56 0.33 

Haven't found 0.02 0.02 0.02 0.16 

Haven't looked 0.06 0.08 0.03 0.17 

 

Note: CDA = ñChild Development Associateò, ECE = ñEarly Childhood Educationò 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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Table 9. 

Associations between Care Arrangement (the year before kindergarten) and Kindergarten 

Readiness Outcomes in the ECLS-B, using OLS regression, by race and ethnicity  

   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 + 

quality 

1.89 (2.36) 0.424 5.40 (2.31) 0.021 0.43 (1.08) 0.691 

home pre-k OLS 1.49 (1.09) 0.172 4.99 (1.21) 0.000 0.92 (0.78) 0.239 

  OLS + 

quality 

-0.44 (2.37) 0.853 -0.86 (2.38) 0.717 -0.50 (1.33) 0.707 

home HS OLS 2.02 (1.11) 0.070 1.73 (1.22) 0.160 1.47 (1.12) 0.190 

  OLS + 

quality 

0.38 (2.74) 0.890 0.52 (2.13) 0.808 -3.79 (2.67) 0.157 

center pre-k OLS -1.37 (0.81) 0.092 0.55 (0.89) 0.536 -0.05 (0.37) 0.903 

  OLS + 

quality 

-1.23 (1.05) 0.243 0.33 (1.22) 0.787 -0.01 (0.47) 0.991 

center HS OLS -1.60 (0.91) 0.080 -2.13 (0.98) 0.031 -0.10 (0.71) 0.889 

  OLS + 

quality 

-0.43 (1.24) 0.726 -1.86 (1.28) 0.147 -0.87 (0.92) 0.342 

pre-k HS OLS 0.02 (0.73) 0.980 -1.89 (0.74) 0.011 0.73 (0.70) 0.292 

  OLS + 

quality 

0.29 (0.93) 0.759 -1.42 (0.88) 0.109 0.52 (0.87) 0.550 

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 2.59 (1.14) 0.023 

  OLS + 

quality 

5.31 (3.55) 0.136 3.83 (3.34) 0.253 2.97 (1.61) 0.066 

home pre-k OLS 6.27 (1.59) 0.000 5.81 (1.82) 0.002 4.13 (1.10) 0.000 

  OLS + 

quality 

2.83 (3.56) 0.427 -4.50 (3.41) 0.188 4.30 (1.88) 0.023 

home HS OLS 5.64 (1.63) 0.001 1.06 (1.72) 0.537 1.64 (1.53) 0.286 

  OLS + 

quality 

3.94 (4.01) 0.327 -2.33 (2.99) 0.438 -3.13 (3.59) 0.385 

center pre-k OLS 0.71 (1.22) 0.560 1.40 (1.30) 0.284 1.00 (0.54) 0.067 

  OLS + 

quality 

0.59 (1.61) 0.714 0.83 (1.70) 0.625 0.94 (0.67) 0.159 
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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 

  OLS + 

quality 

-0.07 (1.87) 0.971 -1.91 (1.76) 0.277 -1.19 (1.33) 0.372 

pre-k HS OLS -0.54 (1.09) 0.619 -3.47 (1.06) 0.001 -2.05 (0.97) 0.034 

  OLS + 

quality 

-0.27 (1.42) 0.847 -2.88 (1.24) 0.020 -2.44 (1.19) 0.040 

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 + 

quality 

0.09 (0.15) 0.572 -0.04 (0.16) 0.790 0.12 (0.07) 0.077 

home pre-k OLS 0.03 (0.07) 0.668 0.15 (0.09) 0.097 0.09 (0.05) 0.075 

  OLS + 

quality 

0.06 (0.16) 0.709 0.28 (0.17) 0.117 0.12 (0.09) 0.174 

home HS OLS 0.05 (0.08) 0.479 0.00 (0.10) 0.971 -0.00 (0.07) 0.948 

  OLS + 

quality 

0.12 (0.18) 0.513 0.06 (0.16) 0.713 -0.14 (0.16) 0.386 

center pre-k OLS 0.03 (0.06) 0.648 0.07 (0.06) 0.292 0.00 (0.02) 0.936 

  OLS + 

quality 

0.02 (0.07) 0.729 0.01 (0.09) 0.871 -0.04 (0.03) 0.242 

center HS OLS 0.04 (0.07) 0.580 -0.07 (0.07) 0.336 -0.03 (0.04) 0.571 

  OLS + 

quality 

0.07 (0.08) 0.408 0.00 (0.09) 0.956 -0.08 (0.06) 0.150 

pre-k HS OLS -0.00 (0.05) 0.960 -0.13 (0.06) 0.017 -0.05 (0.05) 0.270 

  OLS + 

quality 

-0.01 (0.06) 0.820 -0.03 (0.07) 0.607 -0.06 (0.06) 0.284 

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 born, older and 

younger siblings, house members over age 18, mother's age, socioeconomic status, marital 

status, urbanicity, social service receipt, child care preferences (training, cost, English speaking 

provider), care arrangement at 2 years, degree of difficulty finding desired care, multiple care 

arrangements. OLS models with quality variables also control for: care provider's highest level 

of education, number of years working in early childhood education, number of other children, 
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number of books, time spent on reading and math activities. HS = óHead Startô TX = Treatment 

group, CTRL = Control group 
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Figure 1. Bronfenbrennerôs ecological theory of child development (Dunlop, 2002) 
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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 whether infant care arrangements 

(measured at the 2-year wave) are associated with Latino American childrenôs kindergarten 

readiness. This 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 children one-year and younger are minorities. And, of all 

minorities, the Latino population is the most populous, and fastest growing. Second, the number 

of working mothers with infants, including Latino mothers, has increased precipitously over the 

last several decades (U.S. Bureau of Labor Statistics, 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 

3 ï 4 years. Going forward, it is important for researchers and policymakers to better understand 

how non-maternal care arrangements affect Latino infants in particular.   

Theoretical Framework  

In recent years, economists such as James Heckman have built a strong argument for 

early interventions, based on the concept of skill formation (Heckman, 2006; 2008). The concept 

of skill formation is not a new one; rather, developmental psychologists have worked for decades 

to explain how skills increase in complexity over time (Bornstein & Sigman, 1986; Fischer, 

1980; Piaget & Inhelder, 1969). However, Heckmanôs model goes beyond the discussion of how 

skill formation happens, and includes a series of assumptions that ultimately support the use of 

early interventions for improving the life outcomes of disadvantaged youth.  

First, the theory of skill formation posits that high productivity in adulthood, as 

evidenced by indicators such as educational attainment, wages, and civic engagement, is a 
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product of both cognitive and non-cognitive skills (Heckman, Stixrud, & Urzua, 2006). Indeed, 

research has shown that cognitive skills (measured by aptitude tests, language and/or math 

composites, or academic subject knowledge) as well as non-cognitive skills (e.g. attention skills, 

approaches to learning) are strong predictors of later productivity and academic outcomes 

(Duncan et al., 2007; Farkas, 2003; Heckman & Rubinstein, 2001; Lleras, 2008).   

Second, Heckmanôs (2006; 2008) theory posits that differences in skill formation emerge 

early in life. Indeed, evidence from nationally representative data show significant differences 

emerge between Latino children and their non-Latino White peers by kindergarten; Latino 

children score, on average, 0.77 standard deviations lower in math and 0.52 standard deviations 

lower in reading (Reardon & Galindo, 2009). Whatôs more, these differences persist over time 

because skills increase in complexity over time, such that they are dependent on a childôs current 

and prior skill level. Put simply, ñskill begets skill; motivation begets motivationò (Heckman, 

2008, p. 290). When children lack a strong foundation in the early years, it becomes difficult to 

recoup this loss and the setback persists over time. Indeed, evidence from Reardon and Galindoôs 

(2009) analyses of nationally representative data show that the gaps between Latino and non- 

Latino White children shrink by roughly a third by first grade; however, these gaps are sustained 

in later elementary years.   

Finally, Heckman (2006; 2008) argues that interventions can help close the gaps, 

especially when they occur earlier in life. This logic is perhaps best summarized by Frederick 

Douglas (1818-1895), who once said, ñIt is easier to build strong children than to repair broken 

men.ò Early interventions can help prevent deficits from emerging early on by laying a strong 

foundation. Whatôs more, by investing in earlier interventions, the rate of return is higher, and 

therefore considered more cost effective than later interventions (see Figure 1).  
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While Heckman (2006) makes a compelling argument for center-based care to reduce the 

achievement gap between Latinos and Whites, there is little information about exactly how early 

to begin such interventions. Indeed, this question has been the source of heated debate in recent 

decades. Two conceptual models, the ólost resourcesô hypothesis and the ócompensatory 

educationô hypothesis, provide some insight into this question. The lost resources perspective 

hypothesizes that for children from advantaged families, centers provide less optimal 

stimulation, structure, and support than parental care. However, from the compensatory 

education perspective, children from disadvantaged families stand to benefit from centers 

because they provide more optimal stimulation, structure, and support than parental care 

(Egeland & Hiester, 1995).  

For Latino children, many of whom come from low income families and have parents 

with low levels of education (Chau, Thampi & Wight, 2010; Hernandez, Takanishi & Marotz, 

2009), center- and other home-based 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 values and use 

positive parenting practices that promote interdependence, relational learning, and mutual respect 

(Halgunseth, 2004; Halgunseth, Ispa & Rudy, 2006). These indicators provide more support for 

the lost resources perspective, because centers and other home-based care may not provide the 

same level of support and warmth for young Latino children as their parents do.  

In summary, Heckmanôs (2006) theory of skill formation suggests that early center based 

care may be one approach to reducing the achievement gap between Latinos and their native-

born White peers that is already apparent by kindergarten (Reardon & Galindo, 2009). 

Nevertheless, the age at which it is appropriate for Latino children to enter center of home-based 
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care is still in question. Infancy is a particularly sensitive developmental time, thus warranting 

additional investigation about age of entry into center care. Because center and other home-based 

care may provide Latino children with more access to cognitively stimulating resources, but less 

sensitive caregivers, the advantages and disadvantages of care outside the home may in essence 

ócancel outô. As such, if care arrangements outside the home (including center-care and home-

based care) confer any benefits for kindergarten readiness, they are hypothesized to be small.  

Previous Research 

The number of women who work today is dramatically 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 under 3-years of age worked. For Latino women this number was 

slightly lower (51%), but still represents an important labor force trend (U.S. Bureau of Labor 

Statistics, 2012). As more women with young children enter the labor force, the rates of non-

maternal child care has increased as well. The National Center for Education Statistics reports 

that 23% of children between 1 and 2-years are cared for by relatives, 19% by non-relatives, and 

21% in center care (Mulligan, Brimhall & West, 2005).  

Such trends have motivated researchers to examine the impact of early care arrangements 

on later child outcomes. Randomized evaluations of high quality infant and early childhood 

programs, such as the High/Scope Perry Preschool and Abecedarian project, have shown that 

such programs can have long-term impacts on childrenôs educational outcomes such as high 

school completion and college enrollment (Campbell, Ramey, Pungello, Sparling, & Miller-

Johnson, 2002; Schweinhart et al., 2005). By using random assignment, these evaluations rule 

out threats to internal validity, and thus provide unbiased estimates of the causal relation between 

early education experiences and long-term outcomes. While these findings have been incredibly 
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valuable to the early education field, questions still remain about the generalizability of findings. 

Because both samples consisted of primarily African American children (98% - 100%), it is still 

unclear to what extent these findings are generalizable to Latino children in particular.  

Questions about whether the association between early care arrangements and later 

academic outcomes differs for Latino children have been probed using correlational and quasi-

experimental data. One quasi-experimental study examined the relation between high-quality 

pre-kindergarten programs in Tulsa, Oklahoma and kindergarten readiness (Gormley & Gayer, 

2005). This study found that Latino children gained more from attending pre-kindergarten than 

any other ethnic group on pre-reading, pre-writing and pre-math skills (Gormley & Gayer, 2005). 

Other correlational research shows mixed findings. Using data from the Early Childhood 

Longitudinal Studies, Crosnoe (2007) finds that center-based care is positively associated with 

math scores in kindergarten for Mexican immigrant children. However, other studies using these 

data, find that center based care is not associated with English literacy or approaches to learning 

outcomes in kindergarten for Latino children (Bassok, 2010; Turney & Kao, 2009).  

While there is a growing literature on how care arrangements at 3-4 years is associated 

with later outcomes for Latino children, there is scant information about whether findings would 

yield similar results if care arrangement were measured during infancy. Experimental data from 

the Early Head Start (EHS) evaluations, have provided some insight into this question. In a 

randomized evaluation, children in the treatment group received comprehensive services for 

children 0 to 3 years of age, which were delivered through home visits, child care, case 

management, parenting education, health care and referrals, and family support. EHS had 

positive, but not significant, effects on Latino childrenôs receptive vocabulary scores at 3 years 

(Love et al., 2002). However, at the 5 year and fifth grade waves, no EHS effects were found for 
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Latino children as a whole (Love, Chazan-Cohen, Raikes, & Brooks-Gunn, in press; Vogel, Xue, 

Moiduddin, Kisker, & Carlson, 2010). Together, these results suggest that interventions during 

infancy may have small, short-term impacts on Latino children, but that these effects likely 

dissipate over time. 

Other correlational studies using data from the National Institute of Child Health and 

Human Development (NICHD) Study of Early Child Care find that infant care type is not, in and 

of itself, associated with childrenôs cognitive and language (Belsky et al., 2007; NICHD Early 

Child Care Research Network, 2000). Rather, these studies show that the quality of care is what 

matters. While informative to the field, questions still remain about the generalizability of 

findings, given that these examinations have not looked at Latino children separately nor do they 

include adequate samples of Latino children (only 6% of the NICHD Study of Early Child Care 

sample consisted of Latino children). Moreover, even though one study tested interactions 

between infant care and ethnic group, this test was done using a simple dichotomous variable, 

which did not include Latinos (White/non-Hispanic vs. not White/non-Hispanic; NICHD Early 

Child Care Research Network, 2000). Thus, there may still be important differences in the 

effects of infant care on academic outcomes for Latino children, but the research has not yet 

thoroughly tested this question.  

Present Study 

The present study aims to address these limitations by using nationally representative 

data to examine whether different care arrangements at 2-years (center, parental, or other-home 

based care) impact kindergarten readiness (including math, literacy and approaches to learning) 

for Latino American children.   
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Theoretical and empirical work suggest that there may be both benefits and drawbacks to 

attending center care for Latino children. For example, Latino families exhibit many strengths by 

emphasizing cultural values such as familismo (familism; loyalty to the family unit), respeto 

(respect for self and others), and educación (moral education; Halgunseth, Ispa & Rudy, 2006). 

Nevertheless, many Latino families face significant economic disadvantages (Hernandez et al., 

2009), which may prevent parents from purchasing materials, experiences, and resources for 

their children because they must invest more in immediate, basic needs (Mayer, 1997).  

Empirical studies looking at the association between care arrangements during infancy 

(EHS) and care arrangement at 3-4 years shown mixed findings; some studies show significant 

associations with kindergarten readiness (Crosnoe, 2007; Gormley & Gayer, 2005), while others 

have not (Bassok, 2010; Love et al., in press; Vogel et al., 2010). Based on this collection of 

studies, it is hypothesized that care arrangements outside the home (including center-care and 

home-based care) will have some positive associations with childrenôs kindergarten readiness, 

although the effect sizes are expected to be small. 

Method 

Data Source 

Data for this study are drawn from the birth cohort of the Early Childhood Longitudinal 

Study (ECLS-B). The ECLS-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 

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 at 9-months, 2-years, 4-years, 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 9-months. During the 2-year wave, 9,800 children and families participated (a 

weighted response rate of approximately 93%). By the 4-year wave, 8,900 children and families 

participated (a weighted response rate of approximately 91%). When data collection occurred 

during kindergarten entry (2006-2007), about 7,000 children were assessed. Those children who 

were ineligible for kindergarten because they were too young, as well as those who repeated, 

were assessed in the 2007-2008 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 

from childrenôs mothers, fathers, care providers, and kindergarten teachers. Data cover a variety 

of topics, including the childôs health, motor skills, and cognitive, language and socio-emotional 

development; household demographics and information 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 reasons. First, the ECLS-B includes 

rich data from children, parents, and teachers on the independent variables (childrenôs early care 

arrangements) and child outcomes (math, literacy, and approaches to learning). Second, the 

ECLS-B collected extensive information about family background characteristics, the parentôs 

preferences for various care characteristics, and child characteristics. And, many of these 

variables are collected at each of the studyôs four waves (9-months, 2-years, 4-years and 
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kindergarten entry). Consequently, this study can (1) establish temporal ordering when 

predicting care arrangements (i.e. the ócauseô precedes the óeffectô) and (2) statistically account 

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 literature using the kindergarten 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 ~ 2,200)
4
. This 

information was self-reported by parents, and includes those children with origins in Central 

America, South America, Mexico, and the Caribbean (Cuba, Dominican Republic, and Puerto 

Rico). Next, the analytic sample was restricted to Latino American children who had complete 

data on the independent variable (care arrangement), dependent variables, and a non-missing 

value on the sampling weight (WK1C0). After these restrictions 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. Eight percent of children were missing 

information about their care arrangement at the 2-year wave. For outcome measures, measured at 

kindergarten entry, rates of missingness were 37% for math and reading and 35% for approaches 

to learning.   

                                                           
4
 In accordance with NCES regulations, sample sizes are rounded to the nearest 50.  
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To address the problem of missing data, this study uses multiple imputation to create five 

ñcompleteò data sets (McCartney, Burchinal, & Bub, 2006), which are then 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 regression switching protocol using chained equations. The MI command is a wrapper 

command for ICE, that allows users to utilize the official MI 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 MI prefix for 

regression analyses in Stata, which combines coefficients and standard errors across imputed 

data sets. 

Measures 

Math and literacy. Childrenôs math and literacy scores were measured during the fall of 

kindergarten. These tests were designed for the ECLS-B, and were made to complement the 

assessments used for the Kindergarten cohort of the ECLS data collection (ECLS-K). The math 

assessment included questions about number sense, properties and operations; measurement; 

geometry and spatial sense; data analysis, statistics and probability; and, patterns, algebra, and 

functions. The literacy assessment included questions about childrenôs basic skills (e.g. oral 

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 non-English-speaking homes 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 
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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, but who spoke 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 to learning. During the fall of kindergarten, childrenôs kindergarten 

teachers rated the child on a 1-4 scale (1 = never to 4 = very often) on several items to describe 

how often the child 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 at the 2-year wave and 

included three mutually exclusive categories: center-based care, parental care, or other home-

based care. Children whose mothers reported that they currently attended a center based program 

were categorized as center-based 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 other home based care, 

were categorized as parental care.  

Predictor variables used to estimate propensity score. A variety of variables were 

used to estimate the propensity score, including prior care arrangement, as well as child and 

family characteristics. Variables were measured at the 9-month wave, unless otherwise noted. 

Prior Care Arrangement. The care arrangement variable was measured at the 9-month 

wave and included three mutually exclusive categories: center-based care, parental care, or other 

home-based care. Children whose mothers reported that they currently attended a center based 
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program were categorized as center-based 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 other home 

based care, were categorized as parental care.  

Child characteristics. Child characteristics, drawn from the 9-month wave, included: 

gender (1= female, 0 = male), health status (a continuous variable where 0 = poor, 5 = 

excellent), whether the child was low birth weight, whether the child has a disability (a 

dichotomous variable where ñ1ò indicates parent report of blindness, deafness, cleft lip, heart 

deficit, Downs Syndrome, Turners, Spina Bifida, or other special needs), cognitive and 

psychomotor skills (fine and gross motor), using the short form of the Bayley Scale of Infant 

Development-Second Edition (BSID-II; Bayley, 1993). 

Family characteristics. Family characteristics were collected from the 9-month wave 

(unless otherwise noted). They include: maternal education (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); social services receipt (a 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 child), the motherôs age at the 

childôs birth (continuous), marital status (a series of dichotomous variables, including: married, 

cohabitating or single), religiosity (a categorical measure of how often the family attends 

religious services, where 0 = never and 4 = nearly every week or more), number of older 

siblings, number of younger siblings (measured at 2-year wave), number of non-sibling 

household members, urbanicity (a series of dichotomous variables; large urban, less urban, and 
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rural), how often the child is read to (continuous; ranging from not at all to every day), mother 

report of overall difficulty of raising child (continuous, ranging from 1 = not at all difficult to 5 = 

very difficult), motherôs belief that other mothers are too permissive (1 = most mothers let their 

children get away with too much, 0 = most mothers do a pretty good job of raising their child), 

motherôs belief that 1 year olds know right from wrong (1 = agree, 0 = disagree), motherôs 

immigrant status (1 = foreign born, 0 = bon in the United States, measured at 2 year wave), how 

well the mother speaks English (ranging from very well = 0 to not well at all = 4), Latino group 

(a series of dichotomous variables drawn from birth certificate data to indicate whether the 

parent is Mexican, Central/South American, other Latino, or not-Latino).  

Income and work characteristics. Measures of motherôs work characteristics include: the 

number of weekly hours worked (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 birth, work 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). The number of weekly 

hours worked by the father was also available 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 income was created using a 12-level categorical variable, which ranged from 

$5,000 or less to $200,001 or more. A new, continuous variable was created, using the median 

value of each category. Socioeconomic status (SES) was a continuous, composite variable 

created by NCES to incorporate mother and fatherôs education, mother and fatherôs occupation 

status, and household income. 
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Care preferences. Information about mothersô preferences regarding characteristics of 

their childôs care arrangement was collected during the 9-month wave. Parents were asked to rate 

whether 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 when child is sick, a place close to home, 

a reasonable 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 at 2-years of age and childrenôs math, literacy and 

approaches to learning outcomes at the fall of kindergarten. PSM techniques allow researchers to 

mimic a randomized experiment by matching children in the ñtreatmentò group (e.g. Head Start) 

with individuals from the ñcontrolò group (e.g. parental care) who are similar on a set of pre-

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 one-dimensional 

summary of the conditional probability of receiving the treatment given the individualôs 

observed characteristics (Rosenbaum & Rubin, 1983). Put differently, the propensity score 

represents the childôs likelihood of enrolling in a given care arrangement given his or her 

individual and family characteristics. This is expressed mathematically in Equation (1), where 

CAi is the childôs care arrangement and xi is a set of known covariates that influence a familyôs 

likelihood of using a particular care arrangement. 
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 (1) Pr(CAi = 1| xi) 

The propensity score was estimated using a series of logit models for each dichotomous 

comparison, where the treatment group is equal to ñ1ò and the comparison group is equal to ñ0ò.  

Using this logic, this study estimated three logit regressions: (1) Center-based care vs. Other 

home-based care (2) Center-based care vs. Parental care and (3) Other home-based 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 variables (childôs math, reading, and approaches to learning) and (2) the 

dichotomous variable indicating treatment status. Variables that were 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, but statistically non-significant, were also added. To improve 

our ability to estimate causal pathways, only predictors measured before the 9-month wave, or 

that are time invariant, were used. This ensures that the ócauseô precedes the óeffectsô and that the 

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 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 
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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 and (2) when few good matches are available the estimates become 

less precise (Caliendo & Kopeinig, 2008).  

Overlap and common 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, 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 & Kopeinig, 2008).  

Checking balance. Rosenbaum and Rubin (1985) suggest checking two indicators when 

assessing balance: (1) standardized bias and (2) t-tests. 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 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 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 after matching. 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 documented in Appendix C 

and D.  

Stata also produces t-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 be non-significant after matching. For this 

dissertation, models were re-estimated until all covariate t-tests were non-significant (p > .10).  

Pseudo-R2. This measure indicates how well the covariates explain participation 

probability (Caliendo & Kopeinig, 2008). The pseudo R
2
 should be significant after matching 

and close to one. Models were re-estimated until this standard was met. 

Estimating the effects. After estimating the propensity score and matching the treatment 

and control groups, the next step is to estimate the difference in childrenôs outcomes that result 

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. Center Care) 

compared to the outcomes of matched children 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, non-response, and the clustered sampling 

design, ECLS-B recommends using survey weights. In order to apply survey weights when 

conducting PSM analyses and multiple imputation, the following steps were taken: (1) The 

ECLS-B base weight (WK1C0) 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 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 displayed in Table 1. Results show 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 (79%). Several 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 activities 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 of center-based 

care; 24% attend Head Start, 27% attend pre-kindergarten, and 15% attend some other form of 

center care. The others attend parental care (24%) or other home-based care (11%).     

 In Table 2, weighted descriptive results for Latino children are presented by care 

arrangement at the 2 year wave.
5
 The majority of mothers of children in parental care 

arrangements are foreign-born (61%), of Mexican descent (63%), not in the labor force (60%), 

married (61%), and living in an urban area (88%). Many mothers have less than a high school 

diploma (47%) and use social services such as WIC (77%) and Medicaid or CHIP (73%). In 

center based care, fewer mothers are foreign-born (41%), married (41%) or come from Mexican 

descent (41%). Most mothers are working (56%) and hold a high school diploma or higher 

(73%), although many mothers also enroll in WIC (79%) and Medicaid/CHIP (70%). Finally, in 

home-based care, about half of mothers are foreign-born (51%), married (51%) and come from 

                                                           
5
 Stataôs MI: SVY command (which is used to analyze multiply imputed, weighted data) does not support statistical 

tests of means. So, while comparisons of English vs. Spanish providers 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 working (71%) and hold a high school diploma or 

higher (77%).  

Table 3 provides descriptive information about the quality in other-home and center-

based care arrangements. On average, children in center-based care spend about 31 hours per 

week in this setting. Those in other-home based care spent less time in these settings; the average 

time spent in relative care was 18 hours and 14.5 hours in non-relative care. Compared to those 

providers in center care, providers in home-based care settings had lower levels of education, 

fewer CDA/ECE credentials, and fewer books. Those in other-home 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 in Table 8. The 

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 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 constitutes an acceptable 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 8, most PSM models 

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

Whites and Blacks) was 3.95%. Just one of the models had a bias above 6% (parent vs. center for 

Black childrenôs ATL outcomes). 
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 ATT estimates. Results from PSM models are presented in Table 4. Results show no 

significant associations between care arrangements at 2 years and Latino childrenôs kindergarten 

readiness, as measured by math, literacy, or approaches to learning.   

Robustness Checks 

OLS models. Results from OLS models are consistent with the PSM models (Table 5), 

suggesting that care arrangement at 2-years is not a strong predictor of kindergarten readiness for 

Latino children.  

PSM models with same-wave controls. A second set of PSM models added covariates 

that were measured at the same wave as the treatment, including: childôs age and whether child 

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). Results from these models were also largely consistent with the 

basic PSM models and OLS models (Table 6). Just one of the nine contrasts approached 

conventional levels of significance (center vs. parental care, with approaches to learning as the 

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.
6
  

Ethnic Comparisons. Contrasts were also conducted for Black and White children to see 

if trends differed across these groups (Table 7). According to the PSM models, not one contrast 

emerged as significant for Black and White children. These results were consistent with the 

findings for Latino children, indicating that race does 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 

                                                           
6
 The Bonferroni correction is calculated using the formula: ŬBon = Ŭ/k (Narum, 2006), where k = 27 (3 outcomes 

[math, literacy, approaches to learning] * 3 ethnicities [Latino, White, Black]) * 3 care arrangement comparisons 

[parental vs. home, parental vs. center, and home vs. center]) and Ŭ = .05. Thus, ŬBon = .05/27 = .002. 
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could be done if models were analyzed using OLS regression. However, because all care 

arrangement estimates were non-significant for all ethnic groups, this suggests race is not a 

significant moderator.  

Discussion 

This chapter used a propensity score matching technique to examine whether childrenôs 

care arrangements (center care, parental care, or other home-based care), measured at 2 years of 

age, were predictive of Latino American childrenôs math, literacy, or approaches to learning 

scores at kindergarten entry. Additional models were tested to determine whether the findings 

were robust, including OLS regression and PSM models with additional covariates measured at 

the same wave as the care arrangement. Each set of models included an extensive set of 

covariates, including child characteristics, family demographic information, parenting practices 

in the home, and parent preferences for care arrangements. Results consistently show no 

significant associations between care arrangements at 2 years and Latino American childrenôs 

math, literacy, or approaches to learning scores at kindergarten entry. Additional analyses were 

conducted for Black and White children, although they too show no association between care 

arrangement at 2-years and childrenôs outcomes at the beginning of kindergarten.  

 These null findings are consistent with several other studies that have looked at the 

association between care arrangement and kindergarten outcomes among Latino children. This 

includes analyses of infant care programs such as EHS (Love et al., 2002; Love, et al., in press; 

Vogel, et al., 2010), as well as analyses of care arrangements measured when children were 3 ï 4 

years (e.g. Bassok, 2010; Turney & Kao, 2009). Collectively, these results underscore the need 

for more research to better understand which program practices and curriculum can best serve 

this demographic population during infancy (National Task Force on Early Childhood Education 
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for Hispanics, 2007). While there is general consensus that care providers should respect, value 

and encourage a childôs home language (National Association for the Education of Young 

Children, 1996), there is a dearth of research about which approaches should be used with 

culturally and linguistically diverse populations, especially during infancy. What research is 

available has concentrated on instructional language (Barnett et al., 2007). Nevertheless, this 

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 effective at impacting 

child outcomes. What is more, this chapter indicates that research is particularly needed in this 

area for Latino children during infancy.  

As research emerges around best practices for serving linguistically and culturally 

infants, it will be important for states to communicate this information to teachers and caregivers. 

States currently report various strategies, including: targeting providers working with 

linguistically diverse children to increase their formal education opportunities, collaborating with 

other nonprofit organizations; providing resources and trainings specifically to family providers, 

and finally, translating and circulating training materials specifically for providers working with 

linguistically diverse children (Ewen et al., 2008). While progressive, these policies are not used 

frequently enough. Indeed, this report showed that no single strategy was being used in more 

than a third of states (Ewen, Nelson and Matthews, 2008). 

The importance of improving outreach strategies and professional development 

opportunities is clear from recent research. In one recent randomized study, researchers 

evaluated the effectiveness of ñNuestros Ni¶osò, a professional development program for 

English-speaking teachers who work with Spanish-speaking Latino children. The design of 
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Nuestros Niños provided teachers with supports to reinforce specific practices to be used with 

dual language learners; individual consultations and supervision to develop action plans; and 

community of practice meetings that provided time for reflecting and feedback from other 

teachers (Buysse, Castro & Peisner-Feinberg, 2010). Researchers found moderate to large 

effects, such that teachers in the treatment improved the overall quality of language and literacy 

instruction as well as those approaches used specifically for Latino dual language learner 

children.  In brief, the effectiveness of this program speaks to the need for well-informed, 

ongoing professional development for teachers and caregivers that work with culturally and 

linguistically diverse infants.  

Finally, it is important to acknowledge that there are several limitations of this study. 

First, the ECLS-B study did not assess childrenôs Spanish-language skills. As such, we do not yet 

know how care arrangements during infancy affect childrenôs native language skill development. 

While some children did take Spanish-language literacy assessments if they did not pass the 

English-language screener, these data were thrown out by ECLS-B because too few children 

were assessed in Spanish to compute the IRT scale scores accurately. Given that ECLS-B data 

show the majority of caregivers are English-speakers, it is possible that center-based care during 

infancy is detrimental for childrenôs native language skill development. Unfortunately, because 

the ECLS-B did not assess Spanish-language skills, this question 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 for in the 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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researcherôs part about how 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, researchers may 

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 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, because the ECLS-B is a birth cohort, it does not include children born outside of 

the United States. There are, of course, still first-generation immigrant children who may stand 

to benefit from center-based care during infancy. Because first generation immigrant children are 

more likely to come from low-income 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 in the ECLS-B dataset, it is important that the results of this study be tempered, 

and only be generalized to Latino American children specifically.  
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Table 1.  

Descriptive Statistics for Children in the ECLS-B, 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. prior to 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/Voc-tech program 22  28  31  

BA or higher 9  9  34  

Marital status       

Married 56  28  80  
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Cohabitating  24  14  8  

Single   20  58  11  

Reading books       

Not at all 20  14  7  

1-2 times/week 42  47  26  

3-6 times/week 17  18  27  

Every day  21  21  39  

Urbanicity        

Urban area 88  83  64  

Urban cluster 9  8  14  

Rural  4  9  22  

Social services       

Welfare 10  23  3  

WIC 75  82  36  

Medicaid/CHIP (child) 69  73  31  

Food stamps 21  47  12  

Childcare preferences          

Training   1.88  1.93  1.84 

Sick care  1.72  1.75  1.35 

Close  1.72  1.57  1.49 

Cost  1.72  1.75  1.51 

Size  1.74  1.63  1.76 

Speaks English  1.42  1.83  1.80 

Care arrangement, YBK       

Head start 24  35  8  

Pre-K 27  27  31  

Other CB 15  17  40  

Other Home 11  8  6  

Parental 24  13  16  

Care Arrangement, 2 years       

Center 9  25  18  

Other Home 31  36  27  

Parental 60  40  55  

Care Arrangement, 9 months       

Center 4  14  10  

Other Home 37  45  34  

Parental 59  41  56  

Note: In compliance with NCES regulations, sample sizes are rounded to the nearest 50 

and information is suppressed if percentages of 0.02 or less reveal less than 3 cases. All 
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variables were measured during the 9-month wave, except when noted otherwise. YBK 

= ñYear Before Kindergartenò, WIC = ñWomen, Infants, and Childrenò, CHIP = 

ñChildren's Health Insurance Programò 
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Table 2.  

Descriptive Statistics for Latino Children in the ECLS-B, by 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       

Non-Latino  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 more per 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  47  

HS diploma/equivalent 25  40  28  

Some college/Voc-tech program 30  28  18  

BA or higher 18  9  7  



116 
 

 
 

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  

Food stamps 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 nearest 

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

All variables were measured during the 9-month wave, except when noted otherwise. 

YBK = ñYear Before Kindergartenò, WIC = ñWomen, Infants, and Childrenò, CHIP = 

ñChildren's Health Insurance Programò 
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Table 3.  

Care characteristics for children in ECLS-B, by care arrangement at 2 years 

 Center Other Home 

 M M 

Hours spent in care type 31.21 relative: 18.23 

  non-relative: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 or higher 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 = ñChild Development Associateò, ECE = ñEarly Childhood 

Educationò  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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Table 4.  

Associations between Care Arrangement (2 years) and Kindergarten Readiness Outcomes for 

Latino American children in the ECLS-B, 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 

 

Table 5.  

Associations between Care Arrangement (2 years) and Kindergarten Readiness Outcomes for 

Latino American children in the ECLS-B, using OLS regression  

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 models.  
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Table 6. 

Associations between care arrangement (2 years) and kindergarten readiness outcomes for 

Latino children in the ECLS-B, 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 age (months) 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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Table 7.  

Associations between Care Arrangement (2 years) and Kindergarten Readiness Outcomes in the 

ECLS-B, 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 
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Table 8.  

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

Control TX Outcome  Common  

Support  

Caliper Trim  

(%) 

%  

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 
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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 language of instruction for dual language learners (DLL) in U.S. schools 

has been hotly debated for decades. This debate has often been ideologically driven, with some 

arguing passionately for English-only education ï and others for dual language instruction. The 

need for more empirical studies to inform this debate is growing. Between 1980 and 2009 the 

number of dual language learners (DLL) attending schools in the 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, 2002). What is more, an increasing number of DLL children attend 

center-based child care in the United States (Liang et al., 2000; Turney & Kao, 2009); yet, there 

is scant empirical work examining how language of instruction before kindergarten affects DLL 

childrenôs development. The present chapter aims to inform this research base by using 

nationally representative data to examine whether the primary language of instruction (Spanish 

or English) in center-based child care is associated with kindergarten readiness outcomes for 

Latino American children from Spanish speaking homes.  

Theoretical Framework  

According to sociocultural theory, language plays an integral role in development for all 

children. First, language gives children ñindependence from the concrete stimulus fieldò (D²az & 

Klingler, 1991, p. 186). By talking about the past and future, exercising problem 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 Díaz & Klingler 

(1991, p. 186), ñSpeech breaks down the immediate spontaneous connection between the stimuli 

and the childôs responses, allowing the child to act reflectively according to a plan.ò Third, 

language enables children to have more control over their cognitive processes by improving 
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executive functions. As children use language to engage in repeated social interactions, they 

construct more sophisticated mental frameworks, representations of external events, and problem 

solving skills (García, 2005). 

While a great deal of this theory was formed on the basis of monolingual childrenôs 

experiences, many of these ideas can be applied to DLL children as well. Despite many 

similarities, however, some work now suggests that cognitive and self-regulatory processes of 

monolingual and bilingual children develop differently because bilingual children must adapt to 

manage the two languages. According to Bialystok, Craik, Green and Gollan (2009), 

developmental process may differ for DLLs, given ñthe use of two languages imposes on a single 

control system additional demands beyond those experienced by speakers of just one languageò 

(p. 105).  

To better understand the unique developmental experiences of DLLs, theorists have 

proposed additional models. First, Cumminsô (2000) interdependence hypothesis focuses on how 

two languages develop in concert with one another. According to this model, the development of 

a childôs second language (e.g. English) is dependent on effective development of the childôs 

first language (e.g. Spanish). This interdependence exists because a childôs first language acts as 

a conceptual foundation for the development of the childôs second language. As such, the 

development of a second language does not impede the acquisition of the childôs native 

language. Rather, the native language serves as a framework or foundation for the development 

of a second language. This idea is rooted in original Vygotskyôs writings (1962), where he 

explains:  

Success in learning a 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 true ï a foreign language facilitates 

mastering 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 awareness of his linguistic operations (p. 110). 

 

Second, the prism model provides a framework for understanding how first and second 

language development are related to the development of academic skills (Collier, 1995; Thomas 

& Collier, 1997). According to this model, the developmental trajectory of DLL child is 

dependent on sociocultural, linguistic, academic and cognitive processes (see Figure 1). These 

four components are thought to be interconnected, and to develop in concert with the childôs first 

and second languages. If any of these four processes are neglected, this is thought to impede 

successful development of the other areas.    

In many ways, the prism model mirrors the theories already described. First, in 

accordance with sociocultural theory (Vygotsky, 1962), the prism model suggests that children 

develop within a larger context, which can either promote or deter children from developing their 

language and academic skills. Moreover, this theory is in agreement with the interdependence 

hypothesis (Cummins, 2000), claiming that the successful development of a second language 

does not occur until a child successfully develops his or her first language. The prism model 

extends on these models by providing a framework for understanding how the development of 

two languages can impact academic skills. First, this model notes that as children progress 

through the school year the content and language becomes more complex. Moreover, DLL 

children do not have the luxury of waiting to learn academic content in school until they develop 

a second language. Rather, they are confronted with the challenge of developing two languages 

while also working to retain knowledge, build relationships, and understand cultural norms. As 

such, this model proposes that the most efficient way to develop a childôs academic skills is to 

teach academic content in the childôs native and first language.  By providing academic content 
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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 by sociocultural theory (Vygotsky, 1962), the 

interdependence hypothesis (Cummins, 2000) and the prism model (Thomas & Collier, 1997) 

provide support for instruction that incorporates a childôs first language. In the broadest sense, 

sociocultural theory (Vygotsky, 1962) shows that language is vital for developing more 

sophisticated ideas, given its role in facilitating interactions with other more knowledgeable 

individuals. For DLLs in particular, the prism model suggests a strong command over the first 

and second language is vital for the development of academic skills, because DLL children are 

tasked with the dual role of learning a second language and content knowledge (Thomas & 

Collier, 1997). To develop these language skills, the interdependence hypothesis proposes that 

instruction incorporate the childôs native language. According to this theoretical framework, 

using the childôs native language for instruction is beneficial because the first language serves as 

a roadmap or foundation for developing the second language (Cummins, 2000).  

Previous Research 

Recent data show that upon entering kindergarten, Latino DLLs underperform in math 

and reading compared to their Latino monolingual-English and non-Latino White peers; and, 

these gaps persist into later grades (Reardon & Galindo, 2009). These 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 attending schools in the U.S. increased from 

4.7 to 11.2 million (U.S. Department of Education, 2011); and, the majority of DLLs speak 

Spanish at home (Kindler, 2002).  
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In an effort to reduce these achievement gaps, researchers have explored the potential of 

center-based child care. Indeed, several recent studies show that center-based care is positively 

associated with the school readiness outcomes among young Latino children (Bassok, 2010; 

Crosnoe, 2007; Gormley, 2008; Gormley & Phillips, 2005), especially those from Spanish 

speaking homes (Gormley, 2008). More recently, however, researchers have begun examining 

how the language of instruction in these centers affects Latino DLLsô academic achievement 

during the preschool years (Barnett et al., 2007; Durán et al., 2010; Farver et al., 2009; Lugo-

Neris et al., 2010). Results from these studies consistently show that children in dual-language 

instruction score similarly on English language outcomes as those in English-only instruction. 

Yet, those DLLs in dual-language programs make greater improvements on measures of their 

native language than those in English-only instruction. These empirical results provide support 

for the interdependence hypothesis by showing that using a childôs native language for 

instructional purposes does not impede the acquisition of English.  

While this research has been incredibly informative for the debate around language of 

instruction, these studies have several important limitations. First, most are limited to small 

sample sizes and single child care centers. Thus, it remains unclear whether these results would 

generalize to other child care centers in the United States. These findings may not generalize to 

the larger U.S. context because the quality of instruction in early childhood programs is quite 

variable (Barnett, Carolan, Fitzgerald, & Squires, 2011). It is possible that prior studies were 

conducted only in higher quality programs, but that different results would be found in lower 

quality programs. Indeed, one recent study using data from state-funded pre-kindergarten 

programs in 11 states found that the amount of Spanish language instruction was positively 
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correlated with childrenôs outcomes in high-quality classrooms, but negatively correlated with 

childrenôs outcomes in low-quality classrooms (Burchinal et al., 2012).   

Second, many studies include a small ñdosageò of dual-language programming, where 

interventions last for only a few sessions (e.g. Lugo-Neris, Jackson & Goldstein, 2010; Farver et 

al., 2009). This is important because treatment effects from low-dosage interventions are not 

valid estimates of a full year treatment ï the question that is most relevant for most education 

policymakers today. The present study aims 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 studies have only looked at language skills as the outcome. However, other 

research shows that DLL 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 Spanish-speaking homes are better 

prepared for kindergarten after attending center-based care with a provider who speaks primarily 

Spanish or primarily English. This question aims to build on 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 learning).  

Several hypotheses were formulated at the onset of this study. First, I expected Latino 

children from Spanish speaking homes to score similarly on English-literacy measures in 

kindergarten regardless if their center-based caregiver spoke primarily Spanish. This hypothesis 
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is primarily based on the interdependence model (Cummins, 2000), which posits that a solid 

foundation in the native language (e.g. Spanish) does not confuse children or delay second 

language growth (e.g. English). Rather, strong native-language 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 similarly on English language outcomes 

regardless of whether they have 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 Spanish- versus 

primarily English-speaking caregivers, I hypothesize that these differences will be explained by 

the quality of care. Put differently, after controlling for quality of care, I hypothesize that any 

potential differences between groups will diminish. This hypothesis is based on research by 

Burchinal and colleagues (2012), which shows that the amount of Spanish instruction is 

positively associated with childrenôs outcomes in higher quality centers, but not lower quality 

centers.  

Method 

Data Source 

Data for this study are drawn from the birth cohort of the Early Childhood Longitudinal 

Study (ECLS-B). The ECLS-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 

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 at 9-months, 2-years, 4-years, 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 9-months. During the 2-year wave, 9,800 children and families participated (a 

weighted response rate of approximately 93%). By the 4-year wave, 8,900 children and families 

participated (a weighted response rate of approximately 91%). When data collection occurred 

during kindergarten entry (2006-2007), about 7,000 children were assessed. Those children who 

were ineligible for kindergarten because they were too young, as well as those who repeated, 

were assessed in the 2007-2008 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 

from childrenôs mothers, fathers, care providers, and kindergarten teachers. Data cover a variety 

of topics, including the childôs health, motor skills, and cognitive, language and socio-emotional 

development; household demographics and information 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 reasons. First, the ECLS-B includes 

rich data from children, parents, and teachers on the independent variables (childrenôs early care 

arrangements) and child outcomes (math, literacy, and approaches to learning). Second, the 

ECLS-B collected extensive information about family background characteristics, the parentôs 

preferences for various care characteristics, and child characteristics. And, many of these 

variables are collected at each of the studyôs four waves (9-months, 2-years, 4-years and 
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kindergarten entry). Consequently, this study can (1) establish temporal ordering when 

predicting care arrangements (i.e. the ócauseô precedes the óeffectô) and (2) statistically account 

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 literature using the kindergarten 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 Strategy 

A propensity score matching (PSM) technique was used to estimate the pathways 

between primary language of instruction in center care the year before kindergarten and 

childrenôs math, literacy and approaches to learning outcomes at the fall of kindergarten. PSM 

techniques allow researchers to mimic a randomized experiment by matching children in the 

ñtreatmentò group (Spanish instruction) with individuals from the ñcontrolò group (English 

instruction) who are similar on a set of pre-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 one-dimensional 

summary of the conditional probability of receiving the treatment given the individualôs 

observed characteristics (Rosenbaum & Rubin, 1983). Put differently, the propensity score 

represents the childôs likelihood of receiving Spanish instruction given his or her individual and 

family characteristics. This is expressed mathematically in Equation (1), where LI i is the 
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language of instruction and xi is a set of known covariates that influence a childôs likelihood of 

receiving their particular language of instruction. 

 (1) Pr(LIi = 1| xi) 

The propensity score was estimated using a logit model, where the treatment group is equal to 

ñ1ò and the comparison group is equal to ñ0ò. 

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 (childôs math, reading, and approaches to learning) and (2) the 

dichotomous variable indicating treatment status. Variables that were 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, but statistically non-significant, were also added. To improve 

our ability to estimate causal pathways, only predictors measured before the 9-month wave, or 

that are time invariant, were used. This ensures that the ócauseô precedes the óeffectsô and that the 

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 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 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 & Kopeinig, 2008).  

Overlap and common 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, 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 & Kopeinig, 2008).  

Checking balance. Rosenbaum and Rubin (1985) suggest checking two indicators when 

assessing balance: (1) standardized bias and (2) t-tests. 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 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 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 after matching. 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 documented in Appendix C 

and D.  

Stata also produces t-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 be non-significant after matching. For this 

dissertation, models were re-estimated until all covariate t-tests were non-significant (p > .10).  

Pseudo-R2. This measure indicates how well the covariates explain participation 

probability (Caliendo & Kopeinig, 2008). The pseudo R
2
 should be significant after matching 

and close to one. Models were re-estimated until this standard was met. 

Estimating the effects. After estimating the propensity score and matching the treatment 

and control groups, the next step is to estimate the difference in childrenôs outcomes that result 

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 (Spanish instruction) 

compared to the outcomes of matched children in the control group (English instruction). 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, non-response, and the clustered sampling 

design, ECLS-B recommends using survey weights. In order to apply survey weights when 

conducting PSM analyses and multiple imputation, the following steps were taken: (1) The 

ECLS-B base weight (WK1C0) 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 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. 

Analytic Sample 

The analytic sample was first restricted to Latino American children. This information 

was self-reported by parents, and includes those children with origins in Central America, South 

America, Mexico, and the Caribbean (Cuba, Dominican Republic, and Puerto Rico). Next, the 

analytic sample was restricted to Latino American children from Spanish speaking homes who 

were attending center-based care. Finally, to be eligible, children had to have complete data on 

language of instruction, dependent variables, and a non-missing value on the sampling weight 

(WK1C0). After these restrictions were made, the analytic sample included approximately 600 

Latino American children.
7
 

Multiple Imputation  

Rates of missingness on predictor and control variables ranged from 0% to 19%, with 

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 were 39% for math and reading and 37% 

for approaches to learning.   

To address the problem of missing data, this study uses multiple imputation to create five 

ñcompleteò data sets (McCartney, Burchinal, & Bub, 2006), which are then 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 regression switching protocol using chained equations. The MI command is a wrapper 

                                                           
7
 In accordance with NCES regulations, sample sizes are rounded to the nearest 50.  
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command for ICE, that allows users to utilize the official MI 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 MI prefix for 

regression analyses in Stata, which combines coefficients and standard errors across imputed 

data sets. 

Measures 

Math and literacy. Childrenôs math and literacy scores were measured during the fall of 

kindergarten. These tests were designed for the ECLS-B, and were made to complement the 

assessments used for the Kindergarten cohort of the ECLS data collection (ECLS-K). The math 

assessment included questions about number sense, properties and operations; measurement; 

geometry and spatial sense; data analysis, statistics and probability; and, patterns, algebra, and 

functions. The literacy assessment included questions about childrenôs basic skills (e.g. oral 

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 non-English-speaking homes 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 correctly were then 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 to calculate IRT scores and so the data were discarded 

by NCES. 
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Approaches to learning. During the fall of kindergarten, childrenôs kindergarten 

teachers rated the child on a 1-4 scale (1 = never to 4 = very often) on several items to describe 

how often the child 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 at the 2-year wave and 

included three mutually exclusive categories: center-based care, parental care, or other home-

based care. Children whose mothers reported that they currently attended a center based program 

were categorized as center-based 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 other home based care, 

were categorized as parental care.  

Language of care provider. During the year before kindergarten, mothers 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. During the 9-month wave, mothers were 

asked to report whether any language other than English is spoken in the home. Children whose 

mothers replied ñnoò were categorized as English homes. Mothers who replied ñyesò were asked 

to indicate what other language was spoken. Children whose mothers indicated Spanish was 

spoken in the home were categorized as coming from Spanish homes.  

Predictor variables used to estimate propensity score. A variety of variables were used to 
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estimate the propensity score, including prior care arrangement, as well as child and family 

characteristics. Variables were measured at the 9-month wave, unless otherwise noted. 

Prior care arrangement. The care arrangement variable was measured at the 9-month 

wave and included three mutually exclusive categories: center-based care, parental care, or other 

home-based care. Children whose mothers reported that they currently attended a center based 

program were categorized as center-based 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 other home 

based care, were categorized as parental care.  

Child characteristics. Child characteristics, drawn from the 9-month wave, included: 

gender (1= female, 0 = male), health status (a continuous variable where 0 = poor, 5 = 

excellent), whether the child was low birth weight, whether the child has a disability (a 

dichotomous variable where ñ1ò indicates parent report of blindness, deafness, cleft lip, heart 

deficit, Downs Syndrome, Turners, Spina Bifida, or other special needs), cognitive and 

psychomotor skills (fine and gross motor), using the short form of the Bayley Scale of Infant 

Development-Second Edition (BSID-II; Bayley, 1993). 

Family characteristics. Family characteristics were collected from the 9-month wave 

(unless otherwise noted). They include: maternal education (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); social services receipt (a 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 child), the motherôs age at the 
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childôs birth (continuous), marital status (a series of dichotomous variables, including: married, 

cohabitating or single), religiosity (a categorical measure of how often the family attends 

religious services, where 0 = never and 4 = nearly every week or more), number of older 

siblings, number of younger siblings (measured at 2-year wave), number of non-sibling 

household members, urbanicity (a series of dichotomous variables; large urban, less urban, and 

rural), how often the child is read to (continuous; ranging from not at all to every day), mother 

report of overall difficulty of raising child (continuous, ranging from 1 = not at all difficult to 5 = 

very difficult), motherôs belief that other mothers are too permissive (1 = most mothers let their 

children get away with too much, 0 = most mothers do a pretty good job of raising their child), 

motherôs belief that 1 year olds know right from wrong (1 = agree, 0 = disagree), motherôs 

immigrant status (1 = foreign born, 0 = bon in the United States, measured at 2 year wave), how 

well the mother speaks English (ranging from very well = 0 to not well at all = 4), Latino group 

(a series of dichotomous variables drawn from birth certificate data to indicate whether the 

parent is Mexican, Central/South American, other Latino, or not-Latino).  

Income and work characteristics. Measures of motherôs work characteristics include: the 

number of weekly hours worked (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 birth, work 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). The number of weekly 

hours worked by the father was also available 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 income was created using a 12-level categorical variable, which ranged from 
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$5,000 or less to $200,001 or more. A new, continuous variable was created, using the median 

value of each category. Socioeconomic status (SES) was a continuous, composite variable 

created by NCES to incorporate mother and fatherôs education, mother and fatherôs occupation 

status, and household income. 

Care preferences. Information about mothersô preferences regarding characteristics of 

their childôs care arrangement was collected during the 9-month wave. Parents were asked to rate 

whether 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 when child 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 

Descriptive results are outlined in Table 1.
8
  Children with primarily Spanish speaking 

providers are highly concentrated in publicly funded programs; 52% attend Head Start, 39% 

attend pre-kindergarten, and just 9% are in other-center. Of those with primarily English 

speaking providers, 38% are in Head Start, 41% in pre-kindergarten, and 21% in other-center. 

The majority of children were cared for by their parents at the 2-year and 9-month wave, 

although the rates are higher for those in centers with a Spanish speaking provider (80% at 2-

years and 79% at 9-months) than those in centers with an English speaking provider (53% at 2-

years and 9-months).  

                                                           
8
 Stataôs MI: SVY command (which is used to analyze multiply imputed, weighted data) does not support statistical 

tests to compare means (e.g t-tests). So, while comparisons of English vs. Spanish providers are made here, these are 

purely descriptive and do not necessarily reflect statistically significant differences. 
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There are several additional demographic differences indicate that those children 

receiving primarily Spanish instruction are more disadvantaged than those in English instruction. 

Children with providers who speak primarily Spanish have mothers with more limited English-

speaking skills than those children with primarily English speaking providers (2.86 vs. 1.61, 

where 0 = native English speaker). Those with primarily English speaking providers have more 

employed mothers (51%) than those in primarily Spanish care (33%). Finally, those with 

primarily English speaking providers have household incomes that are nearly double those of 

children who have primarily Spanish speaking providers ($34,886 vs. $18,386).  

Propensity Score Matching (PSM) Models  

 Model fit.  The mean standardized bias for each PSM model is presented in Table 5. The 

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 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 constitutes an acceptable 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 mean bias 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 Table 2. Results show that Latino 

American children from Spanish-speaking homes in centers with a primarily Spanish speaking 

provider score 3.30 points lower on math (p = .043) and 6.57 points lower on literacy (p = .005) 
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than those with a primarily English speaking provider. Language of care provider is not 

significantly associated with childrenôs approaches to learning outcomes.  

OLS Models 

Results from OLS models show very similar results as the PSM models (Table 3). After 

controlling for those child and family characteristics used to predict the propensity score, Latino 

American children from Spanish-speaking homes in centers with a primarily Spanish speaking 

provider score 4.45 points lower on math (p = .001) and 8.20 points lower on literacy (p < .001) 

than those with a primarily English speaking provider. These estimates are consistent with those 

found in the PSM models.  

Quality controls 

 To test whether the negative associations between primary care language and 

kindergarten outcomes is due to differences in quality that 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 (ECERS), a 

standardized measure of classroom quality collected by ECLS-B. However, 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 significant differences. Second, 

there are high rates of missingness on these data, which even further reduced the sample size. 

Third, researchers have been dissuaded from analyzing these data due to low criterion validity 

(Gordon, Fujimoto, Kaestner, Korenman, & Abner, 2012).  

As an alternative, this study uses several variables as proxies for quality, including care 

providerôs highest level of education and number of years working in early childhood education, 

number of other children, number of books, and time spent on reading and math activities. 
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Descriptive information about these proxy variables are presented in Table 4. Children with 

primarily Spanish speaking providers and primarily English speaking providers show many 

similarities in terms of teacher credentials, number of other children, and time spent on math and 

reading. One noticeable difference, however, is that those in Spanish-speaking care have more 

teachers with a Bachelorôs degree or higher (68%) than those in English-speaking care (52%).   

Results from the OLS models show that differences between Spanish and English 

instruction are not explained by this particular set of quality variables (Table 5). Latino children 

with primarily Spanish-speaking providers score 2.75 points lower on math and 4.75 points 

lower on literacy in the first stage OLS models. Once quality controls are added, these 

differences actually increase in magnitude; Latino children with primarily Spanish-speaking 

providers score 3.67 points lower on math and 5.75 points lower on literacy. These results 

suggest that children in Spanish-speaking classrooms may in fact be receiving higher quality 

instruction, as measured by the selected variables used in this study. As such, these variables do 

not explain the achievement gap that emerges in kindergarten between those who have a 

primarily Spanish or English speaking provider in center-based care.  

Discussion 

This chapter used nationally representative data to examine whether the primary language 

of instruction (Spanish or English) in center-based care is associated with kindergarten readiness 

outcomes for Latino American children from Spanish speaking homes. Results suggest that 

instruction offered primarily in Spanish language is negatively associated with math and literacy 

outcomes (measured in English) for Latino children from Spanish speaking homes. According to 

the propensity score matching models, Latino children from Spanish speaking homes who 

received Spanish language instruction scored 3.30 points lower on math (Effect Size [ES] = -
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0.33) and 6.57 points lower on literacy (ES = -0.45) than those who received English-only 

instruction. Moreover, the indicators of instructional quality and time use did not help explain 

these differences. These findings were counter to the original hypotheses, however there are 

several possible explanations for the plausibility of these results. 

 First, the differences between Spanish- and English-speaking caregivers may indeed be 

due to differences in quality indicators not measured in the ECLS-B dataset. While I included 

several proxies of child care quality (e.g. teacher experience in early childhood, teaching 

credentials, time use on math and literacy), it is likely that other variables such as the quality of 

teacher-child interactions explain these differences. Indeed, recent research shows that the most 

important aspect of child care quality is the type of interactions that occur between children and 

caregivers (Mashburn et al., 2008). If language of instruction is confounded with quality of 

interactions, such that children in primarily Spanish speaking classrooms engage in lower quality 

interactions with their teachers than those in primarily English speaking classrooms, then this 

would explain the negative association between Spanish language instruction and child 

outcomes.   

 Recent research by Burchinal and colleagues (2012) provides additional support for this 

conclusion. In this study, researchers found classroom quality (as measured by the Classroom 

Assessment Scoring System; CLASS) moderated the association between caregiver language and 

child outcomes. Spanish instruction was positively associated with childrenôs outcomes in high 

quality classrooms, but negatively associated with childrenôs outcomes in low quality 

classrooms. If in the ECLS-B dataset, Spanish-speaking providers disproportionately work in 

lower-quality centers (as measured by the CLASS), then according to Burchinal and colleaguesô 

(2012) study it is reasonable to expect negative associations between Spanish language 
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instruction and child outcomes. Unfortunately, the ECLS-B did not collect measures of the 

CLASS, so it is not actually possible to test this hypothesis.  

While the ECLS-B did collect measures of the Early Childhood Environmental Rating 

Scale ï Revised (ECERS-R), a widely used measure of classroom quality, there are several 

important reasons why these data were not analyzed. First, the CLASS and the ECERS-R 

measure different aspects of quality. The ECERS-R is a measure of structural quality (i.e. the 

quality of the layout of the room, schedules, and safety issues), whereas the CLASS taps into 

process quality (i.e. the quality of interactions between teacher and child). Recent research shows 

that process quality (as measured by the CLASS) is more predictive of child outcomes than 

structural quality (as measured by the ECERS-R; Mashburn et al., 2008). So, even if we did 

analyze the ECERS-R data, it is reasonable to expect different results as those found in Burchinal 

and colleaguesô (2012) study. Second, the ECERS-R was only collected on a subsample of 

children, and there is also a great deal of missing data. Finally, some researchers are now 

discouraged analyses of the ECERS-R given its weak psychometric properties (Gordon, 

Fujimoto, Kaestner, Korenman, & Abner, 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 the ECLS-B, 

the childôs mother was asked to report which language the teacher speaks most often with the 

child when caring for him/her. This question is indeed different than previous experimental 

research, which has compared English-only instruction to dual-language instruction. This 

experimental research has found that children in English-only and dual-language programs score 

similarly on English language outcome measures (Barnett et al., 2007). The conflicting findings 

could be due to differences in how much Spanish is being spoken in classrooms. Whereas other 
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research shows that dual language instruction has neutral effects on English language acquisition 

(Barnett et al., 2007), my findings suggest that hearing Spanish for the majority of the day may 

be detrimental to childrenôs English language growth. In sum, more research is needed to 

understand whether there are certain thresholds at which Spanish instruction is no longer 

beneficial.  

These findings have important policy implications given some publicly funded early 

childhood programs have policies surrounding the language of instruction. At the federal level, 

Head Start has incorporated many linguistically and culturally appropriate practices into their 

programs. Federal regulations require that "When 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 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 language" (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 recognize the importance of a childôs native language, this study 

suggests that they alone may not be effective at boosting the school readiness of DLL children. 

Rather, additional policies may be needed to raise the quality of care before native-language 

instruction can be considered a positive practice. Fortunately, the push for raising quality of care 

for ethnically and linguistically diverse children has been at the forefront of recent policy 

initiatives. This is most evident in the recent Race to the Top Early Learning Challenge Grants, a 

competitive grant for states wishing to make improvements to their early childhood systems. The 

grant required states to ñcomprehensively and coherentlyé build a system that increases the 
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quality of Early Learning and Development Programs for Children with High Needsò (U.S. 

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 

improve quality of care for high 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, from a systems perspective. This 

included, but was not limited to, changes in integrating and aligning resources across state 

agencies, designing a comprehensive Quality Rating and Improvement System (QRIS), 

improving workforce development, measuring child outcomes, and composing a strategic plan 

for improving the quality of programs serving young children with high needs.  

Finally, there are several limitations to this study that are important to mention. First, the 

ECLS-B did not assess childrenôs Spanish-language skills. While some children did take the 

Spanish-language assessments if they did not pass the English-language screener, these data 

were thrown out by ECLS-B because too few children were assessed in Spanish to compute the 

IRT scale scores accurately. Whether language of instruction affects childrenôs native language 

development is an important question, which cannot be answered using this dataset. What is 

more, ECLS-B only required that children get one question correct on the English screener to 

take the exam in English. While this provides a more accurate representation of childrenôs 

English proficiency on the literacy assessment, it present problems when assessing childrenôs 

math skills, as the childôs math and English skills are then confounded. As such, children may 

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 math assessment in Spanish.  
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 Second, because the ECLS-B is a birth cohort, it does not include children born outside 

of the United States. There are, of course, still first-generation immigrant children who may 

stand to benefit from center-based child care before kindergarten. Presumably, first generation 

immigrant children have the lowest English-language skills among Latino children from Spanish 

speaking homes, because they have had the least amount of exposure to the new language. It is 

possible that these children might benefit the most from an instructor who speaks mostly 

Spanish, yet we cannot test this question using the ECLS-B data.  

Third, the measure of care provider language is very simplistic. Better measures of 

teacher language have been used in other secondary data analysis (e.g. Burchinal et al., 2012). 

Such measures (e.g. the Emerging Academics Snapshot; Ritchie, Howes, Kraft-Sayre, & Weiser, 

2001) are moment-by-moment observations, where raters tally the proportion of Spanish 

instruction used with children. These observations can last for most of the day, for several days. 

Given this measure occurs over a period of time and is a direct assessment, it can  provide a more 

reliable estimate of Spanish language usage in the classroom than the measures in the ECLS-B. 

In sum, future data collection efforts would benefit from more detailed measures of language use 

in the classroom. While direct assessments are the preferred approach to collecting these data, 

they may be too expensive. Nevertheless, cost-effective improvements can still be made by 

asking teachers and parents more nuanced questions 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, 1983).  However, there are other 
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limitations related to the logistics of running these analyses. First, there is a great deal of 

discretion on the researcherôs part about how 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, 

researchers may 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 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 classroom quality, this approach is not preferred when there are validated, 

standardized assessments of quality. While the ECLS-B did collect such assessment data using 

the ECERS-R, 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 associations between ECERS-R 

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 necessary to recognize that these variables do not 

capture the full picture of classroom quality. Rather, they only capture a few aspects of structural 

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

quality for childrenôs development (Mashburn et al., 2008). 
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Table 1.  

Descriptive Statistics for Latino Children from Spanish-speaking homes in the ECLS-B Sample, 

by primary language of care provider, measured the year before kindergarten  

 English Center Spanish Center 

 % M % M 

Kindergarten Assessments     

Math  41.19  35.38 

Literacy  41.74  31.69 

Approaches to Learning  3.98  3.78 

Child and family characteristics     

Child's age (months), YBK    56.21  55.44 

Bayley motor  55.78  53.34 

Bayley mental  76.87  74.50 

Female 48  52  

Child's Health  3.37  2.91 

Low birth weight  7  1  

Child has disability 7  8  

How well mother speaks English  1.61  2.86 

Spanish spoken in home 100  100  

Mother is US Born  41  7  

Maternal ethnicity     

Non-Latino  6  ...  

Mexican  55  84  

Central or South American  18  15  

Other Latino 21  é  

Hours worked by mother     

Not in the labor force 39  55  

35 hours or more per week 37  17  

Less than 35 hours per week 14  16  

Looking for work 10  11  

Mother worked yr. prior to birth 61  51  

Siblings  0.94  0.82 

Income  34,886  18,386 

Maternal education     

Less than high school 34  38  

HS diploma/equivalent 32  47  

Some college/Voc-tech program 24  10  

BA or higher 10  5  
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Marital status     

Married 56  51  

Cohabitating  23  36  

Single   21  13  

Reading books     

Not at all 21  33  

1-2 times/week 41  44  

3-6 times/week 18  14  

Every day  21  9  

Urbanicity      

Urban area 88  90  

Urban cluster 9  8  

Rural  4  2  

Social services     

Welfare 10  10  

WIC 75  93  

Medicaid/CHIP (child) 69  81  

Food stamps 21  24  

Childcare preferences        

Training   1.86  1.82 

Sick care  1.72  1.74 

Close  1.73  1.78 

Cost  1.76  1.74 

Size  1.74  1.79 

Speaks English  1.38  1.27 

Care arrangement, YBK     

Head start 38  52  

Pre-K 41  39  

Other CB 21  9  

Other Home n/a  n/a  

Parental n/a  n/a  

Care Arrangement, 2 years     

Center 13  2  

Other Home 34  17  

Parental 53  80  

Care Arrangement, 9 months      

Center 4  3  

Other Home 44  18  

Parental 53  79  
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Note: 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. All variables 

were measured during the 9-month wave, except when noted otherwise. YBK = "Year Before 

Kindergarten", WIC = "Women, Infants, and Children", CHIP = "Children's Health Insurance 

Program" 
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Table 2. 

Associations between Care Arrangement Language (measured the year before kindergarten)) 

and Kindergarten Readiness Outcomes in the ECLS-B for 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 

 

 

 

 

Table 3. 

Associations between Care Arrangement Language (measured the year before kindergarten) 

and Kindergarten Readiness Outcomes in the ECLS-B for Latino Children from Spanish-

speaking Homes, using OLS 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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Table 4.  

Associations between Care Arrangement Language (the year before kindergarten) and 

Kindergarten Readiness Outcomes in the ECLS-B for Latino Children from Spanish-speaking 

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 controls 

for variables measured at the same wave as treatment: age, multiple care arrangements, and type 

of care arrangement (Head Start, pre-k, other center), and difficulty finding desired care 

("supply").  
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Table 5.  

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

Control Treatment   Common  

Support  

Caliper Trim  

(%) 

% Mean Bias 

English 

Center 

Spanish Center Math & Reading yes 0.02 3 4.08 

ATL yes 0.02 5 3.20 
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Table 6.  

Care characteristics for Latino children from Spanish-speaking homes  in ECLS-B who attend 

center care, by primary language of care provider  

 

English 

 

Spanish 

 

 M M 

Center Type   

Head Start 0.38 0.52 

Pre-Kindergarten 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 years working 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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Table 7. 

Associations between Care Arrangement Language and Kindergarten Readiness Outcomes in 

the ECLS-B for Latino Children from Spanish-speaking 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 = ñYear Before Kindergartenò, OLS = ñOrdinary Least Squaresò Treatment = 

Spanish Center, Control = English Center; Models 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, older and younger siblings, house members 

over age 18, mother's age, socioeconomic status, marital status, urbanicity, social service receipt, 

child care preferences (training, cost, English speaking provider), care arrangement at 2 years, 

degree of difficulty finding desired care, multiple care arrangements, whether center is Head 

Start, pre-kindergarten, or other. Quality models also control for: care provider's highest level of 

education, number of years working in early childhood, number of other children, number of 

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, Reardon-Anderson & Passel, 2004; Hernandez, Takanishi & 

Marotz, 2009; Mather, 2009). Recent data from the U.S. Census Bureau (2012) show that most 

children one-year and younger are minorities. And, of all minorities, the Latino population is the 

most populous, and fastest growing. By 2050, it 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 is great; evidence from one national sample of kindergarten students estimates that by 

kindergarten the Latino-White 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 academic disparities between Latino and White students seen at 

kindergarten, many researchers and policymakers are touting the need for more access to high 

quality, center-based child care. While there is a plethora of research showing center-based child 

care arrangements is an effective way of reducing gaps between more and less advantaged peers 

(Brooks-Gunn, Gross, Kraemer, Spiker & Shapiro, 1997; Magnuson, Ruhm & Waldfogel, 2007; 

U.S. Department of Health and Human Services Administration for Children and Families, 2010; 

Votruba-Drzal, Coley, & Chase-Lansdale, 2004), there are still some important, yet unanswered, 

questions around how these arrangements affect Latino American children in particular.  

My dissertation aimed to inform this discussion in several ways. First, I investigated the 

associations between different care arrangements measured the year before kindergarten (YBK; 

Head Start, pre-kindergarten, other center-based care, parental care, or other home-based care) 

and child outcomes in the fall of kindergarten (math, literacy and approaches to learning). Next, I 
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explored associations between different care arrangements at 2-years of age (center-based care, 

parental care, or other home-based care) and child outcomes in the fall of kindergarten. Finally, I 

explored whether the primary language of instruction (English or Spanish) in center-based care is 

associated with childrenôs outcomes in the fall of kindergarten 

Several theoretical models provided support for this dissertation. First, Heckmanôs model 

of skill formation (2006) underscores the importance of offering interventions in the first few 

years of life to close the achievement gap. According to his model, children learn by successive 

skill development, such that higher order skills are a product of earlier skill development. To 

ensure that children have a solid foundation for skill development in kindergarten, it is therefore 

essential to invest in high quality contexts in early childhood.  

According to sociocultural theory, center-based settings may provide such contexts for 

Latino American children by exposing them to high quality resources and interactions with 

teachers and peers. By engaging in social interactions, more skilled individuals offer children 

new information that compels them to reorganize and restructure their ideas (Garcia, 2005). 

Through this process, children develop higher-order cognitive skills as they strengthen and create 

more complex mental frameworks, representations of external events, and problem solving skills 

(García, 2005). Other theorists such as Urie Bronfenbrenner (1979; 2005) have expanded 

sociocultural theory by stressing the importance of interrelationships among different contexts 

(e.g. the family and child care center). Together, ecological systems theory and sociocultural 

theory both highlight the importance of rich environmental contexts as determinants of childrenôs 

developmental outcomes. 

Building on these models, the third question of this dissertation is informed by 

sociocultural theory (Vygotsky, 1962), the interdependence hypothesis (Cummins, 2000) and the 
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prism model (Thomas & Collier, 1997). Together, these theoretical models provide support for 

instruction that incorporates a childôs first language. In the broadest sense, sociocultural theory 

(Vygotsky, 1962) shows that language is vital for developing more sophisticated ideas, given its 

role in facilitating interactions with other more knowledgeable individuals. For DLLs in 

particular, the prism model suggests a strong command over the first and second language is 

vital for the development of academic skills, because DLL children are tasked with the dual role 

of learning a second language and content knowledge (Thomas & Collier, 1997). To develop 

these language skills, the interdependence hypothesis proposes that instruction incorporate the 

childôs native language. According to this theoretical framework, using the childôs native 

language for 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, I hypothesized that Latino American children would score higher on math and literacy after 

attending center-based care (Head Start, pre-kindergarten, or other-center) than parental or 

home-based care. Consistent with this hypothesis, several significant contrasts emerged. Latino 

children in Head Start scored significantly higher on literacy measures than their same-ethnicity 

peers in parental care. And, Latino children in all three center-based care arrangements 

(including Head Start, pre-k, or other-center) scored significantly higher than same-ethnicity 

peers in home-based 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 Latino children in home-based care and Head Start. No significant 

contrasts emerged for approaches to learning outcomes.  
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Next, I hypothesized that there would be differences among center-based care 

arrangements, such that Latino American children would benefit the most from Head Start, 

followed by pre-kindergarten and other-center care. However, contrary to hypotheses, results 

showed that in general, the magnitude of associations do not differ across the three center-based 

arrangements. Just 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 same-

ethnicity peers in other-center care.  

For the second dissertation question, I looked at care arrangements during infancy (when 

children were 2-years) and their association with kindergarten outcomes for Latino American 

children. It was hypothesized that care arrangements outside the home (including center-care and 

home-based care) would have some positive associations with Latino American childrenôs 

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 learning in kindergarten regardless of the care arrangement they 

attended at that wave. One possible explanation is that center and other home-based care may 

provide Latino children with more access to cognitively stimulating resources, but less sensitive 

caregivers. As such, the advantages and disadvantages of care outside the home may in essence 

ócancel outô.  

Finally, for the third question I expected Latino children from Spanish speaking homes to 

score similarly on English-literacy measures in kindergarten regardless if their center-based 

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 spoke primarily 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 additional research in several areas. 

First, given the overwhelming number of null effects found in Chapters 1 & 2, more research is 

needed to understand how center-based programs can be tailored to meet the needs of Latino 

families in particular. Put differently, more research is needed to understand whether certain 

characteristics of center-based arrangements can promote positive school readiness outcomes 

among Latino children. In order for researchers to answer this question, large-scale datasets such 

as the ECLS-B need to collect more nuanced information from child care providers about the 

strategies they use when working with children with diverse linguistic and cultural backgrounds. 

For example, we still need to know more about what resources and strategies care providers use 

when they do not speak the childôs native language (e.g. try to learn and speak the childôs home 

language, use volunteers to translate, use culturally appropriate materials in English, etc.). We 

also need more information about the acculturation status of Latino families to know how this 

affects their engagement in and expectations of the school setting. Acculturation is a dynamic 

process that encompasses group level processes (in the society of origin and the society of 

settlement) as well as 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 ECLS-B often neglect to assess these characteristics and 

focus only on parent language.  

Second, more research is needed to understand how centers and home-based settings 

differ in quality. And, what approaches can be taken to improve quality in home-based settings. 

In order to truly understand these differences, additional variables are needed in large-scale 
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datasets. First, datasets such as the ECLS-B collect data have only collected data on structural 

quality, which refers to the quality of things like room layout, schedules, and safety issues. This 

measure fails to inform our understanding of how centers and home-based 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 recent research that shows process quality is more 

predictive of child outcomes than structural quality (Mashburn et al., 2008).  

 Third, more research is needed to understand how child care arrangements affect 

childrenôs native language development. This is an important limitation of the ECLS-B study, 

which did not assess childrenôs Spanish-language skills. While some children did take Spanish-

language literacy assessments if they did not pass the English-language screener, these data were 

discarded by ECLS-B because too few children were assessed in Spanish to compute the IRT 

scale scores accurately. By only measuring childrenôs English language outcomes, these data can 

only tell half the story. It is reasonable to assume that many childrenôs native language skills do 

not improve as a function of attending center-based care, given our data show the majority of 

their teachers are English-speakers. Unfortunately, because the ECLS-B did not assess Spanish-

language skills, this question cannot be probed with the available data in the ECLS-B.  

In addition measuring childrenôs native language outcomes, more data are needed on the 

language inputs that children receive. First, more information is needed to understand how 

language is used in the home. Simplistic categories such as ñEnglish onlyò and ñSpanish onlyò 

are often used because the data do not provide enough information about the quality, frequency, 

or source of language input. This is important because children from ñSpanish onlyò homes may 

still be exposed to English from older siblings or other family members. Second, more 

information is needed on how language is used by care providers. While there is general 
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consensus in the field that care providers should respect, value and encourage a childôs home 

language (National Association for the Education of Young Children, 1996), there is a dearth of 

research about which approaches should be used, especially during infancy. While some research 

has focused on whether dual language or English-only instruction is better for DLL children 

(Barnett et al., 2007), additional research should explore how language usage differs in high and 

low quality classrooms, whether the culturally and linguistically appropriate practices can 

promote positive development for Latino children, and whether such practices are appropriate 

during infancy for Latino 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 is incredibly 

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, Puerto-Rican, Mexican, South American). However, the ECLS-B sample 

of Latino children 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, large-scale 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 large-scale datasets to measure factors such as social family networks, the 

availability of different care arrangement types, and concentration levels of immigrant and 

Latino families. Such information is needed to understand how these characteristics might 
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influence the type of care that Latino parents choose as well as type of care available in 

neighborhood. 

Finally, it is worth noting that future data collection efforts should seek to collect data 

about childrenôs early experiences from multiple sources. Datasets like the ECLS-B currently 

collect most information from the parents, which may be problematic because responses are 

biased to reflect the motherôs perception of events. Previous research shows that mothers are 

sometimes inaccurate in their recall of events in the childôs life (Majnemer & Rosenblatt, 1994). 

Data that are available from teachers in the ECLS-B often have high rates of missingness, which 

is problematic for analyses. As such, more time and resources ought to be collected from 

teachers to better understand the types of centers children are enrolled in, as well as the practices 

used within these centers. 

Findings from this study can be used to inform policy efforts aimed at improving the 

school readiness of Latino children. First, this dissertation underscores the need for policies that 

improve the quality of care ï especially in home-based care and centers that provide instruction 

in Spanish. From a systems perspective, such policies should explore changes at the 

programmatic level ï as well to infrastructure (e.g. data systems, licensing, professional 

preparation, funding and financing, and governance and accountability; Kagan & Cohen, 1997). 

Specific examples include policies that consider how to best engage linguistically and ethnically 

diverse families, improve professional development for monolingual and bilingual educators of 

Latino children, increase use of developmentally appropriate assessments for linguistically 

diverse populations to inform practice, and increase public support for publicly funded 

programming for Latino families, many of whom are immigrant families. In order for early 
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childhood systems to provide high quality care for young Latino children, a coordinated policy 

approach in all these areas must be addressed ï in centers and home-based care alike.  

In closing, it is worth commenting on the urgency of probing these research questions 

further and exploring alternative policy initiatives for this population of children, given the 

growing number of Latino children in the U.S. (Hernandez et al., 2009). States currently report 

various strategies for supporting teachers of DLL learners, yet these policies are not used 

frequently enough. Indeed, the report showed that no single strategy was being used in more than 

a third of states (Ewen, Nelson and Matthews, 2008). Moreover, in order for these policies to be 

effective, more research is needed to inform their development and evaluate its impacts. This is 

especially important in light of several new policy initiatives that have been developed in the last 

decade (e.g. early learning standards, QRIS). As these systems develop to support all children in 

the U.S., it will be important for researchers and policymakers alike to stop and consider how 

these policies might differentially affect children from linguistically and ethnically diverse 

backgrounds.  
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Appendix A 

Table 1.  

Descriptive Statistics for Latino Children in the ECLS-B Sample, by home language  

 English Home Spanish Home 

 % M % M 

Kindergarten Assessments     

Math  42.36  39.85 

Literacy  42.54  38.65 

Approaches to Learning  4.03  3.96 

Child and family characteristics     

Child's age (months), YBK    55.43  56.06 

Bayley motor  55.94  55.35 

Bayley mental  76.72  76.30 

Female 47  48  

Child's Health  3.58  3.30 

Low birth weight  9  6  

Child has disability 5  6  

How well mother speaks English  n/a  1.95 

Spanish spoken in home n/a  100  

Mother is US Born  90  33  

Maternal ethnicity     

Non-Latino  39  6  

Mexican  34  63  

Central or South American  4  17  

Other Latino 23  15  

Hours worked by mother     

Not in the labor force 38  46  

35 hours or more per week 35  30  

Less than 35 hours per week 18  14  

Looking for work 9  10  

Mother worked yr. prior to birth 76  57  

Siblings  0.93  1.05 

Income  42,580  30,728 

Maternal education     

Less than high school 24  41  

HS diploma/equivalent 36  30  

Some college/Voc-tech program 30  20  

BA or higher 11  8  

Marital status     
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Married 53  57  

Cohabitating  21  25  

Single   26  18  

Reading books     

Not at all 10  22  

1-2 times/week 43  42  

3-6 times/week 21  16  

Every day  27  20  

Urbanicity      

Urban area 82  89  

Urban cluster 12  8  

Rural  6  3  

Social services     

Welfare 15  9  

WIC 63  79  

Medicaid/CHIP (child) 53  73  

Food stamps 23  20  

Childcare preferences        

Training   1.97  1.86 

Sick care  1.62  1.75 

Close  1.69  1.73 

Cost  1.66  1.73 

Size  1.72  1.75 

Speaks English  1.67  1.35 

Care arrangement, YBK     

Head start 17  26  

Pre-K 28  26  

Other CB 21  13  

Other Home     

Parental 20  25  

Care Arrangement, 2 years     

Center 11  9  

Other Home 37  30  

Parental 52  62  

Care Arrangement, 9 months     

Center 8  3  

Other Home 39  37  

Parental 53  61  
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Note: 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. All variables 

were measured during the 9-month wave, except when noted otherwise. YBK = "Year Before 

Kindergarten", WIC = "Women, Infants, and Children", CHIP = "Children's Health Insurance 

Program" 

 

  



178 
 

 
 

Table 2.  

Descriptive Statistics for Latino Children in the ECLS-B sample, 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  

Some college/Voc-tech program 35  25  19  
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BA or higher 5  10  8  

Marital status       

Married 50  51  60  

Cohabitating  30  21  26  

Single   21  28  14  

Reading books       

Not at all 15  20  20  

1-2 times/week 26  45  41  

3-6 times/week 20  18  17  

Every day  39  18  22  

Urbanicity        

Urban area 81  88  88  

Urban cluster 12  9  8  

Rural  7  3  4  

Social services       

Welfare 9  9  11  

WIC 79  71  78  

Medicaid/CHIP (child) 65  60  74  

Food stamps 22  18  22  

Childcare preferences          

Training   1.99  1.88  1.88 

Sick care  1.57  1.70  1.74 

Close  1.59  1.76  1.70 

Cost  1.74  1.69  1.74 

Size  1.82  1.76  1.72 

Speaks English  1.53  1.41  1.42 

Care arrangement, YBK       

Head start 21  24  25  

Pre-K 29  27  26  

Other CB 36  18  11  

Other Home 8  18  7  

Parental 6  13  31  

Care Arrangement, 2 years       

Center 57  8  7  

Other Home 23  58  15  

Parental 20  34  78  

       

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



180 
 

 
 

nearest 50 and information is suppressed if percentages of 0.02 or less reveal less 

than 3 cases. All variables were measured during the 9-month wave, except when 

noted otherwise. YBK = "Year Before Kindergarten", WIC = "Women, Infants, and 

Children", CHIP = "Children's Health Insurance Program" 
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Table 3.  

Descriptive Statistics for Children in the ECLS-B Sample, 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. prior to 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/Voc-tech program 22  28  31  

BA or higher 9  9  34  

Marital status       

Married 56  28  80  
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Cohabitating  24  14  8  

Single   20  58  11  

Reading books       

Not at all 20  14  7  

1-2 times/week 42  47  26  

3-6 times/week 17  18  27  

Every day  21  21  39  

Urbanicity        

Urban area 88  83  64  

Urban cluster 9  8  14  

Rural  4  9  22  

Social services       

Welfare 10  23  3  

WIC 75  82  36  

Medicaid/CHIP (child) 69  73  31  

Food stamps 21  47  12  

Childcare preferences          

Training   1.88  1.93  1.84 

Sick care  1.72  1.75  1.35 

Close  1.72  1.57  1.49 

Cost  1.72  1.75  1.51 

Size  1.74  1.63  1.76 

Speaks English  1.42  1.83  1.80 

Care arrangement, YBK       

Head start 24  35  8  

Pre-K 27  27  31  

Other CB 15  17  40  

Other Home 11  8  6  

Parental 24  13  16  

Care Arrangement, 2 years       

Center 9  25  18  

Other Home 31  36  27  

Parental 60  40  55  

Care Arrangement, 9 months       

Center 4  14  10  

Other Home 37  45  34  

Parental 59  41  56  

       

Note: In compliance with NCES regulations, all sample sizes are rounded to the nearest 
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50 and information is suppressed if percentages of 0.02 or less reveal less than 3 cases. 

All variables were measured during the 9-month wave, except when noted otherwise. 

YBK = "Year Before Kindergarten", WIC = "Women, Infants, and Children", CHIP = 

"Children's Health Insurance Program" 
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Table 4.  

Stability of care arrangements over time, for Latino children in the ECLS-B sample 

    

 Center, 9 mo. Other Home, 9 mo. 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 

Pre-K, YBK 32 28 24 

Center, YBK 37 17 10 

Other Home, 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 or less 

reveal less than 3 cases. 
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Table 5.  

Care characteristics for children in ECLS-B, by race 

  Latino Black White 

  M M M 

YBK       

Enrollment by care types     

Head start 0.24 0.35 0.08 

Pre-K 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    

Less than 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       

Enrollment 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 Highest Education    

Less than high school 0.39 0.23 0.11 

High School 0.29 0.41 0.34 
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Some college 0.25 0.30 0.39 

Bachelor's or higher 0.07 0.05 0.16 

Provider has CDA/ECE credential 0.16 0.19 0.24 

Number of years working in ECE 7.92 8.94 10.34 

Number of other children 3.41 4.88 5.39 

Number of books 25.19 32.55 64.91 

Multiple arrangements 0.06 0.08 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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Table 6.  

Sample sizes for children in the ECLS-B, by race and care type   

 Latino Black White 

    

Year Before Kindergarten    

Head start 300 350 250 

Pre-K 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 50 and 

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

shown for children with non-missing values on the sampling weight (WK1C0). 
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Table 7.  

Associations between Care Arrangement (2 years) and Kindergarten Readiness Outcomes in the 

ECLS-B, using OLS Regression by Race and Ethnicity, Adding Controls for Quality Proxies  

         

   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 

 

Note: OLS = ñOrdinary Least Squaresò All models control for: Bayley mental score (9 months), 

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 born, older and younger siblings, house members over age 18, mother's age, socioeconomic 

status, marital status, urbanicity, social service receipt, child care preferences (training, cost, 

English speaking provider), care arrangement at 9 months, multiple care arrangements. OLS 

models with quality variables control for: care provider's highest level of education, number of 

years working in early childhood education, number of other children, number of books. CTRL = 

control group, TX = 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 born, mother nativity status, mother marital 

status, mother education, mother work (ft, pt, looking, n/a), father work status, 2 year 

care arrangement, number of house members (minus siblings), number of older siblings, 

number of younger siblings at wave 2, motherôs English language skills, income logged, 

income*mother work 

   

Approaches To Learning 

Mother marital status, mother education, father work status, income, motherôs English 

language skills 

  

* PARENT VS. OTHER CENTER  

Math and Reading 

Mother worked 12 months before child born, welfare, mother nativity status, WIC, food 

stamps, subsidized health insurance, mother marital status, motherôs ethnicity, number of 

paid hours worked by mother, 2 year care arrangement, childôs health, Bayley motor at 9 

months, Bayley mental at 9 months, motherôs age, number of house members (minus 

siblings), number of older siblings, motherôs English language skills, child care 

preference for sick care, mother education, income, how often child is read to, 2 year care 

arrangement*motherôs English language skills, Bayley mental*motherôs English 

language skills, income*2 year care arrangement, food stamps*income, income*WIC, 

motherôs English language skills*child care preference for sick care   

  

Approaches To Learning 

WIC, food stamps, subsidized health insurance, mother marital status, mother education, 

how often child is read to, childôs health, Bayley motor at 9 months, Bayley mental at 9 

months, income, motherôs age, motherôs English language skills, child gender, mother 

marital status 

 

*PARENT VS. PRE-K 

Math and Reading 
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 Mother worked 12 months before child born, child gender, child disability status, mother 

nativity status, WIC, food stamps, subsidized health insurance, motherôs ethnicity, 

mother ethnicity, mother education, mother work (ft, pt, looking, n/a), 2 year care 

arrangement, income, motherôs age, number of older siblings, number of younger siblings 

at wave 2, motherôs English language skills, child care preference for class size 

  

Approaches To Learning 

child gender, child disability status, WIC, food stamps, subsidized health insurance, 

mother education, income, motherôs age, motherôs English language skills 

  

* PARENT VS. HEAD START 

Math and Reading 

 Mother worked 12 months before child born, WIC, food stamps, subsidized health 

insurance, mother marital status, mother work (ft, pt, looking, n/a), father work status, 2 

year care arrangement, number of older siblings, child care preference for class size 

  

Approaches To Learning 

WIC, food stamps, subsidized health insurance, mother marital status, father work status, 

number of paid hours worked by mother   

  

* OTHER HOME VS. OTHER CENTER  

Math and Reading 

welfare, mother nativity status, WIC, food stamps, subsidized health insurance, mother 

marital status, motherôs ethnicity, 2 year care arrangement, how often child is read to, 

childôs health, motherôs age, number of house members (minus siblings), siblings 

motherôs English language skills, child care preference for sick care, child care 

preference for class size, SES, SES*motherôs English language skills, SES*2 year care 

arrangement    

   

Approaches To Learning 

WIC, food stamps, subsidized health insurance, mother marital status, mother education, 

father work status, how often child is read to, childôs health, income, motherôs age, 

motherôs English language skills, motherôs education*income, income *motherôs English 

language skills 

  

  

* OTHER HOME VS. PRE -K 

Math and Reading 

Mother worked 12 months before child born, child disability status, WIC, motherôs 

ethnicity, mother work (ft, pt, looking, n/a), father work status, 2 year care arrangement, 
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Bayley motor at 9 months, Bayley mental at 9 months, income, motherôs age, number of 

house members (minus siblings), child care preference for location, child care preference 

for class size, 2 year care arrangement*motherôs English language skills, Bayley mental 

at 9 months*income    

  

Approaches To Learning 

child disability status, WIC, father work status, Bayley motor at 2 years, Bayley mental at 

2 years, motherôs age, motherôs report of how difficult it is to raise child, income    

  

* OTHER HOME VS. HEAD START  

Math and Reading 

 Mother worked 12 months before child born, mother nativity status, WIC, food stamps, 

subsidized health insurance, motherôs marital status, motherôs ethnicity, mother 

education, number of paid hours worked by mother, mother work (ft, pt, looking, n/a), 

father work status, 2 year care arrangement, number of house members (minus siblings), 

motherôs English language skills, mother nativity status*Mother worked 12 months 

before child born, number of house members (minus siblings)*mother nativity status, 

care arrangement at 9 months, mother education, income, number of jobs worked by 

mother 

  

Approaches To Learning 

WIC, food stamps, subsidized health insurance, mother education, income, motherôs 

report of how difficult it is to raise child, motherôs English language skills  

  

 

* OTHER CENTER VS. PRE-K 

Math and Reading 

 Mother worked 12 months before child born, child disability status, mother nativity 

status, WIC, subsidized health insurance, mother marital status, motherôs ethnicity, 

mother education, mother work (ft, pt, looking, n/a), how often child is read to, 2 year 

care arrangement, childôs health, Bayley motor at 9 months, Bayley mental at 9 months, 

income, motherôs age, number of older siblings, motherôs English language skills, child 

care preference for sick care, child care preference for location, number of paid hours 

worked by mother, number of jobs worked by mother, motherôs English language skills* 

child care preference for location, child care arrangement at 9 months  

  

Approaches To Learning 

child disability status, WIC, subsidized health insurance, mother marital status, motherôs 

ethnicity, mother education, how often child is read to, childôs health, Bayley motor at 9 

months, Bayley mental at 9 months, income, motherôs age, motherôs English language 
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skills, childôs health*child disability status 

  

* OTH ER CENTER VS. HEAD START 

Math and Reading 

 Mother worked 12 months before child born, welfare, mother nativity status, WIC, food 

stamps, subsidized health insurance, mother marital status, motherôs ethnicity, mother 

education, mother work (ft, pt, looking, n/a), father work status, how often child is read 

to, 2 year care arrangement, childôs health, Bayley motor at 2 years, Bayley mental at 2 

years, income, motherôs age, number of house members (minus siblings), number of 

older siblings, motherôs English language skills, child care preference for sick care, child 

care preference for location, child care preference for cost, child care preference for class 

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

income*child care preference for location, income*child care preference for sick care  

  

Approaches To Learning 

WIC, food stamps, subsidized health insurance, mother marital status, mother education, 

father work status, how often child is read to, childôs health, Bayley motor at 2 years, 

Bayley mental at 2 years, income, motherôs age, motherôs English language skills, child 

care preference for cost, number of paid hours worked by mother, number of jobs worked 

by mother, child care arrangement at 9 months, mother work*father work   

 

* PRE-K VS. HEAD START 

Math and Reading 

 Mother worked 12 months before child born, child disability status, welfare, mother 

nativity status, WIC, food stamps, subsidized health insurance, mother marital status, 

motherôs ethnicity, mother education, father work status, urbanicity, 2 year care 

arrangement, income, motherôs age, motherôs English language skills, child care 

preference for cost, child care preference for class size 

   

Approaches To Learning 

child disability status, WIC, food stamps, subsidized health insurance, mother marital 

status, mother education, father work status, income, motherôs age, motherôs English 

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, food 

stamps, subsidized health insurance, motherôs work schedule (none, night, day, other), 
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mother education, 2 year care arrangement, number of paid hours worked by mother, 

SES, number of older siblings, SES*2 year care arrangement child disability*subsidized 

health insurance, mother worked 12 months before child born*motherôs work schedule   

   

Approaches To Learning 

child gender, child disability status, food stamps, subsidized health insurance, mother 

education, child care arrangement at 9 months, number of paid hours worked by mother, 

SES, number of older siblings    

  

* PARENT VS. OTHER CENTER  

Math and Reading 

 Mother worked 12 months before child born, mother nativity status, welfare, WIC, food 

stamps, subsidized health insurance, mother marital status, father work status, how often 

child is read to, religiosity, child care arrangement at 2 years, childôs health, motherôs 

age, number of older siblings, child care preference for sick care, income, mother 

education, number of paid hours worked by mother, child care arrangement at 9 months, 

number of jobs worked by mother   

  

Approaches To Learning 

welfare, WIC, food stamps, subsidized health insurance, mother marital status, mother 

education, father work status, how often child is read to, child care arrangement at 9 

months, childôs health, income logged, motherôs age, number of older siblings, 2 year 

care arrangement     

   

*PARENT VS. PRE-K 

Math and Reading 

welfare, mother nativity status, WIC, food stamps, subsidized health insurance, mother 

marital status, mother education, mother work (ft, pt, looking, n/a), father work status, 2 

year care arrangement, Bayley motor at 9 months, Bayley mental at 9 months, income 

logged, motherôs age, number of older siblings, 2 year care arrangement*9 month care 

arrangement, 9 month care arrangement, number of jobs worked by mother   

  

Approaches To Learning 

welfare, mother nativity status, WIC, food stamps, subsidized health insurance, mother 

marital status, mother education, dadôs employment status, child care arrangement at 9 

months, Bayley motor at 9 months, income, motherôs age, number of older siblings, child 

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 of older 

siblings, 2 year care arrangement*9 month care arrangement   

 

Approaches To Learning 

WIC, mother marital status, mother education, urbanicity, child care arrangement at 9 

months, number of paid hours worked by mother, number of older siblings, father work 

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 arrangement, 

childôs health, Bayley mental at 9 months, income, motherôs age, number of older 

siblings, SES, SES*2 year care arrangement     

 

Approaches To Learning 

welfare, WIC, subsidized health insurance, mother marital status, mother education, 

father work status, childôs health, motherôs age, number of older siblings, SES*marital 

status, SES*WIC   

  

* OTHER HO ME VS. PRE-K 

Math and Reading 

child disability status, mother marital status, 2 year care arrangement, Bayley motor at 9 

months, SES, motherôs age  

 

Approaches To Learning 

child disability status, mother marital status, Bayley motor at 9 months, SES, motherôs 

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 stamps, 

subsidized health insurance, mother marital status, mother education, urbanicity, 2 year 

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 marital 

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, food 

stamps, subsidized health insurance, mother education, mother work (ft, pt, looking, n/a), 

dadôs employment status,  how often child is read to, child care arrangement at 9 months, 

2 year care arrangement, childôs health, Bayley motor at 9 months, Bayley mental at 9 

months, number of paid hours worked by mother, income, motherôs age, number of older 

siblings, motherôs report of how difficult it is to raise child, number of younger siblings at 

wave 2   

   

Approaches To Learning 

WIC, food stamps, subsidized health insurance, mother education, how often child is read 

to, child care arrangement at 9 months, childôs health, Bayley motor at 9 months, number 

of paid hours worked by mother, income, motherôs age, number of older siblings, 

motherôs report of how difficult it is to raise child, SES   

  

  

* OTHER CENTER VS. HEAD START  

Math and Reading 

 Mother worked 12 months before child born, welfare, WIC, food stamps, subsidized 

health insurance, mother marital status, number of older siblings, motherôs report of how 

difficult it is to raise child, child care preference for sick care, child care preference for 

class size, mother education, mother work (ft, pt, looking, n/a), father work status, how 

often child is read to, religiosity, urbanicity, child care arrangement at 9 months, 2 year 

care arrangement, childôs health, Bayley mental at 9 months, number of paid hours 

worked by mother, income, motherôs age, 2 year care arrangement*9 month care 

arrangement, income*motherôs report of how difficult it is to raise child, motherôs belief 

that other momôs are generally too permissive   

  

Approaches To Learning 

welfare, WIC, food stamps, subsidized health insurance, mother marital status, mother 

education, father work status, how often child is read to, urbanicity, child care 

arrangement at 9 months, childôs health, number of paid hours worked by mother, 

income, motherôs age, number of older siblings, motherôs report of how difficult it is to 

raise child, income*motherôs report of how difficult it is to raise child, motherôs belief 

that other momôs are generally too permissive, mother nativity status, child care 

arrangement at 9 months*motherôs report of how difficult it is to raise child   
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* PRE-K VS. HEAD START 

Math and Reading 

welfare, WIC, food stamps, subsidized health insurance, mother marital status, mother 

education, father work status, urbanicity, child care arrangement at 9 months, Bayley 

motor at 9 months, Bayley mental at 9 months, income, motherôs age, child care 

preference for sick care, child care preference for class size, income*motherôs education  

  

Approaches To Learning 

welfare, WIC, food stamps, subsidized health insurance, mother marital status, mother 

education, father work status, urbanicity, child care arrangement at 9 months, Bayley 

motor at 9 months, income, motherôs age, motherôs education*income  

 

WHITE, YEAR BEFORE KINDERGARTEN  

 

* PARENT VS. OTHER HOME  

Math and Reading 

 Mother worked 12 months before child born, subsidized health insurance, mother marital 

status, mother education,   mother work (ft, pt, looking, n/a), father work status,   child 

care arrangement at 9 months, childôs health, number of paid hours worked by mother, 

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, n/a), father work status, childôs health, income, number of 

older siblings, child care preference for providerôs training, child care preference for cost, 

child care preference for class size, income*child care preference for providerôs training 

income*child care preference for class size   

  

* PARENT VS. OTHER CENTER  

Math and Reading 

 Mother worked 12 months before child born, child disability status, welfare, motherôs 

belief that other momôs are generally too permissive, WIC, food stamps, subsidized 

health insurance, mother marital status, mother education, mother work (ft, pt, looking, 

n/a), father work status, religiosity, urbanicity, child care arrangement at 9 months, 

income, motherôs age, number of house members (minus siblings), number of older 

siblings, number of younger siblings at wave 2, child care preference for sick care, child 

care preference for cost, child care preference for class size, child born low birth weight, 

motherôs education*income  
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Approaches To Learning 

child disability status, welfare, WIC, food stamps, subsidized health insurance, mother 

marital status, mother education, mother work (ft, pt, looking, n/a), father work status, 

how often child is read to, religiosity, urbanicity, income, motherôs age, number of house 

members (minus siblings), number of older siblings, child care preference for sick care, 

child care preference for cost, child care preference for class size, motherôs 

education*income, income*motherôs work, motherôs employment*income   

   

*PARENT VS. PRE-K 

Math and Reading 

Mother worked 12 months before child born, child born low birth weight, welfare, 

motherôs belief that other momôs are generally too permissive, WIC, food stamps, 

subsidized health insurance, mother marital status, mother education, mother work (ft, pt, 

looking, n/a), father work status, religiosity, childôs health, Bayley motor at 2 years, 

Bayley mental at 2 years, number of paid hours worked by mother, number of jobs 

worked by mother, income, motherôs age, number of house members (minus siblings), 

number of older siblings, child care preference for sick care, child care preference for 

cost, child care preference for location, child care preference for class size, child care 

preference for English speaking provider, child care arrangement at 9 months, mother 

nativity status    

  

Approaches To Learning 

child gender, child born low birth weight, welfare, WIC, food stamps, subsidized health 

insurance, mother marital status, mother education, mother work (ft, pt, looking, n/a), 

father work status, how often child is read to, religiosity, urbanicity, childôs health, 

Bayley motor at 2 years, Bayley mental at 2 years, income logged, motherôs age, number 

of house members (minus siblings), child care preference for sick care, child care 

preference for cost, childôs gender*motherôs nativity status, mother nativity status, childôs 

health*Bayley mental   

  

  

* PARENT VS. HEAD START 

Math and Reading 

Mother worked 12 months before child born, welfare, WIC, food stamps, subsidized 

health insurance, mother marital status, mother education, mother work (ft, pt, looking, 

n/a),   religiosity, child care arrangement at 9 months, childôs health, number of paid 

hours worked by mother, number of jobs worked by mother, income, motherôs age, 

number of house members (minus siblings), 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 insurance, mother marital status, mother education, 

mother work (ft, pt, looking, n/a), father work status, how often child is read to, 

religiosity, urbanicity, childôs health, income, motherôs age, number of house members 

(minus siblings), number of older siblings, child care preference for sick care, child care 

preference for class size, motherôs education*income  

 

* OTHER HOME VS. OTHER CENTER  

Math and Reading 

child born low birth weight, welfare, motherôs belief that other momôs are generally too 

permissive, WIC, food stamps, subsidized health insurance, mother marital status, mother 

work (ft, pt, looking, n/a), religiosity, child care arrangement at 9 months, childôs health, 

number of paid hours worked by mother, income, income*motherôs work, motherôs 

employment*income, motherôs age, number of house members (minus siblings), child 

care preference for sick care, child care preference for cost, child care preference for class 

size, teen mom  

 

Approaches To Learning  

child born low birth weight, welfare, WIC, food stamps, subsidized health insurance, 

mother marital status, mother works night shift, mother education, mother work (ft, pt, 

looking, n/a), father work status, how often child is read to, religiosity, urbanicity, childôs 

health, motherôs age, number of house members (minus siblings), child care preference 

for providerôs training, child care preference for sick care, child care preference for cost, 

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

income*mother work  

 

* OTHER HOME VS. PRE-K 

Math and Reading 

 Mother worked 12 months before child born, welfare, WIC, food stamps, subsidized 

health insurance, mother marital status, motherôs work schedule (none, night, day, other), 

mother work (ft, pt, looking, n/a), religiosity, urbanicity, child care arrangement at 9 

months, Bayley motor at 9 months, Bayley mental at 9 months, income, motherôs age, 

number of house members (minus siblings), child care preference for sick care, child care 

preference for cost, child care preference for class size, income*marital status 

  

Approaches To Learning 

welfare, WIC, food stamps, subsidized health insurance, mother marital status, motherôs 

work, mother education, father work status, how often child is read to, religiosity, 

urbanicity, Bayley motor at 9 months, Bayley mental at 9 months, income, motherôs age, 
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number of house members (minus siblings), child care preference for providerôs training, 

child care preference for sick care, child care 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, subsidized 

health insurance, mother marital status, mother education, mother work (ft, pt, looking, 

n/a), religiosity, child care arrangement at 9 months, income, motherôs age, child care 

preference for sick care, teen mom income*child care preference for providerôs training 

income*child care preference for sick care, income*child care preference for location, 

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

income*motherôs English language skills, motherôs education*income, income*marital 

status, income*childôs health  

 

Approaches To Learning 

welfare, WIC, food stamps, subsidized health insurance, mother marital status, how often 

child is read to, religiosity, urbanicity, motherôs age, child care preference for providerôs 

training, child care preference for sick care, how often child is read to,, dadôs 

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 disability 

status, motherôs belief that other momôs are generally too permissive, WIC, food stamps, 

subsidized health insurance, mother marital status, mother education, religiosity, child 

care arrangement at 9 months, childôs health, Bayley motor at 9 months, Bayley mental at 

9 months, income, motherôs age, number of house members (minus siblings), number of 

older siblings, motherôs report of how difficult it is to raise child, child care preference 

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 child is 

read to, 

religiosity, urbanicity, childôs health, Bayley motor at 9 months, Bayley mental at 9 

months, income, motherôs age, number of house members (minus siblings), number of 

older siblings, motherôs report of how difficult it is to raise child, motherôs English 

language skills, child care preference for sick care, child care preference 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 disability 

status, welfare, motherôs belief that other momôs are generally too permissive, WIC, food 

stamps, subsidized health insurance, mother marital status, motherôs work schedule 

(none, night, day, other), motherôs education, religiosity, child care arrangement at 9 

months, childôs health, Bayley motor at 9 months, number of paid hours worked by 

mother, number of jobs worked by mother, income, motherôs age, number of house 

members (minus siblings), motherôs report of how difficult it is to raise child, child care 

preference for sick care, child care preference for cost, child care preference for class 

size, child care preference for English speaking provider 

  

Approaches To Learning 

child born low birth weight, child disability status, welfare, WIC, food stamps, subsidized 

health insurance, mother marital status, mother works night shift,  mother education, 

father work status, how often child is read to, religiosity, urbanicity, childôs health, 

Bayley motor at 9 months, income, motherôs age, number of house members (minus 

siblings),  motherôs report of how difficult it is to raise child, motherôs English language 

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 care 

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, subsidized 

health insurance, mother marital status, mother education, mother work (ft, pt, looking, 

n/a), father work status, religiosity, child care arrangement at 9 months, Bayley motor at 

9 months, Bayley mental at 9 months, number of paid hours worked by mother, number 

of jobs worked by mother,  income, motherôs age, number of house members (minus 

siblings), child care preference for sick care, child care 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, mother 

education, mother work (ft, pt, looking, n/a), father work status, how often child is read 

to, religiosity, urbanicity, Bayley motor at 9 months, Bayley mental at 9 months, income, 

motherôs age, number of house members (minus siblings), number of older siblings, child 

care preference for sick care, child care preference for cost, child care preference for class 

size 
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Research Question 2. Care at 2 Years 

 

LATINO, 2 YEARS  

 

* PARENT VS. OTHER HOME  

Math and Reading 

SES, motherôs English language skills, mother nativity status, child care arrangement at 9 

months, Mother worked 12 months before child born, mother marital status, childôs 

health, motherôs age, mother work (ft, pt, looking, n/a), motherôs ethnicity, motherôs 

belief that other momôs are generally too permissive, WIC, subsidized health insurance, 

father work status, religiosity, number of older siblings, number of house members 

(minus siblings), mother does not work  

   

Approaches To Learning 

WIC, subsidized health insurance, mother marital status, religiosity, childôs health, SES, 

motherôs age, motherôs English language skills   

  

* PARENT VS. CENTER 

Math and Reading 

 Mother worked 12 months before child born,  motherôs belief that other momôs are 

generally too permissive, mother nativity status, motherôs English language skills, WIC, 

welfare, food stamps, subsidized health insurance, mother marital status, motherôs 

ethnicity, mother work (ft, pt, looking, n/a), father work status, how often child is read to, 

child care arrangement at 9 months, Bayley mental at 9 months, SES, motherôs age, 

number of older siblings, number of younger siblings at wave 2, child care preference for 

sick care, SES*motherôs English language skills, Bayley mental at 9 months squared,  

marital status*WIC   

  

Approaches To Learning 

WIC, food stamps, subsidized health insurance, mother marital status, father work status, 

how often child is read to, Bayley mental at 9 months, SES, motherôs age, motherôs 

English language skills, SES*motherôs English language skills, Bayley mental*motherôs 

English language skills   

  

* OTHER HOME VS. CENTER  

Math and Reading 

welfare, food stamps, subsidized health insurance, mother nativity status, motherôs 

English language skills, motherôs ethnicity, children know the difference between right 

and wrong at 1 year, mother marital status, urbanicity, child care arrangement at 9 
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months, Bayley mental at 9 months, motherôs age, child care preference for sick care, 

child care preference for location, child care preference for cost, how often child is read 

to,  mother work (ft, pt, looking, n/a), mother education, motherôs nativity 

status*motherôs education 

  

Approaches To Learning 

food stamps, subsidized health insurance, mother marital status, how often child is read 

to, religiosity, Bayley mental at 9 months, SES, motherôs age, motherôs English language 

skills   

   

BLACK, 2 YEARS   

* PARENT VS. OTHER HOME  

Math and Reading 

 Mother worked 12 months before child born, food stamps, subsidized health insurance, 

motherôs work schedule (none, night, day, other), number of paid hours worked by 

mother, mother education, father work status, child care arrangement at 9 months, childôs 

health, Bayley motor at 9 months, Bayley mental at 9 months, income logged, motherôs 

age, number of older siblings    

  

Approaches To Learning 

food stamps, subsidized health insurance, motherôs age, mother education, father work 

status, child care arrangement at 9 months, number of paid hours worked by mother, 

childôs health, Bayley motor at 9 months, number of older siblings, income logged   

   

* PARENT VS. CENTER 

Math and Reading 

mother nativity status, food stamps, subsidized health insurance, SES, Mother worked 12 

months before child born, religiosity, urbanicity, child care arrangement at 9 months, 

childôs health, Bayley motor at 9 months, Bayley mental at 9 months, number of older 

siblings, motherôs report of how difficult it is to raise child, child care preference for class 

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 months, Bayley mental 

at 9 months, number of paid hours worked by mother, income, number of older siblings, 

motherôs report of how difficult it is to raise child, child care preference for class size, 

mother education, motherôs education*income  

 

* OTHER HOME VS. CENTE R  
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Math and Reading 

mother nativity status, subsidized health insurance, motherôs work schedule (none, night, 

day, other), child care arrangement at 9 months, motherôs English language skills, child 

care preference for class size   

 

Approaches To Learning 

subsidized health insurance, father work status, child care arrangement at 9 months, 

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 child is 

read to, religiosity, father work status, urbanicity, child care arrangement at 9 months, 

motherôs age, number of older siblings, child care preference for location, child care 

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 services, 

income*social service receipt, motherôs employment*income, income*child care 

preference for location, income*motherôs education    

 

Approaches To Learning 

welfare, WIC, food stamps, subsidized health insurance, mother marital status, mother 

education, mother work (ft, pt, looking, n/a), father work status, how often child is read 

to, religiosity, urbanicity, income, motherôs age, number of older siblings, motherôs 

English language skills, child care preference for providerôs training, child care 

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 stamps, 

subsidized health insurance, mother marital status, mother education, mother work (ft, pt, 

looking, n/a), bio dad is nonresident, religiosity, urbanicity, child care arrangement at 9 

months, age childôs health, Bayley motor at 9 months, Bayley mental at 9 months, 

income, motherôs age, number of older siblings, child care preference for sick care, child 

care preference for location, child care 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 marital 
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status, mother education, mother work (ft, pt, looking, n/a), father work status, religiosity, 

urbanicity, childôs health, Bayley motor at 9 months, Bayley mental at 9 months, income, 

motherôs age, number of older siblings, motherôs English language skills, child care 

preference for sick care, child care preference for cost    

  

* OTHER HOME VS. CENTER  

Math and Reading 

 Mother worked 12 months before child born, child gender, motherôs belief that other 

momôs are generally too permissive, WIC, mother education, mother work (ft, pt, 

looking, n/a), how often child is read to, urbanicity, child care arrangement at 9 months, 

age childôs health, Bayley mental at 9 months, Bayley motor at 9 months, motherôs age, 

number of older siblings, child care preference for sick care, child care preference for 

location, child care preference for cost, child care preference for class size, child care 

preference for English speaking provider, SES, income   

 

Approaches To Learning 

child gender, WIC, mother education, mother work (ft, pt, looking, n/a), urbanicity, 

childôs health, Bayley mental at 9 months, income, motherôs age, number of older 

siblings, child care preference for providerôs training, child care preference for sick care, 

child care preference for cost, child care preference for class size   

 

Research Question 3. (Language of Care Provider) 

  

Reading and Math  

childôs health, motherôs employment, WIC, how often child is read to, mother nativity status, 

motherôs English language skills, child care arrangement at 2 years, mother marital status, 

motherôs belief that other momôs are generally too permissive, subsidized health insurance, 

motherôs ethnicity, number of paid hours worked by mother, child care preference for location, 

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 ethnicity, 

mother does not work, motherôs education, how often child is read to, childôs health, number of 

jobs worked by mother, SES, motherôs English language skills, SES*motherôs English language 

skills, SES*mother nativity status  

     

  

 

 


